
 
Over the last 50 years (1960-2010), maximum daily 
temperatures in New Mexico increased.  State land 
weather station data analysis using time series models 
reveal that high temperatures increased 0.08° F each 
year during this period, for a total increase of 4° F. 
 
This trend of increasing temperature is likely to con-
tinue, based on projections of the future climate of 
New Mexico derived from global and regional climate 
models data with the assumption that global anthropo-
genic emissions of greenhouse gases will continue to 
increase1-4. Specifically, these climate models project 
the following substantial changes in New Mexico’s 
climate over the next fifty to one hundred years3, 5-7:   
a) average air temperature will become substantially 
warmer by 6-12°F (3.3-6.7°C),  b) there will be more 
episodes of extreme heat, heat waves and fewer epi-
sodes of extreme cold. 
 
As temperatures increase, the public health concern is 
heat-related illness8, 9.  Any individual, regardless of 
age, sex, or health status may develop heat-related ill-
ness if engaged in intense physical activity and/or ex-
posed to environmental heat, even in the dry environ-
mental conditions of New Mexico.  Physiologic 
mechanisms maintain core body temperature in the 
narrow optimum range around 37⁰ C (98.6⁰ F).9 The 
normal physiologic response to rising core body tem-
perature is to sweat and circulate blood closer to the 
skin’s surface to increase the cooling.  When heat ex-
posure exceeds the physiologic capacity to cool and 
the core body temperature continues to rise, a range of 
heat-related adverse health effects can result.   
Although some of these signs and symptoms, such as 
heat-related cramps, syncope, and edema are relatively 
minor and readily treatable, they should be used as 
warning signs to immediately remove the affected indi-
vidual from the exposure.  Other conditions such as 
heat exhaustion may progress to heat stroke, the most 
serious form of heat-related disease, which if untreated 

can result in death or permanent neurological impair-
ment. 
 
The New Mexico Environmental Public Health Track-
ing Network (NMEPHTN)  develops, monitors and 
analyzes indicators of heat stress to help document 
changes in morbidity and mortality over place and time 
due to heat, monitor vulnerable areas and New Mexico 
communities, and to inform and evaluate the results of 
local climate-adaptation strategies and perhaps, ex-
treme heat warning systems, once those become imple-
mented.  One of the heat stress morbidity indicators 
that is tracked are emergency department (ED) visits 
for heat stress.  This report provides results from a re-
gional analysis of ED visits for heat stress among resi-
dents who were seen at acute care non-federal hospital 
facilities during 2008-2010.  
 
Methods 
NMEPHTN defines heat stress as a constellation of 
explicit effects of hot weather on the body, including 
heat stroke and sunstroke (hyperthermia), heat syncope 
or collapse, heat exhaustion, heat cramps, heat fatigue, 
heat edema, and other unspecified clinical effects at-
tributed to excessive heat exposure.  Cases of heat 
stress are classified as any diagnosis included in the 
range of the International Classification of Diseases, 
9th edition, Clinical Modification (ICD-9-CM) 992.0-
992.9 or cause of injury code in the range E900.0 or 
E900.9.  However, cases with a code of E900.1 (man-
made source of heat) anywhere in the patient medical 
record are excluded. 
 
ED visit data for heat stress were collected for 2008-
2010 by the NMDOH's Epidemiology and Response 
Division (ERD) from individual non-federal licensed 
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facilities in the state in response to a letter requesting 
provision of the data annually.  In New Mexico, ED 
visit reporting to the ERD is required under 7.4.3.10 of 
the New Mexico Administrative Code (NMAC) for 
notifiable diseases or conditions, as of 04/30/2009.  
 
Three morbidity measures of ED visits as heat stress 
indicators are being tracked: the number, crude rate per 
100,000 population, and age-adjusted rate of visits for 
heat stress per 100,000 population. Population  
estimates were provided by the Bureau of Business and 
Economic Research at the University of New Mexico.  
Age-adjusted rates were calculated using the direct 
method for age-adjustment to the U.S. 2000 standard 
population.  Analysis of fewer than 25 cases used the 
indirect method of age adjustment. 
 
