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Executive Summary  

Maricopa County experiences extreme heat every year from May through October, with temperatures 

rising over 110 degrees Fahrenheit. The almost four million residents are at an increased risk for heat-

associated morbidity and mortality during these months making environmental heat a significant public 

health concern, especially because it is preventable.  From 2006 to 2014, Maricopa County experienced 

691 heat-associated deaths with an average of 77 deaths per year. Thirty-seven percent (258) of these 

deaths occurred indoors. The risk of heat-associated death in those performing outdoor activities is 

understood, but risk-factors associated with indoor deaths as well as other heat-vulnerability factors are 

not well understood in Maricopa County. To further understand these risk factors and gain additional 

information about preparedness barriers and emergency risk perceptions, Maricopa County Department 

of Public Health (MCDPH) and partners conducted a heat vulnerability and emergency preparedness 

survey, using the Community Assessment for Public Health Emergency Response (CASPER) methodology. 

CASPER is an epidemiologic technique designed to provide household-based information about a 

community in a timely and representative manner.  From March 25, 2015 to March 28, 2015, MCDPH 

conducted two CASPERS, using the two-stage cluster sampling methodology described in the CASPER 

Toolkit Version 2.0. The sampling frames for the two CASPERS were defined as zip codes in  Maricopa 

County with high incidence of heat-related hospitalizations (a total of 142,935 households) and zip 

codes in Maricopa County with low incidence of heat related hospitalizations (a total of 1,429,116 

households). High and low incidence were defined as non-tribal zip codes with greater than or less than 

100 heat-related hospitalizations per 100,000 population in Maricopa County, respectively. 

Sixty four volunteers received training and were assigned to a geographical area closest to their 

residence zip code.  Field teams administered 168 surveys (5 Spanish, 163 English) in the high incidence 

sample frame, and 169 surveys (8 Spanish, 161 English) in the low incidence sample frame, a completion 

rate of over 80% in each sampling frame. Data collected were entered into Epi Info7 and weighted 

frequencies were computed using SAS 9.1. The key themes are as follows: 

 

 High incidence households had a higher proportion of adults that did not speak English 
compared with low incidence households. 
 

 About one quarter of the households reported at least one member working outdoors, for both 
high and low incidence area, of which the majority worked the day shift between 7:30am and 
3:30pm. 
 

 For both high and low sample frames, extreme heat, power outages, and haboobs/dust storms 
were the top three emergencies reported to most likely affect their households. 
 

 In the event of an emergency evacuation, over one- third of the households for both high and 
low incidence reported they would be “likely” or “somewhat likely” to need a provided shelter. 
 

 One-third of the respondents reported having some type of disability. 
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 Over half of the households reported owning pets that they would take with them during an 
evacuation. 
 

 In both high and low incidence sample frames, television, radio and internet were the main 
sources of information for households, regarding emergency events and excessive heat 
warnings.  
 

 Approximately 10% of households in both high and low incidence areas  reported, “always” or 
“most of the time”, feeling hot inside their homes.  
 

 Both high and low incidence households reported using their air conditioning in both the day 
and evening, and the vast majority (72%) indicated that there is nothing that prevents them 
from using their air conditioning in both high and low incidence households. 
 

 One quarter of Maricopa households in low and high incidence areas reported that cost of 
electricity was a barrier to using air conditioning and properly cooling their homes;  
 

o However, less than half of these households are aware of utility assistance programs.  
o Of those that were aware of utility assistance programs, only 20% have ever applied. 

 

 In both high and low incidence sample frames, the majority reported not knowing about Heat 
Refuge Stations.  

Based on these findings, MCDPH has established future directions outlined in the full report below.  
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Background 

Maricopa County experiences extreme heat every year from May through October, with temperatures 

rising over 110 degrees Fahrenheit. These almost four million residents are at an increased risk for heat-

associated morbidity and mortality during these months making environmental heat a significant public 

health concern, especially because it is preventable.  From 2006 to 2014, Maricopa County experienced 

691 heat-associated deaths with an average of 77 deaths per year. Thirty seven percent (N=258) of 

these heat-associated deaths occurred indoors. The risk of heat-associated death in those performing 

outdoor activities is understood, but risk-factors associated with indoor deaths as well as other heat-

vulnerability factors are not well understood in Maricopa County. The number of heat-associated deaths 

in the past five years is concerning and highlights the need for public health and community partners to 

collaborate and respond to the needs of the community.  

