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Abstract: China lacks design strategies to improve home-based care environments for its older 
adults. This study investigated the perception of indoor environmental quality in housing environ-
ments and analyzed its impact on health and satisfaction among home-living older adults. A cross-
sectional survey in Northern China was conducted during the COVID-19 pandemic (October 2021–
March 2022) to test the effects of five housing environmental factors on home-living older adults’ 
health and satisfaction, including noise, lighting and view, temperature and humidity, air quality, 
and maintenance and cleanliness. A total of 356 home-living adults aged 60 years and older partic-
ipated in the survey. The 12-item Short Form Health Survey was used to measure health-related 
quality of life among respondents. Using multiple regression analyses, we found that overall satis-
faction can be positively predicted by four housing environmental qualities: lighting and view, tem-
perature and humidity, air quality, and maintenance and cleanliness. Air quality was found to be a 
predictor of respondents’ physical health. Only noise had a significant predictive effect on respond-
ents’ mental health. Age, marital status, and health status (cardiovascular and chronic diseases) 
were significantly correlated with the physical health of the respondents, whereas educational sta-
tus, monthly income, and alcohol consumption could predict their mental health. 

Keywords: perceived housing environmental qualities; satisfaction; physical and mental health; 
older adults; cross-sectional survey; residential buildings; Northern China 
 

1. Introduction 
1.1. Background 

The World Health Organization (WHO) predicts that the proportion of the global 
population aged 60 years and older, namely older adults, will reach nearly 12% in 2030 
and 16% in 2050, and that by 2030, 1.4 billion people will be 60 years and older worldwide, 
with the large majority living in low- and middle-income countries [1]. There are signifi-
cant variations in the pace of population aging in present-day developing countries com-
pared to countries that developed earlier [2,3]. WHO [3] predicts that developing coun-
tries such as Brazil, China, and India will have slightly more than 20 years to adapt to 
rapid population aging—whereby the population of adults 60 years and older rises from 
10% to 20%—whereas in some countries that developed earlier, it took approximately 150 
years to experience the same change in the share of older adults. In the People’s Republic 
of China (China), the Seventh National Population Census 2021 [4] predicted that the 
country will become a moderately aging society by 2025, with 20% of the population aged 
60 years and older, and will become a severely aging society by 2035, with 400 million 
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people, or 30% of its population, 60 years and older. To accommodate the growing need 
for long-term care and support for older adults, the Ministry of Housing and Urban–Rural 
Development of China developed two building regulations for long-term care facilities, 
the “Code for Design of Residential Building for the Aged (GB 50340-2016)” in 2016 [5] 
and the “Standard for Design of Care Facilities for the Aged (JGJ 450-2018)” in 2018 [6]. 
However, home-based care remains the dominant type of care for most older adults in 
China, and design standards for care facilities for older adults are not applicable to the 
care environments for home-living older adults. Several guidelines [7–9] have summa-
rized typical environmental qualities affecting residents’ health and well-being at home, 
including noise, lighting and view, temperature and humidity, and air quality, suggesting 
that improvements in the quality of life of home-living older adults can be achieved by 
controlling these four environmental factors at their homes. It could be necessary to con-
duct further exploration of the care environment needs for home-living older adults. 

1.2. Literature Review 
1.2.1. Housing Environmental Qualities and Health: General Knowledge 

As proved by various investigations [7,8,10], people who have lived in urban houses 
with poor environmental conditions for a long period may suffer from both mental and 
physical health problems. Thus, the World Health Organization (WHO) has clearly 
pointed out that improved housing conditions can save lives, prevent disease, increase 
quality of life, and help mitigate climate change [9]. 

First, noise was identified as a critical environmental stressor in housing [9]. For a 
Swedish study in multi-story residential buildings, the noise exposure brought by neigh-
bors was strongly associated with eight different physical and mental health symptoms of 
occupants, such as pain in various body parts, headache, fatigue, depression, and anxiety 
[11]. A cross-sectional survey has found that the noise from outdoor urban environment 
can clearly increase the risk of adverse effects on wellbeing [12]. Second, the positive effect 
of daylighting on occupants’ health has been well recognized [13]. Daylighting can gener-
ally improve vision and relieve depressive symptoms in the built environment [14]. Im-
proving daylighting availability in the home can take significant impact on emotional 
wellbeing, especially for women and young people [15]. A cross-over study demonstrated 
the impact of daytime lighting on the physiological, behavioral, and subjective measures 
of circadian health in a residential building and stressed the importance to optimize day-
light availability for human health and wellbeing in homes [16]. Third, the association 
between indoor temperature and humidity and occupants’ physiological and psycholog-
ical performances was generally found in a living space [17–19]. In Japan, the intensive 
room heating in winter decreased morning blood pressure when compared with weak 
room heating (room temperature: 10 °C lower) [17], whilst the housing coldness/warmth 
evaluation was significantly related to psychological distress [18]. Long-term exposure to 
high humidity can not only increase the risk of respiratory diseases such as asthma and 
rhinitis [19,20], but also create a psychological burden [21]. Fourth, due to the adverse 
effects of air pollution on public health, residents had a preference for living in housing 
with better air quality [22,23]. Last, some research has shown that cleanliness is the most 
important individual variable influencing occupant satisfaction with the overall environ-
ment [24]. 

1.2.2. Housing Environmental Qualities and the Health and Well-being of Older Adults 
in Foreign Countries 

Indoor environmental quality for older adults’ homes must be maintained at a high 
level [25]. Indoor environmental factors such as temperature and humidity, lighting and 
view, noise, and air quality can have a significant impact on the physical health of older 
individuals [26]. 
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First, as older adults’ physiological functions gradually decline with age, indoor tem-
perature can directly affect their health [27]. An Australian study showed that older adults 
living in homes with poor thermal insulation in winter were more likely to develop bron-
chitis and pneumonia [28]. A study among older men suggested that maintaining a rela-
tive humidity higher than 30% could help avoid dryness of the eyes and skin, whereas a 
relative humidity of ≥10% was required to avoid dryness of the nasal mucous membrane 
[29]. The study also found that older men feel cooler than younger adults at lower humid-
ity levels [29]. A Scottish study found that low indoor temperatures (<21 °C) combined 
with low humidity (<40%) can cause very dry skin conditions among home living older 
adults and although older people could perceive a change in room temperature, they 
could not always perceive humidity changes [30]. 

