
Research Articles

Public Health Reports / March–April 2015 / Volume 130  153

Adding Industry and Occupation  
Questions to the Behavioral Risk Factor 
Surveillance System: New Opportunities  
in Public Health Surveillance

Meredith Towle, MPHa 
Rickey Tolliver, MPHa

Alison Grace Bui, MPHa

Amy Warner, MPHa

Mike Van Dyke, PhD, CIHa

aColorado Department of Public Health and Environment, Environmental Epidemiology, Occupational Health and Toxicology Branch, 
Denver, CO

Address correspondence to: Meredith Towle, MPH, Colorado Department of Public Health and Environment, Environmental 
Epidemiology Occupational Health and Toxicology Branch, 4300 Cherry Creek Dr., A-3, Denver, CO 80246; tel. 303-691-4938;  
fax 303-782-0904; e-mail <meredith.towle@state.co.us>. 

©2015 Association of Schools and Programs of Public Health

ABSTRACT

Objectives. Industry and occupation variables are overlooked in many public 
health surveillance efforts, yet they are useful for describing the burden and 
distribution of various public health diseases, behaviors, and conditions. This 
study is the first ever analysis of the Colorado Behavioral Risk Factor Surveil-
lance System (BRFSS) to describe chronic conditions and risk behaviors by 
occupation. It is intended to provide a new perspective on this existing data 
source and demonstrate the value of occupation as a core demographic vari-
able for public health research, policy, and practice.

Methods. Two standardized employment questions were included in the 2012 
Colorado BRFSS survey and administered to eligible survey respondents who 
were employed, self-employed, or out of work for less than one year. Occupa-
tion data were coded using the National Institute for Occupational Safety and 
Health (NIOSH) Industry and Occupation Computerized Coding System. We 
analyzed health behaviors and conditions by major occupation groups. We 
calculated prevalence estimates and 95% confidence intervals (CIs). 

Results. The prevalence of chronic conditions, health statuses, and risk behav-
iors (e.g., smoking and seatbelt use) varied significantly by occupation. For 
example, compared with all workers (93.6%, 95% CI 92.7, 94.5), significantly 
fewer workers in farming, forestry, fishing and construction, extraction jobs 
(87.0%, 95% CI 82.0, 92.0) reported always or nearly always wearing a seatbelt 
while driving. Additionally, significantly more office and administrative support 
workers (27.5%, 95% CI 22.5, 32.4) compared with all workers (20.6%, 95% CI 
19.3, 22.0) were obese. Further observation and research is needed to under-
stand the effects of occupation on health outcomes and behaviors. 

Conclusion. There are no other Colorado state-level datasets that link health 
behaviors and chronic conditions with occupation. This study shows that the 
prevalence of chronic conditions and risk behaviors varies substantially by occu-
pation. Other states conducting the BRFSS may choose to adopt the NIOSH 
industry and occupation module and add other questions to further investigate 
health issues by occupation.
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Civilian workers in the U.S. spend up to 50% of their 
waking lives at work or commuting, yet industry and 
occupation variables are overlooked in many public 
health surveillance systems.1–4 This oversight not only 
poses a challenge for surveillance of work-related injury 
and illness, but also reduces the ability to examine 
associations between work and chronic conditions, 
as well as health behaviors and infectious diseases. 

Recent state efforts to include industry and occupa-
tion questions in the Centers for Disease Control and 
Prevention (CDC) Behavioral Risk Factor Surveillance 
System (BRFSS) survey have provided data needed to 
profile the health status of the workforce and describe 
specific risk factors and health conditions by industrial 
sector and occupation groups.5–12 Surveillance efforts 
that include indicators of disease, injury, and occupa-
tion provide opportunities to more specifically describe 
relationships between work and numerous other factors 
including health status, chronic diseases, and health 
behaviors. These examinations can suggest targeted 
work-related populations and inform public health 
interventions and prevention efforts. 

