
Public health responses are not purely technical 
undertakings; these responses happen within 

and are affected by their social and economic con-
texts. Whether or not these efforts succeed depends 
on public acceptance and response and on fi nan-
cial viability (1). To fully assess which vectorborne 
disease control methods will be sustainable and ef-
fective, public health practitioners and researchers 
must understand public perceptions and acceptance 
of different approaches.

Vector control is a particularly salient public 
health topic in Texas. The state had one of the high-
est rates of West Nile virus (WNV) in 2002–2019 (2); 
Texas and Florida are the 2 US states with periodic 
local transmission of Aedes spp. mosquito–borne 
viruses such as dengue virus (DENV), Zika virus 
(ZIKV), and chikungunya virus (CHIKV) (3). Al-
though Texas shares a border with Mexico, which 
has had outbreaks of these 3 viruses, and despite 

the substantial impact of mosquitoborne disease on 
public health across the state, very few of its cities 
or counties have organized vector control programs. 
Those that do focus primarily on nuisance mosqui-
toes, and disease-carrying mosquitoes are usually 
targeted in response to cases rather than preventive-
ly (4). State law requires a petition and a vote to cre-
ate a new mosquito control district, but establishing 
such districts requires raising taxes, which is rarely 
popular among the Texas electorate (5).

The objective of this study was to determine 
public attitudes toward and willingness to pay for 
mosquito control in  Harris, Tarrant, and Hidalgo 
Counties, regions with varying risk for mosqui-
toborne pathogens, socioeconomic conditions, 
and current mosquito control practices (Appen-
dix 1 Figure 1, https://wwwnc.cdc.gov/EID/
article/28/2/21-0501-App1.pdf). Participants 
provided written consent to take the survey. The 
Colorado Multiple Institutional Review Board 
(COMIRB) approved the study on March 2, 2018 
(protocol no. 18-0348), and the Texas A&M Univer-
sity Institutional Review Board approved the study 
on July 2, 2018, after determining the proposed ac-
tivity was not research involving human subjects 
(protocol no. 2018-0774). 

The Study
We conducted a public survey (Appendix 2, 
https://wwwnc.cdc.gov/EID/article/28/2/21-
0501-App2.pdf) to answer 2 research questions: 1) 
How much are residents willing to pay for increased 
mosquito control, and how does willingness to pay 
vary across counties and with individual character-
istics?; 2) To what extent do residents support or op-
pose different methods for controlling mosquitoes, 
and how does level of support vary across counties 
and with individual characteristics?
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Mosquito control is essential to reduce vectorborne 
disease risk. We surveyed residents in Harris, Tarrant, 
and Hidalgo Counties, Texas, USA, to estimate will-
ingness-to-pay for mosquito control and acceptance 
of control methods. Results show an unmet demand 
for expanded mosquito control that could be funded 
through local taxes or fees.
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To measure willingness to pay, we used a triple-
bounded dichotomous choice contingent valuation 
question design (6). We presented participants with 
background information about current mosquito 
control methods in their county, including the annu-
al budget per person. We then asked whether they 
would support a proposal to expand mosquito con-
trol efforts in their county at different annual fees; 
their answers enabled us to estimate a WTP range 
for each respondent.

We then presented participants with fact sheets 
on 6 mosquito control methods: adulticides, lar-
vicides, traps, and mass releases of genetically 
modified mosquitoes, sterile male mosquitoes, or 
mosquitoes artificially infected with Wolbachia bac-
teria. After viewing information about the control 
methods, participants were asked to indicate their 
level of support or opposition to the use of each 
method as part of an expanded mosquito control 
program in their area; responses were strongly  
oppose, oppose, neutral/no opinion, support, 
strongly support.

In total, 1,831 Texas residents participated in this 
survey: 610 from Harris County, 609 from Tarrant 
County, and 612 from Hidalgo County (Appendix 
1 Table 1). Participants were willing to pay $53.15 
(95% CI $50.09–$56.21) per year on average to ex-
pand mosquito control in their area. Harris County 
residents expressed the highest WTP values at an av-
erage of $56.74 (95% CI $50.91–$62.57), followed by 

Hidalgo County residents at $51.87 (95% CI $46.60–
$57.14) and Tarrant County residents at $51.74  
(95% CI $46.72–$56.76). Differences in WTP values 
across counties were not statistically significant 
(χ2 = 1.22; p = 0.54).