Second, studies have suggested that the quality of light has a clear impact on the 
quality of life of older adults; thus, enhanced lighting may be a significant environmental 
factor in promoting healthy aging at home [31]. Owing to vision deterioration with age, 
adults 60 and older may need more light to improve their visual function and physical 
and mental health [31]. For older individuals, increasing lighting levels can reduce the risk 
of fall and resultant fractures and other injuries [32]. There is also an association between 
visual impairment in older people and mental health problems such as loneliness, depression, 
and anxiety [33], and light exposure can be used to improve older adults’ quality of life and 
social and emotional state [34]. Furthermore, good nighttime sleep quality in older adults can 
be achieved by adjusting the illuminance level and light spectra of living spaces [35]. 

Third, environmental noise experienced by home-living older adults includes traffic 
noise, internal noise from indoor equipment, and neighbor noise [36]. Long-term exposure 
to noise may increase the risk of cardiovascular diseases among older adults [36]. Addi-
tionally, they may experience significant psychological distress after perceiving noise [37]. 

Fourth, a study concluded that both outdoor and indoor household air pollution are sig-
nificantly correlated with mental disorders in older individuals, including anxiety, stress, de-
pression, mood disorders, suicidal behavior, cognitive impairment, and dementia [38]. 

Last, the cleanliness of older adults’ living environment is associated with their 
health [39]. 

1.2.3. Housing Environmental Qualities and the Health and Well-Being of Older Adults 
in China 

China’s rapidly increasing older adult population has challenged local governments 
to improve living conditions and arrangements for older adults and their families [40]. 
Since 2016, the government has established building regulations to promote efficient so-
lutions for the planning and construction of long-term care facilities for older adults such 
as residential care homes and nursing homes [5,6]. These regulations [5,6] mostly focus on 
spatial design and ergonomic aspects, with scant attention to indoor environmental qual-
ities (noise, lighting and view, temperature and humidity, and air quality). However, re-
cent Chinese investigations have explored the effects of these environmental qualities on 
the health and well-being of older adults in care facilities. A study conducted at the aged-
care center in Chongqing (latitude: 29°33′49″ N; longitude: 106°33′01″ E) showed that hu-
midity variations in residential buildings may affect cardiorespiratory function in older 
adults [41], and good indoor air quality can substantially improve the cardiopulmonary 
health of older adults [42]. A survey of residential care homes in Southern China revealed 
that indoor temperature and artificial lighting in winter and summer were positively cor-
related with overall satisfaction among residents, whereas street noise was negatively re-
lated to residents’ satisfaction [43]. Considering China’s northern location with a cold cli-
mate, another study concluded that Chinese residents’ overall satisfaction was associated 
with indoor environmental qualities (noise, lighting and view, temperature and humidity, 
and air quality) in care facilities for older adults [44]. A mixed-model investigation in Chi-
nese nursing homes found that the quality of life and cognitive function of older adults 
with dementia were significantly affected by both indoor environmental factors and 
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supporting facilities [45]. Most elderly care facilities provided accommodation, meals, and 
medical care for the older adults, and the personnel had different requirements for the 
indoor physical environment of different functional rooms [44]. According to a study on 
the residential environment of older adults in Xiangxi [46], the indoor environmental fac-
tors (e.g., air quality, lighting environment, hygiene environment and noise) can affect 
overall satisfaction among older residents and these effects differed in location (ancient 
town). In addition, nursing facilities had more stringent indoor environment require-
ments than general buildings [47]. 

In China, compared with professional care facilities, the home-based care environ-
ment cannot meet the growing needs of older adults, and there were still some environ-
mental problems found in such homes [48]. A longitudinal study demonstrated that the 
physical and mental health of both middle-aged and older adults can be impaired by a 
long-term exposure to air pollutants at their homes [49]. Another study conducted in pub-
lic and subsidized (P&S) houses showed that the cleanliness of older adults’ living envi-
ronments was associated with their physical health [50]. It has been further found, in a 
longitudinal population-based study, that home tidiness can positively affect depressive 
symptoms among older adults [51]. In addition, a cross-sectional study concluded that 
home lighting, noise, air quality, and cleanness may have a clear impact on the mental 
health of older adults [52]. However, the home-based care environment for older adults 
has not been fully investigated according to the impact of indoor environmental factors 
on health and wellbeing of old occupants in China [48]. 

1.3. Research Problems 
First, most Chinese studies on the association between indoor environment and older 

adults’ satisfaction and physical and mental health were conducted in professional care 
facilities (residential care homes or nursing homes) [41–44]. Thus, there remains a lack of 
knowledge regarding the effects of indoor housing environmental factors on the satisfac-
tion and physical and mental health of home-living older adults. 

Second, scant available studies have explored the improvement of overall satisfaction 
and physical and mental well-being of older adults using multiple environmental inter-
ventions in existing Chinese residential buildings. Considering that home-based care re-
mains the main model for the care of older adults in China [53], this study posited that 
further exploration of the interaction between home-living older adults and their living 
environment is required. 

Third, in terms of research investigation methods, most previous studies adopted 
physical environmental measurement (e.g., temperature, lighting, humidity) as the main 
approach to assess environmental qualities [41,43,44]. However, the perception mecha-
nism of indoor environments by older adults and its association with satisfaction and 
health status (physical and mental) have not been fully understood. It could be hard to 
deny that the perception of home environment was directly associated with satisfaction 
and health of old adults [52]. Therefore, this study would also highlight the necessity to 
evaluate perceived environmental factors using a subjective measure among old adults at 
their homes. 

1.4. Research Questions 
In this study, we conducted a cross-sectional survey (a sample survey of a specific 

population within a certain range at a given point in time [54]) during the COVID-19 pan-
demic in Northern China (Beijing and its adjacent regions) to investigate the relationship 
between perceived housing environmental qualities and home-living older adults, to 
identify the key environmental causes of their health problems, and to propose effective 
strategies to improve their health and well-being through environmental and architectural 
design solutions. Specifically, we considered three research questions: 
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RQ1: How can perceived indoor environmental factors in houses predict older adults’ 
overall satisfaction? 

RQ2: How can perceived indoor environmental factors in houses predict older adults’ 
physical health? 

RQ3: How can perceived indoor environmental factors in houses predict older adults’ 
mental health? 

2. Materials and Methods 
2.1. Conceptual Framework 

As shown in Figure 1, we proposed a conceptual framework to explain the interaction 
between perceived housing environmental factors and overall satisfaction and quality of 
life among the older adult Chinese population receiving home-based care. 

 
Figure 1. Conceptual framework of study. 