The BRFSS is a random-digit-dial telephone survey 
of the U.S. adult population aged $18 years that is 
administered annually to households with landline 
and cellular telephones by state health departments 
in collaboration with CDC.13,14 The survey comprises 
three parts: core survey questions, optional modules, 
and state-added questions. It collects data on health-
risk behaviors, chronic diseases and conditions, access 
to health care, and use of preventive health services 
and practices. Since its inception in the 1980s, the 
only question about employment asked of all survey 
respondents nationwide has been regarding employ-
ment status (e.g., employed, student, or retired). The 
National Institute for Occupational Safety and Health 
(NIOSH) recently standardized two questions for the 
BRFSS that collect information about respondents’ cur-
rent or most recent job. The Occupational Health and 
Safety Surveillance Program at the Colorado Depart-
ment of Public Health and Environment sponsored 
inclusion of these two NIOSH-standard questions as 
a state-added question on the 2012 Colorado BRFSS. 
This article summarizes key findings from these new 
BRFSS data and demonstrates that the prevalence of 
health statuses, health behaviors, and chronic condi-
tions varies by occupation.

METHODS

All Colorado 2012 BRFSS respondents who indicated 
that their current employment status was employed 
for wages, self-employed, or out of work for less than 

one year were asked two additional questions: (1) 
What kind of business or industry do you work in? and 
(2) What is your job title? Verbatim responses were 
documented during the interview and later coded by 
trained NIOSH staff to the 2000 Census Industry and 
Occupation classification schemes using the NIOSH 
Industry and Occupation Computerized Coding System 
and supplemental manual.15 The Census classifica-
tion schemes were developed using the structures of 
the North American Industry Classification System 
and the Standard Occupation Classification system. 
These coding systems are federally recognized as the 
gold standard for classifying industry and occupation 
data into categories and groups suitable for statistical 
analysis and comparison.16,17 For our analysis, we cre-
ated 10 broad occupation groups based on the 2000 
Census occupation codes and following an approach 
commonly used in public health research and surveil-
lance.18–20 Two occupation groups (farming, forestry, 
fishing and construction, extraction) were combined 
for analysis due to small sample size in each category 
(Figure 1).

This analysis was broad in scope, spanning all occu-
pations and covering a variety of public health topics. 
We limited our analysis to the select BRFSS core survey 
questions, which remain consistent from year to year 
and are the same across states. We conducted occupa-
tion grouping and summary analyses using Microsoft® 
Excel® and SAS® version 9.3.21 The BRFSS data were 
weighted using a statistical process known as iterative 
proportional fitting (also known as “raking” weight-
ing).22 We calculated prevalence estimates and 95% 
confidence intervals (CIs) by select occupation groups. 
In this article, any difference noted as statistically dif-
ferent or significant indicated that the 95% CIs for 
weighted percentages did not overlap. 

RESULTS

Demographics
The response rate for the Colorado BRFSS was 65.9%. 
Of the 12,191 total respondents, 6,933 (56.9%) indi-
cated they were employed or out of work for less than 
one year. This study population was predominantly 
male (55.6%, 95% CI 54.1, 57.1) and non-Hispanic 
white (72.7%, 95% CI 71.2, 74.2). About 68.2% of work-
ers in the study had at least some college education, 
and most (67.5%) were aged 25–54 years (Table 1).

Health behaviors associated with occupational risks
Overall, 93.6% (95% CI 92.7, 94.5) of all workers 
reported always or nearly always wearing a seatbelt. 
However, the prevalence of seatbelt use was  significantly 
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prevalence of current smoking was significantly higher 
among service (27.2%, 95% CI 23.3, 31.1), transpor-
tation and material moving (29.9%, 95% CI 22.6, 
37.2), and production (32.7%, 95% CI 23.5, 41.9) 
occupations. Significantly fewer workers in professional 
occupations (8.2%, 95% CI 6.4, 9.9) and management, 
business, and financial occupations (14.9%, 95% CI 
12.4, 17.4) reported being current smokers (Figure 3B).