To address these concerns, Maricopa County Department of Public Health (MCDPH) has been 

conducting heat surveillance since 2006. Surveillance data are used to identify the demographic 

characteristics and risk factors for heat-associated mortality and design interventions to prevent heat-

associated deaths among populations at risk.  

MCDPH has also made efforts to assess the community needs and resources related to heat 

vulnerability. One such resource, currently available in the community, is Cooling Centers which are cool 

indoor locations, throughout Maricopa County, providing heat refuge and other resources for the 

community. These have been established since 2015 in response to concern about heat morbidity and 

mortality in Maricopa County.  In summer 2014, MCDPH conducted a Cooling Center evaluation, where 

facility managers and visitors were surveyed regarding facility utilization, costs, systems and visitor 

related information.  The results from the evaluation were very informative as to the usage of the 

centers as well as potential areas for expansion of locations and/or services to meet community needs. 

However, the assessment only provided mostly qualitative information on a small proportion of the 

county population- those who know about and utilize Cooling Centers.  

In order to assess community-wide heat vulnerability, MCDPH identified a need to conduct a more 

generalizable quantitative assessment to gather emergency preparedness information for long-term 

planning. MCDPH had previously received training on Community Assessment for Public Health 

Emergency Response (CASPER), an epidemiologic technique designed to provide household-based 

information about the community’s needs in a timely, inexpensive, accurate and reliable manner. 

CASPER has been most commonly performed in emergency settings, but the methodology is also 

applicable to non-emergency settings. After some consideration of this and other survey methodologies, 

the CASPER was chosen to survey the Maricopa County population on heat vulnerability in a non-

emergency setting.  This also provided an excellent opportunity to collect information on general 

preparedness barriers and emergency risk perceptions in Maricopa County. In addition, CASPER 

implementation would provide direct field experience and build staff capacity, increasing our jurisdiction 

preparedness for CASPER implementation in emergency events.  
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During the planning phase, it was decided to divide the population into two groups based on their risk 

for heat related illness and determine the heat vulnerability and preparedness needs for high risk and 

low risk communities separately. Thus, two CASPER’s were conducted simultaneously.  

The purpose of this report is to outline the findings regarding risk perception, heat knowledge, 

community preparedness and barriers, from two different sample frames within Maricopa County. The 

report will discuss the significance of the results, limitations as well as future directions.  

Methods and Materials  

 CASPER Methodology 

Survey data are collected through door-to-door, household level, interviews using a standardized 

questionnaire. Data collected can then be used to generate estimates and assess public health needs 

during a disaster response or within a non-emergency setting. 

A two-stage cluster sampling methodology is used for the assessment. In the first stage, 30 clusters 

(census blocks) are selected within the CASPER sampling frame, with their probability proportional to 

the estimated number of housing units in each cluster. In the second stage, seven housing units are 

systematically selected per cluster by selecting every nth household (where ‘n’ is the total number of 

households in the cluster divided by seven).   Due to the nature of the cluster sampling frame as well as 

the weighting process, we are not able to statistically compare the two clusters.  However, meaningful 

interpretations can be inferred from the values and confidence intervals.  

 Data Collection 

 In Maricopa County, two CASPERS were conducted simultaneously, using the two-stage cluster 

sampling methodology described in the CASPER Toolkit Version 2.0. The sampling frames for the two 

CASPERS were defined as zip codes in Maricopa County with high incidence of heat related 

hospitalizations (a total of 142,935 households) and zip codes in Maricopa County with low incidence of 

heat related hospitalizations (a total of 1,429,116 households).  High incidence was defined as non-tribal 

zip codes with greater than or equal to 100 heat-related hospitalizations per 100,000 population in 

Maricopa County. Low incidence was defined as non-tribal zip codes with less than 100 heat-related 

hospitalizations per 100,000 population in Maricopa County. The cutoff of 100 hospitalizations per 

100,000 population was the midpoint of the heat related hospitalization distribution (50% of zip codes 

were below and 50% were above).  Due to the large geographical expanse of Maricopa County, several 

distant regions were excluded from the sampling frames purely for logistical reasons.  

