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Abstract 

This research study evaluated the impact of older home ownership on thermal comfort and overall 

homeowner satisfaction. Homeowners living in houses built 50 or more years ago in the Crescent Hill 

neighborhood of Louisville, Kentucky were surveyed. Homes studied were built between 1865 and 1963. 

The results of this 20-question survey were analyzed to form conclusions as to whether there is a link 

between thermal comfort, the age of older homes, and overall home satisfaction. The following themes 

immerged from the results of the analysis: (1) Are Homeowner’s thermal needs being met by their HVAC 

system? (2) What impact does thermal comfort have on overall home satisfaction? (3) Has the experience 

of living in an older home impacted their likelihood of living in an older home in the future? The data analysis 

supports the conclusion that many homeowners living in older homes deal with a broad range of thermal 

comfort issues which detract from their thermal comfort. While most respondents indicated satisfaction 

with their homes, these homeowners often experienced negative thermal phenomena and over half of the 

homeowners supplement their home’s primary HVAC system with additional heating and cooling products. 

The results of this survey also indicate that these reported thermal comfort issues have caused a clear shift 

in the respondents’ reported importance of thermal comfort as a consideration when purchasing a home. 
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1. Introduction 

There are many elements that make up an individual’s overall satisfaction with their home. Elements such 

as home size, location, privacy, outdoor location, and resident age are only some of the examples that 

impact home satisfaction. (A Happy Home: Identifying the Factors That Influence Home Satisfaction, n.d.) With 

so many factors impacting overall homeowner satisfaction, it is productive to look at a narrow focus of 

specific elements that impact overall homeowner satisfaction. A specific focus that has received little 

attention in the area of homeowner satisfaction and housing research is the impact of older homes on 

homeowner satisfaction. (Peek & Carswell, 2018) This area is worth researching as, according to Eye on 

Housing, the share of owner-occupied housing built 46 years or more in the past has increased from 31% 

in 2006 to 38% in 2016. In contrast to this, the estimated percentage of owner-occupied housing built in the 

year 2000 or later makes up only an estimated 20% of housing. (Half of US Homes Built before 1980 | Eye On 

Housing, 2018) With this large portion of the U.S. housing stock being nearly 50 years or older, the impacts 

of home age on residential satisfaction is of particular importance as the stock of new homes continues to 

be outpaced by an aging U.S. home stock. 

As the U.S. housing market ages, it becomes vital for prospective homebuyers to recognize that the average 

U.S. home has changed as well. The fact that approximately 38% of U.S. homes are 46 or more years old is 
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made more relevant to homeowner satisfaction as homes can be classified as old aged at 50 years or more 

after construction (RDH Building Science | How Long Do Buildings Last?, 2015). Many universal features have 

become common in the typical home that were previously not available such as ubiquitous energy-efficient 

heating and cooling systems or complete plumbing facilities.(1900 TO 2010: EVOLUTION OF THE AMERICAN 

HOME TODAY: FUN HOUSING FACTS. - Chicago Tribune, n.d.)  

In addition to this lack of now common new build construction features, there are many negative attributes 

specifically associated with older homes including outdated plumbing, single-panel windows, non-working 

windows, and overall energy-efficiency issues. (White, 2014) These issues often manifest themselves in 

energy inefficiency, which creates a more challenging environment for residents to maintain overall 

satisfaction with their home’s thermal comfort. 

2. Background 

Thermal comfort is of particular interest when researching homeowner satisfaction with older homes. The 

reason for this is “the thermal environment has a great influence on human behavior, productivity, 

satisfaction, and well-being.”  (Wells et al., 2015) As this element can have such a large impact on a wide 

variety of elements, it is important to isolate as a uniquely important factor which may impact homeowner 

satisfaction. 

Research into older buildings and the associated thermal comfort has been a topic of growing interest. 

(Martínez-Molina et al., 2016) However, much of the study that has been completed focuses on the energy 

performance of historic buildings. Moreover, according to Martinez-Molina, “These studies primarily 

focused on buildings from the 20th, 19th, and 14th centuries, which were generally located in Italy, UK, Spain 

and China.” This clearly demonstrates that the primary areas of focus in the existing body of research 

predates much of the average U.S. housing stock and may contain local or historic differences in 

construction practices. By combining the factors of non-U.S. construction and a focus on homes which go 

well beyond the average age of homes in the U.S. it is difficult to draw conclusions applicable to currently 

aging U.S. housing market regarding thermal satisfaction and its overall effect on homeowner satisfaction. 