Health status of Colorado’s workforce
About 10.5% (95% CI 9.4, 11.6) of all workers reported 
their general health as fair or poor. This prevalence was 
significantly higher among workers in farming, forestry, 
fishing and construction, extraction (22.0%, 95% CI 
15.5, 28.5), and service (15.6%, 95% CI 12.5, 18.7) 
professions. Workers in farming, forestry, fishing and 
construction, extraction (45.3%, 95% CI 38.4, 52.2); 
service (66.7%, 95% CI 62.5, 70.8); and transportation 
and material moving (70.9%, 95% CI 63.6, 78.2) were 
also less likely to have health insurance compared with 
all workers (80.5%, 95% CI 79.1, 82.0). The prevalence 
of obesity also varied significantly by occupation; 27.5% 
(95% CI 22.5, 32.4) of workers in office and administra-
tive support jobs were obese compared with only 20.6% 
(95% CI 19.3, 22.0) of workers overall. The prevalence 
of diabetes did not vary significantly by occupation, 
ranging from 3.6% to 8.3% (Table 2). 

Figure 1. Examples of occupations contained within 10 major census occupation groups used to analyze the 
Colorado Behavioral Risk Factor Surveillance System, 2012

Study-defined major occupation group (2000 
Census Occupation Codes) Example occupations

Management, business, and financial operations  
(001-095)

Chief executives; legislators; managers including construction, farm, food 
service, and sales; human resources specialists; and accountants

Professional and related occupations (100-354) Computer programmers; statisticians; engineers including agricultural, civil, 
and environmental; physicists; social workers; lawyers; teachers; actors; 
and physicians

Service occupations (360-465) Nurses, dental assistants, police officers, cooks, food servers, housekeepers, 
childcare workers, and travel guides

Sales and related (470-496) Cashiers, real estate brokers, and telemarketers 

Office and administrative support (500-593) Bill collectors, payroll clerks, customer service representatives, and mail carriers 
and sorters 

Farming, forestry, fishing (600-613) and construction, 
extraction (620-694)a

600-613: agricultural inspectors, animal breeders, and miscellaneous 
agricultural workers
620-694: carpenters, electricians, roofers, highway maintenance workers, mining 
workers, and roustabouts

Installation, repair, and maintenance (700-762) Electronics installers, automotive service technicians, industrial machine 
mechanics, and locksmiths

Production (770-896) Bakers, meat processing workers, machinists, dry cleaning workers, textile 
production workers, furniture makers, and jewelers

Transportation and material moving (900-975) Air traffic controllers, pilots, bus drivers, truck drivers, and crane operators

aThese two major occupation groups were combined for analysis due to small sample sizes.

lower among workers in farming, forestry, fishing and 
construction, extraction jobs (87.0%, 95% CI 82.0, 92.0) 
than among those in other occupations. In contrast, 
the prevalence of seatbelt use was significantly higher 
among professional occupations (97.7%, 95% CI 96.6, 
98.7) (Figure 2A). Additionally, while the prevalence 
of influenza vaccination among all workers was 36.0% 
(95% CI 34.5, 37.5), significantly fewer workers in farm-
ing, forestry, fishing and construction, extraction jobs 
(17.6%, 95% CI 12.6, 22.7); sales (24.6%, 95% CI 20.1, 
29.0); installation, repair, and maintenance (21.3%, 
95% CI 14.0, 28.6); and transportation and material 
moving (23.7%, 95% CI 17.1, 30.3) received a flu shot 
or nasal spray. The prevalence of flu vaccination was 
significantly higher in those working in professional 
occupations (47.5%, 95% CI 44.4, 50.6) (Figure 2B). 

Health behaviors associated with  
morbidity and mortality
Overall, 22.7% (95% CI 21.2, 24.1) of all workers 
reported binge drinking in the previous month. The 
prevalence of binge drinking was significantly higher 
among workers in farming, forestry, fishing and con-
struction, extraction jobs (32.2%, 95% CI 25.3, 39.1), 
but significantly lower among workers in professional 
occupations (17.5%, 95% CI 15.1, 19.9) (Figure 3A). 
Additionally, while about 18.8% (95% CI 17.5, 20.2) 
of all workers reported being current smokers, the 
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DISCUSSION 

BRFSS industry and occupation data can be useful 
in a variety of public health topic areas. This analysis 
previews the realm of possibilities to use these data for 
targeted health promotion, safety intervention, and 
wellness education and activities. 