Women were willing to pay $9 less for vector con-
trol than men (Figure 1). Persons with graduate de-
grees were willing to pay $25 more than those with a 
high school or lower education level, and participants 
were willing to pay more with increasing income 
(controlling for education). Participants who identi-
fied as politically liberal were willing to pay about 
$12 more than those who identified as moderate. On 
average, persons who reported knowing someone 
who had had WNV, DENV, or ZIKV were willing to 
pay $21 more than those who did not, and persons 
who noticed many mosquitoes outdoors at the time 
of the survey were willing to pay $12 more than those 
who did not (Figure 1).

Levels of support for the 6 different control 
methods were similar across counties (Figure 2). Le-
thal traps were the most favorable mosquito control 
method. Releasing genetically modified (GM) mos-
quitoes was the least favorable approach, although 
most participants still supported it. Support for dif-
ferent control methods varied with individual char-
acteristics (Appendix 1 Figure 2). Women were less 
supportive of the 3 modified mosquito control meth-
ods (GM mosquitoes, sterile males, and Wolbachia in-
fected) than men. Compared with White respondents, 
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Figure 1. Interval censored 
regression results showing 
variation in public willingness 
to pay for vector control 
as a function of individual 
characteristics and county, 
Harris, Tarrant, and Hidalgo 
Counties, Texas, USA. Dots 
represent point estimates 
and	bars	95%	CIs.	Red	line	
represents the reference 
category (e.g., male sex, non-
Hispanic White race/ethnicity, 
respondents <30 years of 
age, respondents without 
children)	(Appendix	1	Table	1,	
https://wwwnc.cdc.gov/EID/
article/28/2/21-0501-App1.pdf).	
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Black respondents were less supportive of the sterile-
male method. Respondents >30 years of age tended 
to be more supportive of several control methods 
than younger respondents. Higher education was 
somewhat predictive of support for adulticides, lar-
vicides, and the sterile male method; respondents in 
the highest income group were more supportive of 
traps, adulticides, and larvicides. Respondents who 
identified as politically conservative were more sup-
portive of adulticides compared with the politically 
moderate, whereas liberal respondents were some-
what more supportive of GM mosquitoes. Support 
for adulticides and the Wolbachia and GM approaches 
was also higher among respondents who knew some-
one who had had WNV, DENV, or ZIKV; respondents 
who reported noticing many mosquitoes outdoors 
were more supportive of adulticides and larvicides. 
Compared with Harris County respondents, Tarrant 
County participants were more supportive of traps 
and less supportive of adulticides.

When asked an open-ended question about 
why they supported or opposed different control 
methods, many participants said they were in fa-
vor of anything that would eliminate mosquitoes, 
to get rid of the nuisance or protect their families 
and communities from disease. Others emphasized 
that they would prefer a control method that was 
proven safe for humans and other animals. Where-
as some expressed skepticism about the safety of 
GM mosquito options, others simply did not want 
more mosquitoes released in their area. “Oppose 
anything with genetically modified anything,” 
wrote one participant. “That’s how Jurassic Park  

began.” In contrast, a participant who was in favor 
of the GM methods responded, “… I love the idea 
of using mosquitoes to fight mosquitoes.”

Conclusions
Measuring public demand and support for mos-
quito control is crucial to successful vectorborne 
disease prevention strategy. Our results show a de-
mand for expanded mosquito control that could be 
met through programs funded with local taxes or 
fees. Follow-up work should assess the feasibility 
of establishing such programs, examining policies 
that could enable or prevent local programs from 
emerging. Community engagement can promote 
mutual understanding and guide sustainable pub-
lic health strategies to address the threat of vector-
borne disease.
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Figure 2. Average (mean) level 
of public support for mosquito 
control methods by county, 
Harris, Tarrant, and Hidalgo 
Counties, Texas, USA. Level 
1, strongly oppose; 2, oppose; 
3,	neutral;	4,	support;	5,	strongly	
support. Kruskal-Wallis test  
used	for	differences	in	level	of	
support across counties. GM, 
genetic	modification.



DISPATCHES

About the Author
Dr. Dickinson is an assistant professor of environmental 
and occupational health in the Colorado School of  
Public Health. Her research focuses on risk perceptions 
and responses; policy impacts on environmental, health, 
and social outcomes; and environmental justice issues.