In the first stage of CASPER sampling, 30 census blocks (clusters) were selected for each, high and low, 

incidence sampling frame (a total of 60 clusters) and street level maps were generated using Geographic 

Information System (GIS) (Appendix A). The probability of a census block being selected was 

proportional to the number of households in the census block. The 60 clusters were divided into 7 

groups based on geographical location. Each group was assigned a group number, team leader and 

English and Spanish speaking team members. CDC onsite technical assistance personnel provided a 
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three- hour team leader training and three, three-hour team member trainings prior to field work. The 

trainings covered the overall purpose of the CASPER, household selection methods, questionnaire 

content, interview techniques, volunteer safety, team leader and team member duties and logistics. 

Initially, three field interview days were selected: Wednesday, March 25 and Thursday, March 26 from 

2:00pm to 8:00pm and Saturday, March 28 from 10:00am to 6:00pm. A fourth day, Friday, March 27 

from 2:00pm to 8:00pm, was later added to interview the number of households needed.  

Each morning, the team leaders met at the Incident Command Center (ICC) for a briefing, to collect 

materials and to return completed interviews from the prior day for data entry into Epi Info 7. The team 

leaders then met with their team members in their assigned geographic area (group) to disseminate 

information, cluster assignments and supplies.  The team members were split into two-person field 

interview teams and assigned two to three clusters. These field interview teams completed the second 

stage of CASPER sampling. They systematically selected seven housing units per cluster by selecting 

every nth household (where ‘n’ is the total number of households in the cluster divided by seven). After 

three failed attempts to conduct an interview or a refusal, teams were instructed to replace the 

household with an additional household within the cluster. A tracking form was used to keep track of all 

contacted households and contact outcome (Appendix B).   

Teams attempted to conduct seven interviews from each cluster in high and low incidence areas for a 

total goal of 420 interviews (210 in high and 210 from low incidence households). Eligible household 

respondents were 18 years of age or older and resided in Maricopa County during the summer season. 

When approached, all potential respondents were read a consent form which described the purpose 

and contents of the questionnaire and included MCDPH agency information (Appendix C, D). Upon 

verbal consent from the respondent, the interview was conducted.  Educational information regarding 

heat and county-offered services was provided to each respondent after the interview and upon request 

to others (Appendix E). Referral forms were also completed when the household expressed a need for 

services in Maricopa County (Appendix F). At the end of each day, the team members returned all 

materials and completed questionnaires to their team leader.  

MCDPH chose the team leader organization structure to efficiently use resources, and maximize 

volunteer convenience. A total of 64 volunteers served over the four days. Volunteers primarily 

consisted of Maricopa County Department of Public Health (MCDPH) employees, Arizona Department 

Health Services (ADHS), local university faculty and students and local health care organizations; 

however, they resided in different parts of Maricopa County. To minimize travel distance and time for 

the volunteers, they were assigned to a team lead and group closest to their residence. This allowed for 

reduced costs and increased efficiency.  

Data Collection Instrument 

A standard two page, front and back, paper questionnaire was developed in English and Spanish 

(Appendix G, H). The questionnaire included 39 questions regarding the following topics: (1) 10 

questions regarding household characteristics and demographics; (2) 8 questions regarding emergency 

preparedness; and (3) 21 questions regarding heat knowledge and preparedness. Questions were 
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formatted as multiple choice questions, polar questions, open ended questions, and Likert scale 

questions.  All questions were targeted to capture household level data and modified from previous 

CASPER surveys completed by other jurisdictions, the Maricopa County Cooling Center Evaluation Visitor 

Survey, the National Center for Atmospheric Research, the ADHS Phoenix Pilot Project Survey and the 

Maricopa County Department of Emergency Management Preparedness Survey. The questions were 

compiled internally with assistance from CDC personnel.  