These measures were analyzed by New Mexico health 
regions, as defined in July 2012, to identify New  
Mexico geographic regions' vulnerabilities.  In order to 
link temperature to health outcomes, these geographic  
regions were also characterized by the daily estimates 
of maximum temperature for summer months (May-
September). 
 
Results 
Thirty-six acute care non-federal hospital facilities in 
New Mexico reported data to NMDOH for the years 
2008-2010.  During this period there were 526 heat-
stress ED visits among New Mexico residents.   
Overall, June and July were the months with the high-
est burden of heat stress visits.  By health region, the 
Southeast and Southwest had the highest rate of ED 
visits (Table, Figure).   There were low rates of ED 
visits across health regions from October through 
April. 
 

The 30-year (1971-2000) 95th percentile daily maxi-
mum temperature was highest for the Southeast and 
Southwest (105 ⁰ F and 103 ⁰ F, respectively).   The 
95th percentile daily maximum temperature for the 
Northwest and Metro was 98⁰ and for the Northeast 
was 99⁰ F. 
 
Analysis of the age-adjusted rates of ED visits for heat 
stress during the hottest months (i.e., May-September) 
suggests that New Mexico males may be more likely to 
be treated in EDs for heat stress than females.  This sex 
difference is statistically significant only among resi-
dents of the Southeastern Region as compared to other 
regions of New Mexico.  
 
Statistically significant differences between age groups 
do not occur between regions, but do occur within the 
Southeastern Region.  Middle age residents (15-44 and 
45-64 age groups) in the Southeast had a higher rate of 
ED heat stress during May-September 2008-2010 than 
those under age 15 in the same region, for example 
(Table).  
 
Discussion 
Analyses indicate that in New Mexico, the highest bur-
den of ED heat stress rates occurs:  a) at temperatures 
at or above the 30-year 95th percentile thresholds pre-
dominately in the months of June and July and b) espe-
cially, in the health regions with the highest maximum 
daily temperatures (Southeast and Southwest). While 
there is a statistically significant difference in the ED 
rates between males and females in the Southeast, it is 
not clear why this might occur in this region and not 
others.  There is no consistent pattern between heat 
stress and age group across regions. 
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Table. Crude Rate of Emergency Department Visits for Heat Stress per 100,000 Population by Age‐groups and 
New Mexico Health Region, May‐September 2008‐2010 

2012  
New Mexico 
Health Region 

Crude Rate per 100,000 population and 95% Confidence Intervals (LL‐UL)  

0‐14  15‐44  45‐64  65+ Total (All Ages)

Northwest  3.6 (0.7 ‐ 6.5)†     7.2 (4.0 ‐ 10.3)  6.0 (2.3 ‐ 9.8)†  5.6 (0.1‐ 11.0)†   5.9 (4.0 ‐ 7.7) 

Northeast  5.0 (1.6 – 8.6)†   9.3 (5.9 ‐ 12.7)  6.6 (3.6 – 9.6)  8.2 (3.4 ‐ 13.1)†   7.5 (5.7 – 9.4) 

Metro  5.0 (3.1 ‐ 8.2)  6.7 (5.2 ‐ 8.3) 4.8 (3.2 ‐6.4) 5.3 (2.8 ‐ 7.8)  5.7 (4.8 ‐ 6.6)

Southeast 
5.7 (2.4 ‐ 9.1)†   14.8 (10.6 ‐ 18.9) 

15.3 (10.0‐
20.6)  13.9 (7.1‐20.7)  12.8 (10.4 ‐ 15.2) 

Southwest  5.6 (2.6‐8.7)  11.0 (7.8‐14.1)  6.7 (3.6‐9.8)  14.3 (8.5‐20.1)  9.3 (7.5‐11.1) 

New Mexico  5.0 (3.8 ‐ 6.3)  9.0 (7.8 ‐ 10.2) 6.9 (5.6 ‐ 8.2) 8.9 (6.8 ‐10.9)  7.6 (6.9 – 8.3)
† This count or rate is statistically unstable (RSE >0.30), and may fluctuate widely across time periods due to random variation (chance). 



Because heat stroke, even if treated, can result in up to 
17% of heat stroke survivors suffering permanent neu-
rologic damage and death rates as high as 33%,8,10 

measures should be taken to prevent heat-related ill-
ness, especially among vulnerable populations11.  
These populations may include individuals with pre-
existing chronic diseases or conditions such as cardio-
vascular disease, diabetes, obesity, which make indi-
viduals more susceptible to the effects of heat than 
healthy individuals12.  
 