The challenges associated with these truly historic homes surveyed are unique and separate from the 

challenges that likely face homes which are considered old in the U.S.  

When reviewing research into older homes in the United States, much of the focus tends to be on best 

practices regarding housing retrofits in historic homes, often with an emphasis on energy savings and 

efficiency improvements that can be made. As a result, what information there is in this area leaves room 

for new research to be conducted regarding actual living conditions homeowners experience and the 

impact those conditions have on overall homeowner satisfaction. 

One indicative study shows a common area of focus in the field of older homes. Mukhopadhyay assessed 

the impact of housing retrofits in Havre Monta. (Mukhopadhyay et al., 2019) However, this assessment 

focused heavily on the methodology of retrofitting buildings and the follow-on effects that this has on 

energy savings and carbon emissions. This assessment does identify that there are increases in thermal 

efficiency and quality of performance regarding these homes’ HVAC systems, but ultimately does not 

provide an analysis of the user experience associated with these improvements. 

Despite the lack of research into the homeowner’s lived experience in this topic, there is a proven 

relationship between low levels of thermal comfort and overall homeowner satisfaction. (“The Relationship 

between Thermal Comfort and User Satisfaction in Hot Dry Climates,” 1997) Specifically, this study found 

that “in its strong positive correlation with overall user satisfaction, thermal comfort should be given a 

special weight and consideration by architects in the design of housing in hot dry climates.” This outcome 

provides us the information that thermal comfort is uniquely important to overall user satisfaction.  

3. Research Methodology 

To develop a greater understanding of the impact overall thermal comfort has on occupants of older 

homes, a study was conducted in the Crescent Hill neighborhood in Louisville, KY. Louisville was determined 
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a strong area to survey regarding homes aged 50 years or more as approximately 53% of homes in the 

Louisville metro area were built in 1974 or earlier according to the 2013 American Housing Survey (Bureau, 

n.d.) It was determined that gathering quantitative data would be most appropriate as there is a large 

population of homes aged 50 years or older and there is a lack of broad qualitative surveys conducted in 

researching this topic. 

A 20-question survey was distributed via a social media website Nextdoor and was restricted to verified 

members of the Louisville Crescent Hill neighborhood. The survey was available online for one week. When 

developing the questions, the author targeted the following three categories of homeowner satisfaction 

information. 

1. Are Homeowner’s thermal needs being met by their HVAC system? 

2. What impact does thermal comfort have on overall home satisfaction? 

3. Has the experience of living in an older home impacted their likelihood of living in an older 

home in the future? 

 

To survey whether their home sufficiently meets the homeowner’s thermal comfort needs, the author 

adapted a sample thermal environment satisfaction survey provided in ASHRAE Standard 55 (Atlanta, n.d.). 

The survey gathered home demographic information requesting home age, home square footage, number 

of bedrooms, number of stories, and years lived in the home. The survey further asked respondents to rate 

their home comfort and identify the frequency of negative thermal phenomena, and whether supplemental 

air conditioning/heating products are used. If they were used, the survey requested participants to identify 

their corresponding importance to overall home comfort. The survey then asked homeowners to rate their 

overall thermal satisfaction. The survey then asks respondents to rate the importance of thermal 

satisfaction to overall home satisfaction, how important of a factor thermal satisfaction was at the time of 

home purchase, how important of a factor thermal satisfaction would be if they were purchasing a new 

home, and whether they would consider purchasing an older home again in the future. There were 44 

responses to the survey though some respondents did not answer all questions. 

4. Data Analysis 

4.1 Demographic Information 

A breakdown of respondent demographic information is as follows: 

• Average home was built in 1925 with respondents’ homes overall built between 1865 and 1963 

• Average home sq. footage is 2105 sq. feet with respondent homes ranging between 980 to 10,000 

sq. feet 

• The average respondent has lived in their home for 17 years with respondents ranging between 1 

and 30 years 

• Most homes were 3 bedrooms and 2 stories with the following percentage respondent breakdown 

o 1 Bedroom – 2.27% 

o 2 Bedrooms – 25.00% 

o 3 Bedrooms – 38.64% 

o 4 Bedrooms – 25.00% 

o 5 Bedrooms – 9.09% 

 

o 1 Story – 20.45% 

o 2 Stories – 61.36% 

o 3 Stories – 15.91%  

o 4+ Stories – 2.27%   

 

This indicates that the average demographic of all respondents’ home’s is approximately 96 years old with 