2.2. Survey and Respondents 
Owing to the limitations imposed by the COVID-19 pandemic, we conducted an 

online structured survey in Northern China (Beijing and its adjacent regions, shown in 
Figure 2) (October 2021 to March 2022). The survey’s self-report questionnaire was com-
pleted using Sojump (www.sojump.com, accessed on 10 October 2021), and the relevant 
link was randomly distributed via the social media website WeChat (www.wechat.com, 
accessed on 12 October 2021). To ensure the validity of the survey data, inclusion criteria 
included: 
• Chinese adults 60 years and older 
• normal cognitive functions (no Alzheimer’s disease, normal memory, and logical 

thinking) 
• no serious hearing (hearing aid needed) or visual impairments (suffer from glaucoma 

or age-related macular degeneration [55]) 
• receiving care at home 
• ability to respond to survey questions 
• provided voluntary consent to participate in the study 
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Figure 2. The map of Beijing and its adjacent regions. 

A total of 356 valid questionnaires were collected. Table 1 summarizes respondents’ 
demographic and socioeconomic characteristics. Approximately 59% of respondents were 
female. Among respondents, 55.6% were 60–69 years old, and 44% were older than 70. In 
this study, the percentage of respondents with educational levels of a certificate of sec-
ondary school and below, high school, and college and above were 47.5%, 25.5%, and 
26.9%, respectively. Most respondents (82.3%) lived with their partners. The number of 
respondents with a monthly income of RMB 2000–3000 (USD 300–450) was slightly higher 
than that of other groups. Over half of the respondents (59.5%) had a monthly income of 
RMB 2000–5000 (USD 300–750). 

Regarding lifestyle, 88.5% of respondents were not current smokers [56], and 52% 
considered themselves current drinkers [57]. According to a study on alcohol consump-
tion among the Chinese population [57], current drinkers were divided into three groups: 
light, moderate, and heavy drinkers. Respondents who identified as light drinkers (38.8%) 
were the largest population in this survey. Regarding intensity of physical activity, over 
half of our study’s respondents (68.5%) were light exercisers (e.g., walking), which was 
higher than the number of moderate exercisers (e.g., yoga, tai chi; 17.4%) and the number 
of vigorous exercisers (e.g., running, table tennis; 3.7%) [58]. 

The data on health status revealed that 43.3% and 45.2% of respondents suffered from 
cardiovascular diseases (e.g., stroke, coronary heart disease, myocardial infarction) [59] and 
chronic diseases (e.g., diabetes, hypertension, hypercholesterolemia) [60], respectively. 

Table 1. Demographic and socioeconomic characteristics of respondents. 

Variable Item n Percentage 

Sex 
Female 210 59 
Male 146 41 

Age 
60–69 years 198 55.6 
70–79 years 122 34.3 
≥80 years 36 10.1 

Educational status 

Primary school and below 80 22.5 
Secondary school 89 25 

High school 55 15.4 
High school (professional education) 36 10.1 

College 46 12.9 
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University and above 50 14 

Marital status 

Married 293 82.3 
Single 3 0.8 

Widowed 50 14 
Divorced 10 2.8 

Other 0 0 

Monthly income 

Below RMB 2000 (USD 300) 62 17.4 
RMB 2000–3000 (USD 300–450) 82 23 
RMB 3000–4000 (USD 450–600) 77 21.6 
RMB 4000–5000 (USD 600–750) 53 14.9 
RMB 5000 (USD 750) and above 66 18.5 

Do not want to say 16 4.5 

Smoking status 
Never smoked 230 64.6 

Current smoker 41 11.5 
Former smoker 85 23.9 

Alcohol consumption 

Non-drinker 171 48 
Light drinker 138 38.8 

Moderate drinker 36 10.1 
Heavy drinker 11 3.1 

Physical activity intensity 

Never 37 10.4 
Light 244 68.5 

Moderate 62 17.4 
Vigorous 13 3.7 

Health: cardiovascular diseases 
Yes 154 43.3 
No 195 54.8 

Health: chronic diseases (noncardiovascular) 
Yes 161 45.2 
No 195 54.8 

2.3. Research Design and Measures 
The structure of the survey questionnaire is shown in Figure 3. Perceived housing 

environment was set as the key independent variable, and dependent variables included 
respondents’ overall satisfaction with the housing environment and quality of life. Co-
variates were applied in terms of two dimensions: housing and living conditions and de-
mographic and socioeconomic information. 

 
Figure 3. Research design: independent and dependent variables and covariates. 
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The measure of perceived housing environment in respondents’ homes comprised 
five domains (25 items): noise (four items) [61,62], lighting and view (five items) [63,64], 
temperature and humidity (eight items) [65,66], air quality (five items) [67], and mainte-
nance and cleanliness (three items) [68]. Developed by the authors, this instrument tested 
the psychological perception of the indoor physical environment among this study’s re-
spondents. The scale consisted of 25 items on a 5-point Likert scale ranging from 5 
(strongly agree) to 1 (strongly disagree). 

Respondents’ quality of life was measured using the 12-item Short Form Health Sur-
vey instrument (SF-12) [69], which was developed and validated for evaluating the phys-
ical and mental health-related quality of life of various population groups, including older 
adults. The instrument contains eight health subscales, including general health (GH), 
physical functioning (PF), role limitations due to physical problems (RP), bodily pain (BP), 
vitality (VT), role limitations due to emotional problems (RE), social functioning (SF), and 
mental health (MH). These eight subscales are categorized into two distinct domains: the 
physical component summary (PCS) and the mental component summary (MCS) [70]. 
The MCS includes VT, SF, RE, and MH, and the PCS includes PF, RP, BP, and GH. Scores 
are obtained for each item and are standardized using the following algorithm [71]: final 
score = 100 × (original score of the item − lowest score of the item)/(difference between 
highest and lowest scores of the item). The scores for each subscale range from 0 to 100, 
with 50 as the median. Higher scores indicate better health. The instrument’s effectiveness 
for assessing the health status of older adults has been proven [72]. Furthermore, overall 
satisfaction of housing environment was measured based on single item: “Overall, you 
are currently satisfied with the indoor environment at your home”. This measure was 
adapted from an instrument used in a European Union research project on housing and 
health [73]. 

For the covariate, ten items were used to measure respondents’ housing and living 
conditions [68,74,75], including the floor of the home, availability of elevators, building 
location, housing type, and floor area of the home. Additionally, respondents’ demo-
graphic, socioeconomic, and general health statuses [76,77] were collected, including sex, 
age, educational status, marital status, monthly income, lifestyle (physical activity level, 
smoking, and alcohol consumption), and health status (cardiovascular diseases and 
chronic diseases). 