Data Entry and Analysis 

Data were entered into Epi Info 7 and quality checked in Excel. Because the survey was done on paper 

and skip patterns were used, data were cleaned using SAS 9.1 for hierarchical questions.  Weighted 

cluster analysis was performed using SAS 9.1 to report the estimated percent of households and 95% 

confidence intervals for each response within each sampling frame. This was done by applying a weight 

for each surveyed household, calculated using the following equation:  

𝑊𝑒𝑖𝑔ℎ𝑡 =
𝑇𝑜𝑡𝑎𝑙 𝑛𝑢𝑚𝑏𝑒𝑟 𝑜𝑓 ℎ𝑜𝑢𝑠𝑖𝑛𝑔 𝑢𝑛𝑖𝑡𝑠 𝑖𝑛 𝑡ℎ𝑒 𝑠𝑎𝑚𝑝𝑙𝑖𝑛𝑔 𝑓𝑟𝑎𝑚𝑒

(𝑁𝑢𝑚𝑏𝑒𝑟 𝑜𝑓 ℎ𝑜𝑢𝑠𝑖𝑛𝑔 𝑢𝑛𝑖𝑡𝑠 𝑖𝑛𝑡𝑒𝑟𝑣𝑖𝑒𝑤𝑒𝑑 𝑤𝑖𝑡ℎ𝑖𝑛 𝑐𝑙𝑢𝑠𝑡𝑒𝑟 ∗  𝑁𝑢𝑚𝑏𝑒𝑟 𝑜𝑓 𝑐𝑙𝑢𝑠𝑡𝑒𝑟𝑠 𝑠𝑒𝑙𝑒𝑐𝑡𝑒𝑑 )
 

Results 

The field interview teams completed 168 interviews (5 Spanish, 163 English) in the high incidence 

sample frame, a completion rate of 80% (Table 1). The 168 interviewed households were a sample of the 

142,935 total households in high incidence areas in Maricopa County. Fifty-four percent of the 

households at which contact was made, were eligible and willing to participate in the survey. Of the 

households at which contact was attempted, 34.6% agreed to complete an interview.  

For the low incidence sample frame, 169 interviews (8 Spanish, 161 English) were completed, a 

completion rate of 80.5% (Table1). The 168 interviewed households were a sample of 1,429,116 total 

households in low incidence areas in Maricopa County. Forty-nine percent (49.0%) of the households at 

which contact was made, were eligible and willing to participate in the survey. Of the households at 

which contact was attempted, 31.3% agreed to complete an interview.  

 

All following results are weighted percentages that allow for community-wide estimates, using the 

method previously described. A comprehensive list of all survey questions can be found in the attached 

tables.  
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Household Characteristics and Demographics (Table 2 and Table 3) 

Characteristics of the two sample frames including structure type, ownership, household residents, 

demographics, and working conditions are included in tables 2 and 3.  A majority of the households 

were single family structures (73.0% high and 70.7% low); however, a slightly greater proportion of low 

incidence responders owned their homes (70.1% vs. 57.0%). Over two-thirds of the household residents, 

for both high and low areas, were white (75.0% and 83.1% respectively); however, low incidence 

households had a slightly higher proportion of Hispanic/Latino residents (31.1% vs. 28.7%). Alternatively, 

high incidence households had a higher proportion of adults that did not speak English (15.8% vs. 8.2%).   
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Risk Perception and Preparedness Barriers (Table 4) 

Household risk perception and preparedness barriers including sheltering needs, transportation, and 

emergency contacts are included in Table 4. For both high and low sample frames, extreme heat (63.5% 

and 64.4%), power outages (63.0% and 62.5%) and haboobs/dust storms (51.7% and 54.4%), were the 

top three emergencies perceived as most likely to impact households. In the event of an emergency 

evacuation, less than half of the households reported being “likely” or “somewhat likely” to need a 

provided shelter for both high (44.1%) and low (33.6%) sample frames,. Over half of the households, in 

both high and low incidence sample frames, reported having pets and large animals (57.4% and 62.7% 

respectively) and in an emergency evacuation, the majority reported they would take their pets with 

them (93.7% and 87.5% respectively). In both high and low incidence sample frames, about two thirds of 

the households use TV (65.3% and 70.8% respectively) as their main source of information regarding 

disaster or emergency events. Internet was also a popular source for both high (40.9%) and low (38.6%) 

incidence households.  
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Knowledge of Heat Stress (Table 5) 

Household knowledge of heat warnings, methods of receiving information and experiences with heat 

illness are included in Table 5.  In the summer of 2014, MCDPH issued three excessive heat warnings.  