2105 sq. feet, 3 bedrooms, and 2 stories. In his article providing an overview of the U.S. building stock, Dr. 
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Diamond states “the average existing single-family home has 3.0 bedrooms and 1.5 full bathrooms, for a 

total of 2280 ft2 of floorspace…” (Richard C. Diamond, 2001). Therefore, we can conclude that the number 

of bedrooms and square footage of the homes identified in the survey are roughly indicative of the average 

existing single-family home. As this is the case, we can more accurately correlate any thermal dissatisfaction 

associated with the properties associated with an older home and not necessarily differences in the number 

of rooms or square footage differences between respondent homes and average home properties. 

4.2 Home Sufficiency of Meeting Thermal Requirements 

The analysis of Question 6 regarding respondents’ satisfaction with the temperature of their home is 

broken down in Table 1 below:  

Table 1. Home temperature satisfaction 

Question 6: How Satisfied are you with the temperature in your home? 

Range of Satisfaction 

0 (Highly Satisfied) - 6 (Highly Dissatisfied) 

Number of 

Responses 

Percent of 

Responses 

0 4 8.89% 

1 10 22.22% 

2 12 26.67% 

3 10 22.22% 

4 6 13.33% 

5 2 4.44% 

6 1 2.22% 

 

This shows 57.78% of those surveyed expressed satisfaction (rating 0, 1, or 2) with the temperature of their 

home compared with 22.22% expressing a neutral opinion of their home’s temperature and 19.99% of 

respondents indicated dissatisfaction (rating 4, 5, or 6) with their home’s temperature. This shows that 

despite most survey respondents expressing satisfaction with their home’s temperature, a significant 

percentage of respondents (42.21%) did not have a favorable view of their home temperature. 

An analysis of Question 7: regarding frequency of negative environmental phenomena is broken down in 

Table 2 below:  

Table 2. Frequency of negative thermal phenomena  

Question 7: How Often do you experience any of the following? 

Question Never Rarely Sometime Often Almost Always 

Temperature too hot 8.89% 4 26.67% 12 44.44% 20 15.56% 7 4.44% 2 

Temperature too cold 8.89% 4 42.22% 19 42.22% 19 6.67% 3 0.00% 0 

Humidity too high (Damp) 26.67% 12 42.22% 19 22.22% 10 6.67% 3 2.22% 1 

Humidity too low (Dry) 40.00% 18 46.67% 21 13.33% 6 0.00% 0 0.00% 0 

Air movement too high 

(Drafty Air) 42.22% 19 46.67% 21 8.89% 4 2.22% 1 0.00% 0 

Air movement too low 

(Stagnant Air) 33.33% 15 44.44% 20 13.33% 6 8.89% 4 0.00% 0 

Drafts from windows 40.00% 18 26.67% 12 22.22% 10 8.89% 4 2.22% 1 

Drafts from vents 51.11% 23 37.78% 17 8.89% 4 2.22% 1 0.00% 0 

Uneven room temperature 11.11% 5 31.11% 14 28.89% 13 20.00% 9 8.89% 4 

Totals N/A 118 N/A 155 N/A 92 N/A 32 N/A 8 
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The above illustrated Table 2 indicates two negative environmental thermal phenomena that occur in a 

statistically significant frequency. The first negative environmental thermal phenomenon respondents 

identified as often or almost always being experienced is uneven room temperature making up 28.89% of 

responses. The second most common phenomenon identified as being often or almost always experienced 

is the temperature being too hot. This phenomenon makes up 20% of responses. This suggests a statistical 

correlation between older homes and the temperature being too hot or rooms being unevenly heated. 

Uneven heating between rooms can often be the result of HVAC/ductwork being improperly sized or laid 

out for a home.   

Respondents indicating dissatisfaction with their home’s temperature (Rating between 4-6) as identified in 

Figure 1 above, provide corroborating responses regarding the frequency of their home being often too 

hot among those who are dissatisfied with their home. The breakdown of questions 8 and 9 is 

demonstrated in Figure 1. 

 

  

Figure 1. Frequency of unsatisfactory home temperature among respondents dissatisfied with their home’s 

temperature 

Figure 1 indicates the primary element of discomfort is experienced during warm/hot weather as 67% 

responded that their home is often or always too hot as indicated in Figure 1 above. In cool/cold weather, 

89% of these respondents indicate that they only occasionally experience the temperature in their home 

being too cold.  