Medical providers should anticipate heat stress en-
counters at or above these thresholds, most likely dur-
ing the months of May-September.  Should tempera-
ture trends continue, there is likely to be an increase in 
ED visits. 
 
There are a number of caveats to this analysis.  First, 
due to incomplete e-coding, there may be an underesti-
mation of ED visits due to heat stress.  Second, data 
were submitted by individual hospital EDs which have 
varied systems, databases, and capacities to extract 
data and file formats that are produced. 
 
Recommendations 
Given the results of these analyses, residents of the 
Southeast and Southwest regions of the state may not 
be fully aware of the high risk of heat stress, especially 
in June and July; therefore, increased education and 
outreach efforts are warranted among residents of 
those communities.  Additionally, adaptation strategies 
(such as cooling centers) and extreme heat warning 
systems sensitive to regional characteristics (e.g. wind 
and humidity) may need to be developed and imple-
mented to prevent morbidity.  Finally, the NMDOH 
should continue to explore the variables, that when 
combined, are more predictive of heat events than tem-
perature alone.  These variables may include wind, hu-
midity, and local geography (streams, lakes, etc.).   
 
References 
1. National Assessment Synthesis Team (NAST). Climate Change 

Impacts on the United States. The potential consequences of 
climate change variability and change. Report for the U.S. 
Global Change Research Program. Cambridge University 
Press, 2001. 

2. Stainforth, DA, T Aina, C Christensen, M Collins, N Faull et 
al. (2005) Uncertainty in predictions of the climate response to 
rising levels of greenhouse gases. Nature 433:403-406.  

3. Diffenbaugh, NS, JS Pal, RJ Trapp, and F Giorgi (2005) Fine-
scale processes regulate the response of extreme events to  

 

 global climate change. Proceedings of the National Academy 
of Sciences 102 (44):15774-15778 

4. Smith, S.J., A.M. Thomson, N. Rosenberg, R.S. Izaurralde, 
R.A. Brown, and T.M.L. Wigley (2005) Climate change im-
pacts for the conterminous USA: an integrated assessment. 
Climatic Change 69:7-25 

5. Gutzler, DS (2005) Climate change: what’s in store for New 
Mexico, presentation at New Mexico Climate Change Advi-
sory Group meeting, October 19, 2005 (URL: 
www.nmclimatechange.us/ewebeditpro/items/O117F7187). 

6. Overpeck, J (2005) Climate change: What’s ahead for the 
southwest?, presentation at New Mexico Climate Change Ad-
visory Group meeting, July 27, 2005 (URL: 
www.nmclimatechange.us/ewebeditpro/items/O117F6670). 

7. Meehl, GA and Tebaldi C (2004). More intense, more frequent, 
and longer lasting heat waves in the 21st century. Science, 
305, 994-997 

8. Confalonieri U, Menne B, Akhtar R, Ebi KL, Hauengue M, 
Kovats RS, et.al., 2007. Human Health In: Canziani OF, Palu-
tikof JP, van der Linden PJ, Hanson CE editors. Climate 
Change 2007: Impacts, Adaptation and Vulnerability Contri-
bution of Working Group II to: Fourth Assessment Report of 
the Intergovernmental Panel on Climate Change. New York: 
Cambridge University Press, pp.391-431. 

9.   Luber G., and McGeehin M. (2008). Climate change and ex-
treme heat events.  American Journal of Preventative Medi-
cine, 35(5):429-435 

10. Heat-related Deaths - United States, 1999-2003. MMWR 
2006; 55 (29): 796-788 

11. Reid CE, Mann JK, Alfasso R, English PB, King GC, Lincoln 
RA, Margolis HG, Rubado DJ, Sabato JE, West NL, Woods 
B, Navarro KM, Balmes JR. (2012). Evaluation of a heat 
vulnerability index on abnormally hot days: an environmental 
public health tracking study.  Environmental Health Perspec-
tives, 120(5):715-720 

12. Heat-related Deaths - Los Angeles County, 1999-2000, and 
United States 1979-1998. MMWR 2001; 50 929):623-626 

 
This publication was supported by Cooperative Agree-
ment Number 5U38EH000949 from the Centers for 
Disease Control and Prevention (CDC).  Its contents 
are solely the responsibility of the authors and do not 
necessarily represent the official views of the CDC.  