References
  1. Spiegel J, Bennett S, Hattersley L, Hayden MH,  

Kittayapong P, Nalim S, et al. Barriers and bridges to  
prevention and control of dengue: the need for a social– 
ecological approach. EcoHealth. 2005;2:273–90.  
https://doi.org/10.1007/s10393-005-8388-x

  2. Centers for Disease Control. Final cumulative maps and data 
for 1999–2019. 2020 [cited 2021 January 14]. https://www.
cdc.gov/westnile/statsmaps/cumMapsData.html

  3. Martin E, Medeiros MCI, Carbajal E, Valdez E, Juarez JG, 
Garcia-Luna S, et al. Surveillance of Aedes aegypti indoors  
and outdoors using Autocidal Gravid Ovitraps in South 

Texas during local transmission of Zika virus, 2016 to 2018. 
Acta Trop. 2019;192:129–37. https://doi.org/10.1016/ 
j.actatropica.2019.02.006

  4. Ward HM, Qualls WA. Integrating vector and nuisance 
mosquito control for severe weather response. J Am Mosq 
Control Assoc. 2020;36(2s):41–8. https://doi.org/10.2987/ 
19-6879.1

  5. State of Texas. State of Texas health and safety code, title 5: 
sanitation and environmental quality, subtitle A: sanitation. 
Sec 344. 1989 [cited 2021 Dec 27]. https://statutes.capitol.
texas.gov/Docs/HS/htm/HS.344.htm

  6. Langford IH, Bateman IJ, Langford HD. A multilevel  
modelling approach to triple-bounded dichotomous choice 
contingent valuation. Environ Resource Econ. 1996;7:197–
211.  https://doi.org/10.1007/BF00782145 

Address for correspondence: Katherine Dickinson, Colorado 
School of Public Health—Environmental and Occupational 
Health, 13001 E 17th Pl, Aurora, CO 80045, USA; email:  
katherine.dickinson@cuanschutz.edu

428 Emerging Infectious Diseases • www.cdc.gov/eid • Vol. 28, No. 2, February 2022

®

To revisit the June 2021 issue, go to:
https://wwwnc.cdc.gov/eid/articles/issue/27/6/table-of-contents

•   Reflections on 40 Years of AIDS   

•   Pertactin-Deficient Bordetella  
pertussis, Vaccine-Driven 
Evolution, and Reemergence of 
Pertussis   

•   Rocky Mountain Spotted Fever 
in a Large Metropolitan Center, 
Mexico–United States Border, 
2009–2019   

•   Neurologic Disease after Yellow  
Fever Vaccination, São Paulo,  
Brazil, 2017–2018

•   Macrolide-Resistant Mycoplasma 
pneumoniae Infections in 
Children, Ohio, USA 

•   Seroprevalence of Severe 
Acute Respiratory Syndrome 
Coronavirus 2 IgG in Juba, South 
Sudan, 2020   

•   HIV Infection as Risk Factor 
for Death among Hospitalized 
Persons with Candidemia, South 
Africa, 2012–2017

Molecular Epidemiology and  
Evolutionary Trajectory of Emerging 
Echovirus 30, Europe 

•   Twenty-Year Public Health Impact 
of 7- and 13-Valent Pneumococcal 
Conjugate Vaccines in US 
Children   

•   Precision Tracing of Household 
Dengue Spread Using Inter- and 
Intra-Host Viral Variation Data, 
Kamphaeng Phet, Thailand   

•   Association between Birth 
Region and Time to Tuberculosis 
Diagnosis among Non–US-Born 
Persons in the United States

•   Case–Control Study of Risk  
Factors for Acquired Hepatitis E 
Virus Infections in Blood Donors, 
United Kingdom, 2018–2019 

•   Increased Incidence of 
Antimicrobial-Resistant 
Nontyphoidal Salmonella 
Infections, United States,  
2004–2016

•   Rapid Detection of SARS-CoV-2 
Variants of Concern, Including 
B.1.1.28/P.1, British Columbia, 
Canada 

•   Epidemiologic Evidence for 
Airborne Transmission of  
SARS-CoV-2 during Church 
Singing, Australia, 2020   

•   Ebola Virus IgG Seroprevalence in 
Southern Mali 

•   Trends in Viral Respiratory  
Infections During COVID-19  
Pandemic, South Korea  

•   Serotype-Switch Variant of  
Multidrug-Resistant Streptococcus 
pneumoniae Sequence Type 271 

•   Reemergence of Scabies Driven 
by Adolescents and Young Adults,  
Germany, 2009–2018

•   Role of Anopheles stephensi  
Mosquitoes in Malaria Outbreak, 
Djibouti, 2019  

•   Leishmaniases in the European 
Union and Neighboring Countries

June 2021
40 Years of Aids