2.4. Data Analysis 
This study used IBM® SPSS® Statistics 26.0 to analyze the collected data. Several sta-

tistical models were used. Reliability and principal component analyses (PCAs) [78] were 
conducted to validate the scale of perceived housing environment. Descriptive statistics 
were applied to show the frequency distributions and quantities of demographic and so-
cioeconomic characteristics of respondents and their housing and living conditions. Pear-
son correlation analysis was conducted to test correlations between independent and de-
pendent variables. In addition, following the method of a survey study [79], a series of 
multiple linear regressions were implemented to explore the predictors of overall satisfac-
tion and physical and mental health among the respondents. Three regression models 
were used: Model 1, Model 2, and Model 3. Model 1 only tested the predictive effects of 
five perceived environment factors, while Model 2 indicated how the effects of these five 
factors can be adjusted by respondents’ housing and living conditions (10 items). Moreo-
ver, the adjustment of demographic and socioeconomic characteristics of respondents (10 
items) on the effects of environmental and housing conditions (Model 2) was tested in 
Model 3. 
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3. Results 
3.1. Description of Housing Conditions 

Table 2 presents the descriptive statistics of respondents’ housing and living condi-
tions. Most respondents (73%) lived in a multistory building. Around 29.8% of respond-
ents lived in buildings with between 4 and 6 floors, while 23.8% of respondents lived in a 
building with over seven floors. Among respondents, 59.8% indicated that the building in 
which they lived did not have elevators. Regarding building location, 52.6% and 23% of 
respondents lived in urban areas and rural areas, respectively, while 34.3% of respondents 
lived in non-city center urban areas. Two-bedroom and three-bedroom homes (45.8% and 
35.7%, respectively) were the most common home types. The floorage of over half of re-
spondents’ homes (60.4%) were between 50 and 100 m2, while 32.3% of respondents had 
a home floorage of over 100 m2. Most respondents had windows in their living rooms 
(92.4%) or bedrooms (98.3%). Among respondents, 65.4% lived with adults only. The 
mean number of adults living in respondents’ households was 2.79 (±1.19), and the mean 
value of the number of indoor houseplants was 2.41 (±0.86). 

Table 2. Descriptive statistics of housing and living conditions. 

Variable Items n Percentage 

The floor of your home: 

1 (bungalow) 96 27 
≤3 (multistory) 69 19.4 

4–6 (multistory) 106 29.8 
7–9 (multistory) 29 8.1 
≥10 (multistory) 56 15.7 

Availability of elevator? 
Yes 143 40.2 
No 213 59.8 

Building location: 

City center 65 18.3 
Non-city center urban area 122 34.3 

Suburban 61 17.1 
Outer suburban 26 7.3 

Rural area 82 23 

Housing type: 

One-bedroom 24 6.7 
Two-bedroom 163 45.8 

Three-bedroom 127 35.7 
Other 42 11.8 

Floor area of your home: 
<50 m2 26 7.3 

50–100 m2 215 60.4 
>100 m2 115 32.3 

Any windows in your living room? Yes 329 92.4 
No 27 7.6 

Any windows in your bedroom? Yes 350 98.3 
No 6 1.7 

Any nonadults living in your home? Yes 123 34.6 
No 233 65.4 

Number of adults living in your home: 2.79 ± 1.19 (M + SD) 
Number of indoor plants: 2.41 ± 0.86 (M + SD) (1 = no, 2 = a little, 3 = some, 4 = a large amount) 

3.2. Scale of Perceived Housing Environment: Principal Component Analysis (PCA)  
and Reliability 

Because the instrument for perceived housing environment was self-developed, its 
validation and reliability were conducted based on the surveyed data. Table 3 gives Prin-
cipal Component Analysis (PCA) and reliability analysis [78] of the scales, including noise, 
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lighting and view, temperature and humidity, air quality, and maintenance and cleanli-
ness. First, the KMO (Kaiser–Meyer–Olkin) test (0.929) and Bartlett’s test (χ2 = 4714.735, df 
= 300, p < 0.001) indicated that the scale was accepted for the factor analysis. Next, to iden-
tify the factor structure of the scale and integrate the complex variables into a few core 
factors, PCA was used to extract the 25 items from the scale into five factors with eigen-
values greater than one. These factors revealed different dimensions of older people’s per-
ception of the indoor physical environment and explained 62.798% of the total variance. 
The results indicated that the five extracted factors effectively reflected most of the infor-
mation in the original data and delivered good representativeness. Factor loadings are 
coefficients that explain the association between the items and the factors [80]. The range 
of factor loadings for each item was between 0.63 and 0.91, indicating that all items were 
clearly classified [80]. Additionally, the reliability analysis concluded that the internal con-
sistency values (Cronbach’s alpha) of the five factors ranged from 0.787 to 0.884, which 
were all higher than the minimum critical value of 0.7 [78]. Therefore, a high level of reli-
ability was achieved with this scale. 

Table 3. Perceived housing environment: principal component analysis and reliability. 

Item Factor Loadings Mean SD 
Cronbach’s 

Alpha 
Noise    0.787 
1: My home is quiet for most of the day and I can concentrate on my 
activity. 0.64 3.89 0.99  

2: I am rarely awakened by the noise outside when I sleep at night. 0.82 3.79 1.03  
3: At home, I am rarely disturbed by the outside noise. 0.85 3.57 1.04  
4: How satisfied are you with the noise in your home? 0.81 3.70 1.01  
Lighting and view    0.815 
1: The indoor lighting is adequate during the day. 0.80 3.96 0.96  
2: With daylight, I can easily read books and newspapers. 0.82 3.86 0.96  
3: I feel comfortable with the brightness of my home lighting at night. 0.70 3.95 0.90  
4: I am satisfied with the view outside of my home’s windows. 0.67 3.52 1.06  
5: How do you feel satisfied with the lighting in your home? 0.82 3.77 0.89  
Temperature and humidity    0.884 
1: In summer, I do not feel hot and stuffy at home. 0.67 3.65 0.97  
2: In spring and autumn, I feel the temperature is ok at home. 0.75 3.96 0.85  
3: In winter, I do not feel cold at home. 0.71 3.56 1.07  
4: In terms of overall temperature environment, how do you feel satis-
fied with you home throughout the year? 0.80 3.72 0.82  

5: In summer, my house does not feel damp. 0.74 3.85 0.89  
6: In spring and autumn, my house feels neither damp nor dry. 0.79 3.85 0.86  
7: In winter, my house does not feel too dry. 0.69 3.74 0.87  
8: How satisfied are you with the humidity condition in your home 
throughout the year? 0.85 3.74 0.80  

Air quality    0.793 
1: Most of the time. there are few bad odors in my home. 0.75 4.01 0.85  
2: I rarely smell smoke from my neighbors’ kitchens or other odors 
from the outside. 