Seventy-two percent of the households in the high incidence sample frame reported hearing about at 

least one excessive heat warning from summer 2014, while 77.9% of low incidence survey respondents 

indicated they had heard of at least one excessive heat warning. The two most popular sources of 

information for excessive heat warnings for both high and low incidence households were television 

(71.7% and 76.9% respectively) and radio (33.1% and 35.7% respectively). Thirty-two percent of the high 

incidence households and 41% of the low incidence households reported experiencing symptoms 

related to heat or high temperatures in the prior summer. Of those that experienced heat-related 

symptoms, the majority of the high (82.5%) and low (76.8%) incidence households reported managing 

their symptoms in their homes. The rest of the respondents sought medical attention and 3.8% of the 

low and 5.1% of the high reported admission to the hospital for treatment. 

Additionally, there was an open ended question asking about the health problems the survey taker (or 

any of their household members) can get from exposure to heat. The responses to this question were 

categorized “correct” or “incorrect” based on known heat symptoms. The high incidence households 

were able to list at least one “correct” symptoms of heat illness 64% of the time, compared to low 

incidence households which were able 81% of the time. Common responses were dehydration, 

dizziness, headache, cramping, asthma, shortness of breath, sunburns (burns, and blisters), heat stroke, 

heat exhaustion and skin problems, such as skin cancer.  
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Coping Mechanisms (Table 6) 

Coping mechanisms for the heat season involve behaviors to remedy feeling too hot, such as the use of 

air conditioning. This section of the survey assessed what measures the surveyed households take, and if 

they experience any barriers to staying cool during the high summer temperatures. The majority of 

households in both high and low incidence areas never or rarely felt too hot inside their homes (92.2% 

and 89.7% respectively). Ninety-seven percent of high incidence households, and 95% of low incidence 

households reported using central air conditioning as their main source of cooling, followed by fans 

(73.6% and 72.1 % respectively),  and trees or plants ( 25.6% and 18.3% respectively).  

Of the households using central air conditioning, both high and low incidence households reported using 

their air conditioning in both the day and evening (85.5% and 89.0% respectively).  Additionally, 

approximately 72% indicated there is nothing that prevents them from using their air conditioning in 

both high and low incidence households; however, 24.0% of high incidence households and 21% of the 

low incidence households reported that cost of electricity was a barrier. When asked about utility 

assistance programs in the county available to assist with the cost of electricity, only 41.8% of the high 

incidence households and 47.8% of the low incidence households reported having knowledge of the 

existence of these programs. Of the households that reported awareness, only 24% of the high 

incidence and 15.5% of the low incidence households reported applying for the program. Approximately 
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one-third of the households in both high (30.0%) and low (28.2%) incidence areas reported experiencing 

barriers when applying for the utility assistance program.  
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 Neighborhood/Access to Resources (Table 7) 

Similar to coping mechanisms, this section of the survey assessed if individuals in the surveyed 

households leave their homes in order to avoid high temperatures. The questions inquire where these 

individuals go, how they travel there, and how long they stay.  

The majority of high incidence and low incidence households (71.5% and 79.5% respectively) reported 

not leaving their homes to go to a cool location when the weather was very hot. Of the households that 

did leave their homes (20.3% for high and 15.0% for low), common places visited were the mall, movie 

theater, and library. When asked about Heat Refuge Stations (Cooling Centers), household respondents 

in both high and low incidence areas (76.1% and 79.5% respectively) reported being unaware of them. 

Those that reported awareness of Cooling Centers (20.8% and 15.0% respectively) reported that they 

were not aware of their locations (17.9% and 17.8%) and that they had never used one (16.5% and 

17.8%, respectively). 

Lastly, the survey respondents were given the opportunity to discuss anything else related to heat. In 

general, high incidence households remarked on the high temperatures in Arizona, and the high cost of 

their electric bills in the summer months. Low incidence households mentioned wanting more education 

on heat and cooling centers.   
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Discussion 

 

These data represent the CASPER surveys conducted in areas of high and low incidence of heat related 

hospitalizations within Maricopa County. The results of this assessment provide important information 

regarding community risk perception, emergency preparedness, heat knowledge and vulnerability. They 

also highlight successes and areas of improvement for Maricopa County services and resources.   