Transportation events are widely known as a lead-
ing cause of fatal and nonfatal occupational injury.23,24 
Occupation data in the BRFSS provide an opportunity 
to further investigate this occupational hazard by docu-
menting workers’ use of seatbelts. Fewer workers in 
farming, forestry, fishing and construction, extraction 
jobs reported always or nearly always wearing a seatbelt 
while driving, and transportation and material moving 
workers reported a similarly low prevalence of seatbelt 
use. Documenting this lower prevalence of seatbelt 
use in certain occupations provides the impetus to 
develop education and intervention strategies tailored 
for these workers. 

Data in this study also show that influenza vaccina-
tion varies substantially by occupation. Respondents in 

the occupations of sales and related; farming, forestry, 
fishing and construction, extraction; installation, repair, 
and maintenance; and transportation and material 
moving reported a significantly lower prevalence of 
receiving a flu shot or nasal spray in the previous 12 
months compared with those in other occupations. 
Certain health-care workers are at higher risk for influ-
enza exposure and transmission. Colorado is one of 
several states with new legislation requiring influenza 
vaccination of employees in licensed health-care enti-
ties.25 In addition to serving as a source to monitor 
influenza vaccination rates among health-care workers, 
more detailed analysis of BRFSS occupation data can 
provide information about vaccination rates among 
other high-transmission-risk workers, such as childcare, 
food service, and emergency response workers. 

Substantial differences in smoking prevalence have 
been observed across occupation and industry in 
national survey data.26 With BRFSS occupation data in 
Colorado, the distribution of smoking prevalence and 
other health behaviors across occupations and indus-
tries can be investigated. Our analysis demonstrates 
that prevalence of both smoking and binge-drinking 
behavior varies dramatically across occupation, and 
that occupation trends are similar for each behavior 
(Figure 3). More in-depth analyses of these findings 
with subsequent years of data and in combination with 
other demographic variables will provide the oppor-
tunity to more accurately identify target audiences for 
public health campaigns. 

Public health practitioners and researchers can also 
use BRFSS occupation data to inform worksite wellness 
and health promotion efforts. In this study, the overall 
prevalence of the Colorado workforce who reported 
general health as fair or poor was 10.5%, but there 
were certain occupation groups that stood out above 
this rate, such as farming, forestry, fishing and construc-
tion, extraction workers and service workers. These two 
groups of workers, along with transportation and mate-
rial moving workers, also reported a significantly lower 
prevalence of having health insurance. More research 
is needed to understand the correlations among 
health status, insurance, and occupation. However, at 
least one recent study demonstrated that people with 
health insurance were more likely to be in good, very 
good, or excellent health compared with those who 
lacked health insurance.27,28 In addition to providing 
the opportunity for a more complete understanding 
of these issues, these BRFSS occupation data can also 
be used to identify workers who may be in most need 
of information about the health insurance Exchange 
marketplaces. 

This study also demonstrated differences in the 

Table 1. Distribution of demographic characteristics 
among employed and unemployed adults: Colorado 
Behavioral Risk Factor Surveillance System, 2012a

Characteristic

Employedb 
(n56,933) 

Percent (95% CI)

Not employedc 
(n55,258) 

Percent (95% CI)

Sex  
 Male 55.6 (61.5) 38.6 (61.9)
 Female 44.4 (61.5) 61.4 (61.9)
Age group (in years)
 18–24 11.4 (61.2) 14.4 (61.2)
 25–34 21.8 (61.3) 12.2 (61.3)
 35–44 22.4 (61.3) 10.0 (61.3)
 45–54 23.3 (61.2) 10.1 (61.2)
 55–64 16.8 (60.9) 16.1 (60.9)
 $65 4.3 (60.4) 37.1 (60.4)
Race/ethnicity
 Non-Hispanic white 72.7 (61.5) 72.8 (61.5)
 Non-Hispanic black 3.8 (60.7) 4.6 (60.7)
 Hispanic 18.9 (61.4) 17.7 (61.4)
 Other 4.6 (60.7) 4.9 (60.7)
Education
 Some high school 9.5 (61.2) 14.0 (61.2)
 High school graduate 22.3 (61.3) 26.0 (61.3)
 Some college 31.3 (61.5) 34.3 (61.5)
 College graduate 36.9 (61.4) 25.8 (61.4)

aSource: Health Statistics Section, Colorado Department of Public 
Health and Environment 

bPeople who reported employment status as “currently employed for 
wages,” “self-employed,” or “out of work for less than one year”
cThe nonworking population is included in this table for comparison.