0.63 3.57 1.04  

3: I do not smell toilet odor at home. 0.75 3.75 0.96  
4: With a good ventilation at home, I rarely feel stuffy. 0.76 3.94 0.92  
5: How satisfied are you with the air quality in your home? 0.84 3.89 0.85  
Maintenance and cleanliness    0.874 
1: My home is regularly cleaned, and the floors maintained in good 
condition. 

0.88 3.92 0.93  
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2: My home is kept clean and tidy. 0.91 3.77 0.92  
3: How satisfied are you with the maintenance and cleanliness in your 
home? 0.90 3.86 0.87  

3.3. Descriptive Statistics and Correlation Analysis 
Table 4 presents the descriptive statistics and correlation analysis between the five 

environmental variables, overall satisfaction, and the two health measures. 

Table 4. Descriptive statistics and correlation matrix for the main variables. 

Variable Mean SD 1 2 3 4 5 6 7 8 
Noise 3.74 0.79 1 0.468 ** 0.418 ** 0.504 ** 0.412 ** 0.411 ** 0.130 * 0.255 ** 
Lighting and view 3.81 0.72  1 0.621 ** 0.666 ** 0.588 ** 0.616 ** 0.120 * 0.198 ** 
Temperature and humidity 3.76 0.66   1 0.715 ** 0.505 ** 0.640 ** 0.180 ** 0.234 ** 
Air quality 3.83 0.69    1 0.615 ** 0.642 ** 0.228 ** 0.212 ** 
Maintenance and cleanliness 3.85 0.81     1 0.539 ** 0.137 ** 0.215 ** 
Overall satisfaction 3.88 0.82      1 0.165 ** 0.174 ** 
Physical health (PCM) 41.52 7.07       1 −0.002 
Mental health (MCM) 47.78 9.44        1 

Pearson correlation significant (2-tailed): *. p < 0.05, **. p < 0.01. 

The mean values of five environmental variables and overall satisfaction were within 
the range of 3–4. The mean score of mental health was 47.78 ± 9.44, and the mean score of 
physical health was 41.52 ± 7.07. Pearson correlation analysis revealed significant positive 
correlations between overall satisfaction and each factor of the perceived housing envi-
ronment (p < 0.01), among which the highest correlation was air quality (r = 0.642), and 
the lowest correlation was noise (r = 0.411). All five environmental factors positively cor-
related with respondents’ physical health, with air quality (r = 0.228, p < 0.01) as the most 
correlated factor and the lighting and view (r = 0.120, p < 0.05) as the least correlated factor. 
Furthermore, significant positive correlations were found between mental health and all 
five environmental factors (p < 0.01), with the most and the least correlated factors as noise 
(r = 0.255) and the lighting and view (r = 0.198), respectively. 

3.4. Effect of Perceived Housing Environment on Overall Satisfaction 
Table 5 presents the results of the three regression models that predict the effect of 

the independent variables on overall satisfaction (outcome variable). In the linear regres-
sion models, B (regression coefficient) indicates the level of influence on the dependent 
variable by the independent variables, and SE means standard error. 
• Model 1: Model 1 indicated that there was a significant predicting role of the four 

environmental variables for overall satisfaction (adjusted R2 = 0.520): lighting and 
view (B = 0.239, p < 0.01), temperature and humidity (B = 0.350, p < 0.01), air quality 
(B = 0.231, p < 0.01), and maintenance and cleanliness (B = 0.135, p < 0.01). 

• Model 2: When housing and living conditions were entered into the regression model 
(Model 2), the four environmental variables still significantly predict overall satisfac-
tion (adjusted R2 = 0.528), including lighting and view (B = 0.218, p < 0.01), tempera-
ture and humidity (B = 0.342, p < 0.01), air quality (B = 0.220, p < 0.01), and mainte-
nance and cleanliness (B = 0.159, p < 0.01). 

• Model 3: After controlling for demographic and socioeconomic status and housing 
factors, Model 3 (adjusted R2 = 0.518) showed the same results as Models 1 and 2: a 
significant predicting role of lighting and view (B = 0.223, p < 0.01), temperature and 
humidity (B = 0.344, p < 0.01), air quality (B = 0.208, p < 0.01), and maintenance and 
cleanliness (B = 0.152, p < 0.01). However, the effects of noise, housing conditions, and 
demographic and socioeconomic statuses on overall satisfaction were not significant 
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(p > 0.05). Additionally, there were no significant differences among the R2 values of 
the three models (p > 0.05). 

Table 5. Multiple regression analysis with the overall satisfaction as outcome variable. 

Variable 
Model 1 Model 2 Model 3 

B SE B SE B SE 
Constant 0.097 0.198 −0.610 0.494 −0.623 0.563 
Noise 0.040 0.045 0.051 0.045 0.062 0.047 
Lighting and view 0.239 ** 0.061 0.218 ** 0.062 0.223 ** 0.064 
Temperature and humidity 0.350 ** 0.067 0.342 ** 0.069 0.344 ** 0.071 
Air quality 0.231 ** 0.073 0.220 ** 0.075 0.208 ** 0.077 
Maintenance and cleanliness 0.135 ** 0.049 0.159 ** 0.051 0.152 ** 0.053 
Floor of home   0.052 0.033 0.065 0.035 
Elevator   0.146 0.086 0.163 0.089 
Building location   0.003 0.025 −0.011 0.028 
Housing type   0.071 0.047 0.074 0.048 
Home area   0.083 0.062 0.088 0.063 
Number of adults   −0.049 0.027 −0.048 0.028 
Nonadults   −0.105 0.068 −0.091 0.070 
Living room window   0.151 0.120 0.160 0.124 
Bedroom window   0.033 0.236 0.007 0.248 
Indoor plants   0.038 0.037 0.032 0.040 
Sex     0.043 0.069 
Age     −0.005 0.051 
Educational status     −0.017 0.023 
Marital status     0.007 0.032 
Monthly income     −0.022 0.027 
Smoking status     −0.001 0.044 
Alcohol consumption     0.011 0.047 
Physical activity level     0.008 0.055 
Health: cardiovascular diseases     −0.009 0.068 
Health: chronic diseases     0.011 0.070 
Adjusted R2 0.520 0.528 0.518 
∆ R2  0.008 0.010 

Significant: B = regression coefficient, SE = standard error, **. p < 0.01. 