Of respondents who indicated they were satisfied with their home’s temperature (rating 0, 1, or 2) in Table 

1, 51.43% indicated they supplement their HVAC system with additional heating/air condition products 

while 48.57% of respondents did not. A breakdown of how important supplemental heating/air condition 

products are to home comfort is below in Figure 2. 

 
Figure 2: Importance of supplemental heating/air conditioning products among those who supplement 

Always too 

hot

11%

Often too 

hot

56%

Occasionally 

too hot

33%

Question 8

In warm/hot weather, the temperature in my home 

is

Always too hot Often too hot Occasionally too hot

Occasionally 

too cold

89%

Often too 
cold
11%

Question 9

In cool/cold weather, the temperature in my home is

Occasionally too cold Often too cold

22%

41%
11%

26%

QUESTION 12
HOW IMPORTANT ARE SUPPLEMENTAL HEATING/AIR 
CONDITIONING PRODUCTS (E.G. WINDOW AC UNITS, 

SPACE HEATERS, FLOOR FANS, ETC.) TO YOUR OVERALL 
HOME COMFORT?

1 Extremely important 2 Very important

3 Moderately important 4 Slightly important
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Looking at those who reported supplementing their HVAC system, 62.96% of respondents indicated that 

their supplemental heating/air conditioning products were very or extremely important to their overall 

home comfort. This response pattern indicates that while most respondents report overall satisfaction with 

their home’s temperature, this satisfaction is achieved through the use of supplemental heating/air 

conditioning products. 

4.3 Impact of Thermal Comfort on Overall Home Satisfaction 

A majority of respondents, consisting of 79.55%, indicated overall, they were satisfied with their home’s 

thermal comfort including their primary HVAC system and any supplemental equipment. Most respondents 

further indicated that thermal comfort was very or extremely important to their overall home satisfaction. 

This indicates that most respondents achieve a state of home satisfaction despite the age of their homes 

and corresponding challenges in maintaining a comfortable thermal environment in their home.  

There were nine respondents who indicated they were neither satisfied nor dissatisfied, somewhat 

dissatisfied, or extremely dissatisfied with their home’s thermal comfort. Table 3 provides a breakout of 

overall home satisfaction among those who indicated they were not satisfied with their home’s thermal 

comfort. 

Table 3: Overall home satisfaction among respondents not satisfied with home thermal comfort 

 
Question 15:  
Overall, how satisfied are you with your home? % Count 

Extremely satisfied 11.11% 1 

Somewhat satisfied 55.56% 5 

Neither satisfied nor dissatisfied 11.11% 1 

Somewhat dissatisfied 11.11% 1 

Extremely dissatisfied 11.11% 1 

 

Further analysis of this group’s response to question 15 shows that 66.67% of respondents were somewhat 

satisfie0d or extremely satisfied with their home. Further, only 22.22% of these respondents expressed 

dissatisfaction with their home overall. Therefore, while respondents living in these older homes could 

generally achieve greater satisfaction if their home were able to achieve greater thermal comfort, 

respondents are able to achieve satisfaction with their home despite the acknowledged challenges faced in 

maintaining their thermal comfort. 

4.4 Occupant Likelihood of Living in and Older Home in the Future 

The data from questions 16 and 17 regarding the importance of thermal comfort is broken-down and 

summarized in Table 4. 

 

Question Percent is in top cell while 
number of answers is in the bottom cell 

Not at all 
Important 

Slightly 
Important 

Moderately 
Important 

Very 
Important 

Extremely 
Important 

Question 16 
How important was your home's overall 
thermal comfort to you when deciding to 
purchase your current home? 

27.27% 29.55% 29.55% 9.09% 4.55% 

12 13 13 4 2 

Question 17 
How important would a home's thermal 
comfort be to you when deciding to 
purchase a new home? 

2.27% 13.64% 22.73% 38.64% 22.73% 

1 6 10 17 10 

 

Table 4: Home thermal comfort importance at original purchase vs. new purchase importance 

 

The data shown in Table 4 indicates that 56.82% of respondents found their prospective home’s thermal 

comfort to be not at all or slightly important as a factor when deciding to purchase their home. Only 13.64% 
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of respondents indicated that their home’s thermal comfort was very or extremely important when deciding 

to purchase their current home. 29.55% of respondents found this factor to be moderately important in 

their decision to purchase their current home. 