 

Risk perception and preparedness  

 

Survey results indicated that households in both high and low incidence communities perceive extreme 

heat, power outages and dust storms as the top three emergencies. Interestingly, epidemics/pandemics 

were not perceived as likely to impact households, despite the relatively recent influenza pandemic in 

2009, the annual flu epidemic and frequent infectious disease outbreaks in the county publicized by the 

media.  

 

When an emergency does occur, close to half of the high incidence households and one-third of the low 

incidence households reported needing a provided shelter for evacuation. Based on these results, 

Maricopa County plans should reflect strategies to accommodate all residents that anticipate needing a 

shelter, as well as educate residents on how to prepare to shelter in place for up to 72 hours. 

Approximately one-third of the respondents reported having some type of disability and over half of the 

households reported owning pets that they would take with them during an evacuation. According to 

the Robert T. Stafford Disaster Relief and Emergency Assistance Act, Public Law 93-288 and the Post-

Katrina Emergency Management Reform Act, Public Law 109-295, shelters need to be able to 

accommodate persons with access and functional needs and this Maricopa County specific information 

will assist with assuring that the number and type of access and functional needs are accommodated. 

Shelter accommodation for evacuees with pets is critical, which was a valuable lesson learned during 

Hurricane Katrina when many residents refused to evacuate without their pets (Hurricane Katrina: 

Perception of the Affected, Fritz Institute, 2006).  

 

The majority of households in both areas reported having a personal vehicle as the main source of 

transportation, however, if most individuals plan to evacuate with personal vehicles, it will be critical to 

consider the volume of vehicles when managing traffic and roadways in a disaster. The results also 

indicate that majority of Maricopa households use television, radio and internet as their main source of 

information regarding disasters or emergencies. Messaging should be further tailored to be delivered 

through these sources, however since all of these media require electricity, education of the public 

regarding a back-up plan to receive public messaging during a prolonged power outage such as a hand-

crank radio is critical.   

 

Heat knowledge and vulnerability  

 

The survey results highlight several opportunities to decrease the vulnerability of Maricopa County 

residents to heat-related morbidity and mortality. During the summer of 2014, despite the issuance of 
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three excessive heat warnings, approximately one in four household respondents from both high and 

low incidence areas, do not recall hearing about any of these warnings. From those who did hear about 

the excessive heat warnings, the most popular sources were television, radio, text message and 

internet. Further focus should be placed on these sources for heat relating messaging; however, more 

information is needed to determine the best strategies to reach the remaining 25% of households.  

 

The results of this investigation identified some knowledge gaps among Maricopa County residents 

regarding the symptoms associated with heat-related illness, which highlights the need for increased 

education and messaging.  Messaging should also include specific information on when to seek medical 

attention for heat-related symptoms in order to decrease potential morbidity and mortality.  

The majority of the households for both low and high incidence areas reported using air conditioning, 

day and night to cool their home without any barriers. However, approximately 10% of households 

reported feeling hot inside their homes always or most of the time. With 37% of heat-associated deaths 

occurring indoors over the last eight years, it is important to connect households that fall in this 

category with resources to assist with adequate cooling of their homes, including but not limited to 

utility assistance programs. A quarter of Maricopa households, in low and high incidence areas, reported 

that cost of electricity was a barrier to using air conditioning and properly cooling their homes; however, 

less than half of these households are aware of utility assistance programs. Of those who were aware, 

only 1 in 5 have ever applied for assistance.  These results suggest a need for more education about the 

existence of these programs and exploring potential barriers to accessing them. 

 

Another resource available to Maricopa County residents is Refuge Stations (Cooling Centers). These are 

air-conditioned locations available to the public throughout the county, where residents can seek refuge 

from the high temperatures and access water and other resources. CASPER results suggest that less than 

20% of both high and low incidence households were aware that this resource is available to them.  