3.5. Effect of Perceived Housing Environment on Respondents’ Physical Health (PCM) 
Table 6 presents the results of the three regression models predicting the impact of 

independent variables on physical health (outcome variables). 
• Model 1: Model 1 found significant predicting roles for air quality (B = 2.322, p < 0.01) 

with an adjusted R2 of 0.237. 
• Model 2: With the inclusion of housing conditions in Model 2, air quality (B = 2.409, 

p < 0.01) and home floor (B = 0.847, p < 0.05) significantly predict physical health. 
However, the increase in R2 in Model 2 was not significant (p > 0.05). 

• Model 3: After adding demographic and socioeconomic factors to Model 3, the ad-
justed R2 value increased significantly from 0.297 (Model 2) to 0.500 (Model 3) (p < 
0.01). Compared with Model 2, the effect of noise on physical health was lower in 
Model 3 (B = 2.214, p < 0.01), and the effects of the home floor (B = 0.792) were main-
tained at a similar level (p < 0.05). In Model 3, four demographic and socioeconomic 
variables can significantly predict the physical health, including age (B = −1.404, p < 
0.05), marital status (B = −0.732, p < 0.05), cardiovascular diseases (B = 1.726, p < 0.05) 



Buildings 2023, 13, 2875 13 of 22 
 

and chronic diseases (B = 3.175, p < 0.01). However, factors such as noise, lighting and 
view, temperature and humidity, and maintenance and cleanliness had no significant 
effect on physical health (p > 0.05). 

Table 6. Multiple regression analysis with the physical health (PCM) as outcome variable. 

Variable 
Model 1 Model 2 Model 3 

B SE B SE B SE 
Constant 32.293 2.430 25.316 6.088 20.713 6.320 
Noise 0.262 0.550 0.357 0.558 0.105 0.526 
Lighting and view −0.795 0.747 −1.174 0.759 −1.072 0.720 
Temperature and humidity 0.565 0.824 0.441 0.856 0.377 0.801 
Air quality 2.322 ** 0.898 2.409 ** 0.921 2.214 * 0.864 
Maintenance and cleanliness 0.066 0.606 0.041 0.622 −0.336 0.591 
Floor of home   0.847 * 0.409 0.792 * 0.393 
Elevator   1.032 1.063 1.334 1.004 
Building location   −0.119 0.313 0.321 0.310 
Housing type   0.310 0.573 0.094 0.538 
Home area   1.204 0.769 1.272 0.713 
Number of adults   −0.289 0.339 −0.118 0.315 
Nonadults   0.700 0.833 0.134 0.790 
Living room window   0.015 1.484 −0.731 1.389 
Bedroom window   0.179 2.906 0.960 2.782 
Indoor plants   0.284 0.451 0.217 0.444 
Sex     −0.538 0.769 
Age     −1.404 * 0.573 
Educational status     0.407 0.261 
Marital status     −0.732 * 0.364 
Monthly income     0.133 0.302 
Smoking status     0.834 0.494 
Alcohol consumption     −0.669 0.528 
Physical activity level     0.922 0.612 
Health: cardiovascular diseases     1.726 * 0.767 
Health: chronic diseases     3.175 ** 0.785 
Adjusted R2 0.237 0.297 0.500 
∆ R2  0.060 0.203 ** 

Significant: B = regression coefficient, SE = standard error, *. p < 0.05, **. p < 0.01. 

3.6. Effect of Perceived Housing Environment on Respondents’ Mental Health (MCM) 
Table 7 presents the results of the three regression models that predicted the effect of 

the independent variables on mental health (outcome variables). 
• Model 1: Model 1 revealed that noise (B = 2.099, p < 0.01) significantly predict mental 

health (adjusted R2 = 0.077). 
• Model 2: When housing conditions were included in Model 2, the increase in R2 was 

significant (p < 0.05). In Model 2, the predicting roles of noise (B = 1.934, p < 0.01), 
elevator (B = 2.726, p < 0.05) and building location (B = −1.258, p < 0.01) were signifi-
cant. 

• Model 3: The adjusted R2 value increased significantly from 0.103 (Model 2) to 0.204 
(Model 3) after demographic and socioeconomic factors were entered into Model 3 
(p < 0.01). In Model 3, the predicting role of noise was significant (B = 1.445, p < 0.05). 
In addition, three demographic and socioeconomic variables—educational level (B = 
0.853, p < 0.05), monthly income (B = 1.025, p < 0.05), and alcohol consumption (B = 
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2.227, p < 0.01) —could significantly predict mental health. However, the other four 
environmental variables (lighting and view, temperature and humidity, air quality, 
and maintenance and cleanliness), and housing conditions had no significant effect 
on mental health (p > 0.05). 

Table 7. Multiple regression analysis with the mental health (MCM) as outcome variable. 

Variable 
Model 1 Model 2 Model 3 

B SE B SE B SE 
Constant 30.206 3.185 29.329 7.889 22.316 8.384 
Noise 2.099 ** 0.722 1.934 ** 0.722 1.445 * 0.698 
Lighting and view −0.075 0.980 −0.413 0.984 −0.073 0.954 
Temperature and humidity 1.942 1.080 1.491 1.109 1.210 1.062 
Air quality −0.407 1.178 0.118 1.194 0.056 1.145 
Maintenance and cleanliness 1.110 0.795 0.706 0.806 0.440 0.784 
Floor level of home   0.972 0.530 0.140 0.521 
Elevator   2.726 * 1.377 1.752 1.331 
Building location   −1.258 ** 0.406 −0.384 0.411 
Housing type   0.517 0.743 0.001 0.713 
Home area   0.201 0.996 0.342 0.946 
Number of adults   −0.429 0.439 −0.210 0.418 
Nonadults   −0.426 1.079 −0.295 1.047 
Living room window   −0.449 1.923 −0.746 1.842 
Bedroom window   0.811 3.765 −0.325 3.691 
Indoor plants   0.178 0.585 0.305 0.589 
Sex     1.874 1.020 
Age     −1.194 0.760 
Educational status     0.853 * 0.347 
Marital status     −0.143 0.483 
Monthly income     1.025 * 0.401 
Smoking status     −0.699 0.655 
Alcohol consumption     2.227 ** 0.700 
Physical activity level     0.721 0.812 
Health: cardiovascular diseases     0.335 1.018 
Health: chronic diseases     0.749 1.041 
Adjusted R2 0.077 0.103 0.204 
∆ R2  0.026 * 0.101 ** 

Significant: B = regression coefficient, SE = standard error, *. p < 0.05, **. p < 0.01. 