In contrast to the results of question 16, 61.37% respondents indicated that a home’s thermal comfort 

would be very or extremely important as a factor to consider when deciding to purchase a new home. This 

represents a 31.82% increase in the those stating it would be very or extremely important when deciding 

to purchase a new home. In support of this, 15.91% of respondents indicated it would be not at all or slightly 

important which represents 40.91% decrease among respondents who indicate thermal comfort would be 

not at all or slightly important when deicing to purchase a new home. This indicates that while many 

respondents did not initially consider thermal comfort heavily when purchasing their current older home, 

the experience of living in an older home has significantly increased the importance of thermal comfort as 

a factor when making a new home purchase decision.  

This change in opinion is somewhat mitigated by the results of question 18 where respondents were asked 

about their likelihood to consider purchasing an older home again in the future. The responses to this 

question are broken down in Table 5 below. 

 
Question 18:  
If you were to purchase a new home, how likely would you be to 
consider purchasing an older home? % Count 

Extremely likely 47.73% 21 

Somewhat likely 27.27% 12 

Neither likely nor unlikely 22.73% 10 

Somewhat unlikely 2.27% 1 

Extremely unlikely 0.00% 0 

Table 5: Likelihood of purchasing an older home 

 

Table 5 shows us that 75% of respondents would be somewhat or extremely likely to consider purchasing 

an older home in the future. Furthermore, only a single respondent indicated that they would be unlikely 

to consider purchasing an older home in the future. This suggests that while many respondents report an 

increased likelihood to heavily consider thermal comfort when purchasing a home in the future as indicated 

in Table 4, most respondents still find the prospect of living in an older home to be an attractive prospect.  

5. Conclusions and Future Research 

The results of this study indicate that most homeowners occupying older homes in the Crescent Hill 

Neighborhood of Louisville, Kentucky (79.55% of respondents) are satisfied with their homes. While many 

of the respondents reported that there are issues with their home’s ability to achieve a fully satisfactory 

thermal environment, respondents are overall satisfied with their homes. As Abidin indicates, residential 

satisfaction is a complex construct to evaluate as it consists of socio-demographic characteristics, housing 

characteristics, neighborhood characteristics, and behavioral characteristics.(Abidin et al., 2019) As thermal 

comfort is only one element impacting housing characteristics, it is understandable that, while important, 

challenges with thermal environment alone are not enough to drive the satisfaction level of homeowners. 

The results of this survey do support the conclusion that many homeowners living in older homes deal with 

a broad range of thermal comfort issues which detract from their thermal comfort.  While most 

respondents indicate satisfaction with their homes, these homeowners often experience negative thermal 

phenomena and over half supplement their home’s primary HVAC system with additional heating/cooling 

products. The results of this survey indicate that these reported issues have caused clear shift in the 

respondents’ reported importance of thermal comfort as a consideration when purchasing a home. As 

indicated in Table 4, from the time respondents originally purchased their homes to the point at which they 

have taken the survey. It is apparent that the experience of living in an older home, and subsequently 
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dealing with the thermal satisfaction challenges associated with older homes, has increased their personal 

awareness of the importance of considering a home’s ability to meet their personal thermal comfort needs. 

A factor not evaluated in this study was the frequency, extensiveness, and overall impact thermal 

improvements and HVAC retrofits have on overall homeowner satisfaction with older homes. The impact 

of retrofits and other modernization efforts can make to the ability of older homes to maintain a 

comfortable thermal environment is a worthy area of further study. There are studies indicating that 

thermal comfort and overall indoor air quality are improved through energy efficient retrofits. (Fisk et al., 

2020) However, due to the wide variety of possible thermal improvements and HVAC retrofits that 

homeowners can implement, any attempted research on this topic could be challenging to accurately 

conduct on a large basis as it is reliant on homeowner knowledge of improvements home improvements. 

Another worthwhile area for potential future research could be to evaluate homeowner priorities when 

purchasing an older home and conducting follow-on interviews or surveys as time passes to study the 

impact of a homeowner’s lived experience and associated changes in priority of the elements which were 

considered during the purchase of the home. This could provide useful information to prospective 

homebuyers regarding whether there is a trend of home buyers purchasing older homes without properly 

considering the specific challenges that this research has indicated. The findings of this paper may 

ultimately be helpful to those who are considering purchasing an older home. While many homeowners 

achieve overall satisfaction with their home, prospective buyers should be made aware that there are real 

and unique areas of challenge associated with achieving a satisfactory thermal condition in older homes. 

The trends identified during this research should be thoughtfully considered by prospective homeowners. 
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