Although 20% of high and 15% of low incidence households reported leaving their home to go to an air 

conditioned place during the summer, none listed the Cooling Centers as a destination to get out of the 

heat. These results are consistent with the results of a prior Maricopa County evaluation of its cooling 

centers in the summer of 2014. This evaluation also suggested that the majority of Maricopa County 

residents were unaware of the existence of cooling centers. The results of both investigations highlight 

the need to further educate Maricopa residents about programs and resources available in the 

community to help prevent heat-related morbidity and assure they are easily accessible to those who 

need them.  

Limitations and Challenges 

Maricopa County covers 9,224 sq. miles and is the fourth most populous county in the country. Due to 

the large geographical expanse of the county and conducting two CASPER’s simultaneously, MCDPH 

faced several logistical challenges.  First, a large number of volunteers were needed to implement the 

survey, and were recruited from various agencies. This recruitment strategy would have been more 

successful if the process had started earlier, allowing more time to train, prepare and ensure 

attendance.  Some volunteers were not able to attend trainings, or were unable to administer the 
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survey on all three days. This made it challenging to achieve the required number of interviews in the 

given timeframe and may have added to the variability of interviews, although the same process was 

followed for all households. Additionally, field staff had different partners each day requiring them to 

adjust to different dynamics. Field staff also walked door-to-door administering the survey during the 

day’s peak temperatures. Although precautions were taken to alleviate heat-related illness, the CASPER 

design requires prolonged outdoor exposures, which is challenging in the summer months in Arizona. 

This will be an important factor to consider if CASPER implementation and field work is going to be 

conducted in an emergency or non-emergency setting during the heat season in Arizona.  The process 

may require more time and volunteers to allow for shorter shifts and minimize risk to participants. 

Another challenge encountered by surveyors was gated communities. The fact that field staff were 

unable to gain entry to these communities, which are typically associated with higher socioeconomic 

status, may have resulted in a less representative sample for the assessment. MCDPH had contacted the 

communities in advance to gain access; however, some communities denied access to their households. 

Additionally, some communities had many transient residents, which were not able to participate in the 

survey. This also resulted in sampling challenges and low response rates for the first two days of the 

survey. Consequently, an additional day was added to meet our response goals.  

Survey design also presented some limitations. A paper survey, as opposed to an electronic survey, was 

administered which led to increased surveyor error, especially for questions that required skip patterns. 

Correcting these errors required additional data management and quality checks. Lastly, there were 

some limitations to data reliability associated with self-reports and recall bias, particularly for questions 

regarding heat in the 2014 season. Further, the possibility of underreporting exists for sensitive 

questions such as those regarding mental health and disability.  

Future Directions 

The results from these CASPER surveys highlight areas where community outreach and education are 

needed to ensure our population at risk of heat related morbidity is aware of existing services and 

resources available. MCDPH plans to further analyze these results by stratifying the questions based on 

demographic factors to identify specific target populations for outreach. Additionally, there appears to 

be knowledge gaps regarding the signs and symptoms of heat-related illness in all areas of the County.  

We plan to reinvigorate our educational efforts to the community to ensure that people can identify the 

early signs of heat illness, take the appropriate precautions to alleviate those symptoms and know what 

resources are available to them to adverse outcomes.  Proposed outreach targets include schools, 

student athletic associations, workers’ unions, outdoor clubs/groups, parks and recreation employees, 

and other at risk populations. 

Lastly, we will use the information gained from this investigation to inform planning for shelters and 

evacuation in emergencies, with a focus on access and functional needs and ensuring pets are included 

in the plans. 

 

 



 

Page 20 of 35 
Report completed 10/21/15 

Appendix A. Maricopa County CASPER cluster maps 

30 High Clusters  

 

30 Low Clusters  

 



 

Page 21 of 35 
Report completed 10/21/15 

Appendix B. Maricopa County CASPER tracking form 
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Appendix C. Maricopa County CASPER introduction and consent document: English 
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Appendix D. Maricopa County CASPER introduction and consent document: Spanish 
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Appendix E. Maricopa County CASPER leave-behind materials 
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Appendix F. Maricopa County CASPER service referral form 
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Appendix G. Maricopa County CASPER questionnaire: English 
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Appendix H. Maricopa County CASPER questionnaire: Spanish 
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