4. Discussion 
4.1. Relationship between Key Housing Environmental Factors and Overall Satisfaction and the 
Health of Older Adults 

First, the relationship between the perceived housing environment and the overall 
satisfaction of older adults (RQ1) is discussed as follows. Table 8 illustrates a comparison 
between the present survey and other studies in terms of overall satisfaction. As shown in 
(Section 3.4), several environmental factors in a living space, including lighting and view, 
temperature and humidity, air quality, and maintenance and cleanliness, can positively 
predict the overall satisfaction of older adults. This finding has been widely observed in 
previous studies. Improvement in indoor lighting can promote the environmental satis-
faction of older adults in their homes [31,34]. Several studies have noted that older adults 
preferred to stay in a warm environment in both winter and summer [43,44]. According 
to a survey conducted in Chinese residential care facilities for older adults, there was an 
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association between the indoor physical environment (noise, lighting and view, tempera-
ture and humidity, and air quality) and the overall satisfaction of residents, although sat-
isfaction varied seasonally [44]. However, our study concluded that there was no signifi-
cant effect of environmental noise on the satisfaction of the home-living older adults, 
which differs from the findings of a previous study [43]. As shown in Table 2, most re-
spondents in this study (50%) lived in urban areas, which normally have higher daily en-
vironmental noise levels. Thus, compared to the lighting and view, temperature and hu-
midity, and air quality conditions, respondents may express lower levels of dissatisfaction 
with noise due to adaptation. However, older people living in urban buildings may not 
be highly sensitive to environmental noise because their auditory functions often decrease 
with age. 

Table 8. Comparison between various studies: environmental factors and overall satisfaction among 
older adults. 

Environmental Factor Noise Lighting and View 
Temperature and 

Humidity Air Quality 
Maintenance and 

Cleanliness 
Present study  + + + + 
[31,34]  +    
[43] + + +   
[44] + + + +  

Factors affecting overall satisfaction: +. 

Second, the association between the perceived housing environment and the physical 
health of older adults (RQ2) is discussed as follows. Table 9 compares the present survey 
with other studies in terms of physical health of older adults. Based on an evaluation of 
the impact of different dimensions of perceived indoor environment qualities, this study 
found that air quality was a significant predictor of physical health in homes (Section 3.5). 
As discussed in a previous study [49], household air pollution exposure can lead to non-
communicable diseases, including stroke, ischemic heart disease, chronic obstructive pul-
monary disease (COPD), and lung cancer. Therefore, enhancing the indoor air quality us-
ing purification devices can improve the cardiorespiratory health of older people [42]. Ur-
ban night noise has been proven to be a critical cause of cardiovascular diseases; thus, 
prolonged exposure to noise can be detrimental to older adults’ health [36]. A properly 
designed lighting environment can help older adults effectively perform their daily activ-
ities, thus promoting good health [31]. However, the present study did not reach a similar 
conclusion. We assume that this might be due to respondents’ high ratings on the lighting 
and view environment, which has achieved the base line required to keep a proper phys-
ical health status of older adults. In addition, our study did not support the hypothesis 
that the effects of indoor temperature and humidity on the health of older adults were 
significant, even though several previous studies have indicated an association between 
these two environmental factors and human health in homes [27–30,41]. It should be noted 
that all respondents were based in Northern Chinese cities that have a climate of cold or 
severely cold winters and warm summers (Section 2.1). According to Chinese building 
regulations [81], a proper level of thermal comfort in homes at these locations must be 
achieved through various solutions, including well-insulated building envelopes and ac-
tive heating systems, and thus, we assume that there were no clear effects of housing tem-
perature and humidity conditions on respondents’ physical health. Additionally, a previ-
ous study showed that regular cleaning of living spaces can help reduce the risk of disease 
and maintain good health among older adults [50]. However, in the present study, no 
clear effects of indoor maintenance or cleanliness on physical health were observed. We 
assume that most respondents lived in relatively clean environments (e.g., modern apart-
ment buildings), which may not have caused serious harm to their physical health. 
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Table 9. Comparison between various studies: environmental factors and physical health among 
older adults. 

Environmental Factor Noise Lighting and View Temperature and Humidity Air Quality Maintenance and 
Cleanliness 

Present study    +  
[27–30,41]   +   
[31]  +    
[36] +     
[42,49]    +  
[50]     + 

Factors affecting physical health: +. 

Third, a discussion of the relationship between the perceived housing environment 
and the mental Health of older adults (RQ3) is given as follows. Table 10 presents a com-
parison between the present survey and other studies in terms of mental health. Regard-
ing mental health in homes, our study discovered that only environmental noise had a 
significant negative impact on older adults (Section 3.6). This finding agrees with the find-
ing of a cross-sectional study [37] that exposure to external noise can cause annoyance and 
increase the psychological burden on home-living older adults. However, apart from 
noise, previous studies have demonstrated that poor indoor lighting and temperature and 
humidity conditions are the main causes of stress and mental disorders among older ur-
ban residents [31]. Prolonged exposure to highly polluted air environments can also be 
detrimental to the psychological health of residents [38,49]. Additionally, there is evidence 
to reduce the likelihood of depressive symptoms in older adults by improving the clean-
liness of their homes [51]. The data surveyed in our study may not fully support the find-
ings of psychological performance, which were based on different locations and housing 
conditions [31,38,49]. In addition, the present study was conducted during COVID-19 pe-
riods, when respondents spent most of their time in lockdown, and their mental wellbeing 
may be affected by multiple complex factors (including social and environmental aspects). 
Thus, it could be normal to see the differences from the findings achieved under regular 
circumstances (e.g., [31,38,49]). However, given the discussion above, lighting, tempera-
ture, air quality, and cleanliness had significant effects on satisfaction and physical health. 
Thus, the outcome with three dimensions (dependent variables) in our survey (Figure 2) 
may have led to some overlapping psychological responses among our study’s respond-
ents. On the other hand, our study revealed that home-living older adults were more sen-
sitive to noise than to other environmental factors in terms of psychological performance, 
and this requires further investigation. 

Table 10. Comparison between various studies: environmental factors and mental health among 
older adults. 

Environmental Factor Noise Lighting and View Temperature and Humidity Air Quality 
Maintenance and 

Cleanliness 
Our study +     
[31]  + +   
[37] +     
[38,49]    +  
[51]     + 

Factors affecting mental health: +. 