Volume 2012, Number 12■ 3      

http://www.ncbi.nlm.nih.gov/pubmed?term=Reid%20CE%5BAuthor%5D&cauthor=true&cauthor_uid=22538066�
http://www.ncbi.nlm.nih.gov/pubmed?term=Mann%20JK%5BAuthor%5D&cauthor=true&cauthor_uid=22538066�
http://www.ncbi.nlm.nih.gov/pubmed?term=Alfasso%20R%5BAuthor%5D&cauthor=true&cauthor_uid=22538066�
http://www.ncbi.nlm.nih.gov/pubmed?term=English%20PB%5BAuthor%5D&cauthor=true&cauthor_uid=22538066�
http://www.ncbi.nlm.nih.gov/pubmed?term=King%20GC%5BAuthor%5D&cauthor=true&cauthor_uid=22538066�
http://www.ncbi.nlm.nih.gov/pubmed?term=Lincoln%20RA%5BAuthor%5D&cauthor=true&cauthor_uid=22538066�
http://www.ncbi.nlm.nih.gov/pubmed?term=Lincoln%20RA%5BAuthor%5D&cauthor=true&cauthor_uid=22538066�
http://www.ncbi.nlm.nih.gov/pubmed?term=Lincoln%20RA%5BAuthor%5D&cauthor=true&cauthor_uid=22538066�
http://www.ncbi.nlm.nih.gov/pubmed?term=Lincoln%20RA%5BAuthor%5D&cauthor=true&cauthor_uid=22538066�
http://www.ncbi.nlm.nih.gov/pubmed?term=Margolis%20HG%5BAuthor%5D&cauthor=true&cauthor_uid=22538066�
http://www.ncbi.nlm.nih.gov/pubmed?term=Rubado%20DJ%5BAuthor%5D&cauthor=true&cauthor_uid=22538066�
http://www.ncbi.nlm.nih.gov/pubmed?term=Sabato%20JE%5BAuthor%5D&cauthor=true&cauthor_uid=22538066�
http://www.ncbi.nlm.nih.gov/pubmed?term=West%20NL%5BAuthor%5D&cauthor=true&cauthor_uid=22538066�
http://www.ncbi.nlm.nih.gov/pubmed?term=Woods%20B%5BAuthor%5D&cauthor=true&cauthor_uid=22538066�
http://www.ncbi.nlm.nih.gov/pubmed?term=Woods%20B%5BAuthor%5D&cauthor=true&cauthor_uid=22538066�
http://www.ncbi.nlm.nih.gov/pubmed?term=Woods%20B%5BAuthor%5D&cauthor=true&cauthor_uid=22538066�
http://www.ncbi.nlm.nih.gov/pubmed?term=Woods%20B%5BAuthor%5D&cauthor=true&cauthor_uid=22538066�
http://www.ncbi.nlm.nih.gov/pubmed?term=Navarro%20KM%5BAuthor%5D&cauthor=true&cauthor_uid=22538066�
http://www.ncbi.nlm.nih.gov/pubmed?term=Balmes%20JR%5BAuthor%5D&cauthor=true&cauthor_uid=22538066�


 
Presorted  
Standard  

US Postage 
PAID # 390 

Santa Fe, NM 

 

 

The New Mexico Epidemiology Report 

 

Michael G. Landen, M.D., M.P.H.   

State Epidemiologist & Editor 

 

The New Mexico Epidemiology Report  

(ISSN No. 87504642) is published monthly  

by  the  

Epidemiology and Response Division  

New Mexico Department of Health 

1190 St. Francis Dr.  

P.O. Box 26110, Santa Fe, NM 87502 

 
24-Hour Emergency Number:  

(505) 827-0006 
www.health.state.nm.us 

Figure.  Daily Maximum Surface Temperatures and Monthly Age-Adjusted (AA) Heat Stress Emergency  
Department Visit Rates per 100,000 Population for Southern New Mexico Health Regions, 2008-2010 