4.2. Role of Demographic and Socioeconomic Variables 
Several demographic and socioeconomic variables were assessed. First, the signifi-

cant impact of age on physical health could be caused by a decline in physical function in 
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older adults. Studies have shown significant variations in physical functions among older 
adults of different age groups. Many adults remain healthy and active in their 60s and 70s, 
and diseases often appear around the age of 75 years [82], while physical decline often 
occurs around the age of 85 [82]. The oldest old individuals (age ≥81 years) have a higher 
risk of cardiovascular disease [83]. Second, marital status was a significant predictor of 
physical health among older respondents. This may be because older people with spouses 
are able to take care of each other, leading to the development of healthy habits in terms 
of diet, living conditions, and other aspects. Moreover, a record of the respondents’ health 
(cardiovascular and chronic diseases) was direct proof of their physical health status. 

This study found that three demographic and socioeconomic variables could influ-
ence respondents’ mental health. Educational status was a significant predictor of mental 
health. We posit that respondents with higher educational levels may be able to adjust 
their mental state by themselves and thus actively create conditions to meet their mental 
health needs. Second, monthly income significantly predicted mental health. We posit that a 
higher income level may lead to a higher quality of living for these respondents. Additionally, 
there was a clear link between alcohol consumption and respondents’ mental health. 

4.3. Proposed Design Strategies 
The lockdown period in the region to conduct this survey was from November 2021 

to February 2022. Based on the main findings of this study, we propose design strategies 
to improve home-based care environments for older adults. First, well-designed acoustic 
insulation or noise barriers should be considered. Walls and ceilings can be filled with 
sound-absorbing materials, and existing windows can be converted into double-pane 
windows to achieve good noise insulation. Second, increasing the window size maximizes 
the availability of natural light. Dynamic lighting solutions can also be applied to adapt 
to the different behaviors of older adults (e.g., reading or watching television). Third, in-
door temperature and humidity can be controlled using natural ventilation or by in-
stalling air conditioning equipment. Fourth, indoor pollutants can be monitored, and a 
smart indoor ventilation system can be established to improve the air quality. Finally, de-
signers should strive to achieve an optimized solution to balance various requirements 
between lighting, acoustics, and ventilation, especially in an urban environment. 

4.4. Strengths 
The main strengths of this study are as follows. First, unlike studies on the environ-

mental impact on older adults’ health in residential care homes and nursing homes, our 
survey focused on the home-based care environment—that is, the older adults’ own 
homes. Given both the new development and retrofitting of homes in China, our findings 
may highlight opportunities to improve the living environment in terms of the care re-
quirements of home-living older adults. Second, our cross-sectional survey was con-
ducted to test the association between multidimensional environmental variables (five do-
mains) and the health of older adults (three outcome variables) in Chinese residential 
buildings. This research design can not only collect data from a larger population but also 
produce pilot test results to conduct an in-depth research study (e.g., cohort study). For 
instance, as the only effective factor associated with the psychological performance of an 
older adults, environmental noise may need to be tested specifically in older adults’ 
homes. Third, a subjective assessment was performed using self-developed (environmen-
tal variables) and validated (health variables) instruments. The self-developed instrument 
was retrieved from published studies, and its validity and reliability were tested. Com-
pared to traditional physical measurements, these psychological measurements can be 
used to test the direct responses of home-living older adults. Fourth, multiple regression 
analysis can effectively test the main effects of environmental factors and their interac-
tions. This is particularly important for studying the performance of older adults in mul-
tisensory care environments. 
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4.5. Limitations 
This study has some limitations. First, the sample size applied in this survey was 

relatively small based on the population who are aging (≥60 years) in Northern China. 
This was caused by two factors: COVID-19 and the older adults’ low ability to use online 
tools. Further surveys in this field are required to obtain more reliable results. Second, for 
the analysis of the surveyed data, only the behavioral health variables (alcohol consump-
tion, smoking status, and physical activity level) were considered confounding factors in 
multiple linear regressions, whereas the interaction between them and the architectural 
characteristics of care facilities was not further studied. The association between these two 
factors will be investigated in future studies. Third, as a cross-sectional survey was 
adopted, the findings might not fully reflect the long-term environmental effects in homes. 
A longitudinal investigation is needed to repeatedly examine the same individuals to de-
tect any changes that may occur over time. Fourth, only subjective surveys were con-
ducted to test the impact of perceived environmental factors on physical and mental 
health among the older adults, and there was a lack of objective measures for environ-
mental factors (e.g., monitored data). Future research should adopt a mixed model (sub-
jective and objective measures) to collect various types of data and enhance the reliability 
of the findings. 

5. Conclusions and Implications 
In our study, a cross-sectional survey was conducted during the COVID-19 pandemic 

(October 2021–March 2022) in Northern China to collect direct evidence of how perceived 
housing environmental qualities can affect health and satisfaction among the older adults 
who receive home-based care. Five environmental factors of residential buildings were 
assessed: noise, lighting and view, temperature and humidity, air quality, and mainte-
nance and cleanliness. A total of 356 respondents (age ≥60 years) completed the online 
survey that used the validated SF-12 instrument. The key findings obtained through a 
multiple regression analysis are as follows. First, the overall satisfaction of the older adults 
can be positively predicted by four housing environmental qualities: lighting and view, 
temperature and humidity, air quality, and maintenance and cleanliness. Second, air qual-
ity was a predictor of physical health among the home-living older adults. Third, noise 
alone can significantly predict the mental health of older adults. Fourth, the physical 
health of the older adults was significantly predicted by age, marital status, and household 
health status (cardiovascular and chronic diseases), whereas educational status, monthly 
income, and alcohol consumption could predict the mental health of older adults. These 
findings can be used to develop guidelines to support the establishment of a healthy 
home-based care environment for the older adults in the region with similar climate-cul-
tural contexts. 

This study proposed a research approach to evaluate the health and satisfaction of 
the home-living older adults in China using subjective assessment and multifactor analy-
sis. The research design and relevant instruments (self-developed and the SF-12) could be 
further tested among home-living older Chinese. A multiple regression data analysis 
could be considered in similar studies in the future. Such an analysis would identify not 
only the main cause of outcomes but also the interactions between various environmental 
interventions (e.g., lighting, acoustics, temperature and humidity, and ventilation). Fur-
ther investigations may include experiments to test the interaction between architectural 
characteristics of care facilities and behavioral health variables, longitudinal surveys to 
explore the health performances among the same individuals over a long term, and on-
site measurements of both subjective and objective performances. 
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