CI 5 confidence interval
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Note: Error bars represent the 95% confidence intervals (CIs) and  indicates significant 95% CI compared with all workers in the survey (p,0.05).
aSource: Health Statistics Section, Colorado Department of Public Health and Environment
bAlways or nearly always wear a seatbelt
cReceived a seasonal flu shot or nasal spray in the past 12 months

Figure 2. Prevalence of selected health behaviors among employed adults, by occupation:  
Colorado Behavioral Risk Factor Surveillance System, 2012a 

A: Seatbelt useb

B: Flu shot/sprayc
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Note: Error bars represent the 95% confidence intervals (CIs) and  indicates significant 95% CI compared with all workers in the survey (p,0.05).
aSource: Health Statistics Section, Colorado Department of Public Health and Environment
bBinge drinkers refers to males having $5 drinks on one occasion and females having $4 drinks on one occasion in the past 30 days.
cCurrent smokers refers to everyday smoker (now smokes every day) + some day smoker (now smokes some days).

Figure 3. Prevalence of selected health behaviors associated with morbidity and mortality among employed 
adults, by occupation: Colorado Behavioral Risk Factor Surveillance System, 2012a 

A: Binge drinkersb

B: Current smokersc

Percent

Percent
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 prevalence of obesity across occupations. A more 
detailed analysis of a similar observation in the Wash-
ington State BRFSS confirmed that obesity prevalence 
varies by occupation even after adjusting for relevant 
demographic and health behavior covariants.8 This 
finding reinforces the concept that BRFSS occupation 
data provide the opportunity for public health research-
ers and policy makers to develop and implement 
targeted strategies for health and wellness promotion.  

Limitations
The results of this analysis were subject to the limita-
tions of telephonic, self-report survey data, including 
recall and response bias, and interviewer and record-
ing errors leading to misclassification. Although the 
response rate for the 2012 Colorado BRFSS was only 
65.9%, BRFSS data have been recognized as a reliable 
and valid data source for several well-studied health 
topics.29 Also, none of the observations in this analysis 
were controlled for other possible confounding or 
modifying variables. As such, these cross-sectional 
study results should be interpreted simply as observa-
tions describing the burden and distribution of health 
outcomes and behaviors, and not as evidence for 
causality. Additionally, because this study used major 
occupational groups, there may have been substantial 
variability in the working conditions experienced by 
individuals in each defined group. Analysis using more 
detailed occupation groups is needed to draw conclu-

sions regarding the implications of occupation for 
the various health outcomes and behaviors described. 

CONCLUSION

This study provides a one-year, broad overview of the 
health status and behaviors observed in Colorado 
workers. Ongoing state-level collection of BRFSS occu-
pation data will be helpful in assessing the need for 
and effectiveness of public health programs, policies, 
and practices that protect the working-age population. 
Subsequent years of occupation data collected through 
the BRFSS will increase the precision of population 
estimates, allow for more detailed analysis, and provide 
the opportunity to observe trends over time. 

Occupation data in the BRFSS can provide public 
health practitioners with a more complete understand-
ing of the burden and distribution of health behaviors 
and outcomes. This study shows that the prevalence of 
chronic conditions and risk behaviors, such as smoking 
and seatbelt use, varies by occupation. Similar data are 
not available from an alternate source. There are no 
other Colorado state-level surveillance resources that 
link health behaviors and population prevalence of 
chronic conditions with occupation. Analysis of these 
associations can lead to targeted outreach, education, 
and intervention for a variety of injury prevention and 
health promotion programs, as well as identify topics 
in need of more research. States may choose to adopt 

Table 2. Prevalence of selected health status measures among employed adults, by occupation:  
Colorado Behavioral Risk Factor Surveillance System, 2012a

Occupation

General health  
fair/poorb 

Percent (95% CI)

Health  
insurancec 

Percent (95% CI)
Obesed 

Percent (95% CI)
Diabetese 

Percent (95% CI)

Management, business, and financial 
operations 6.7 (61.7) 90.3 (62.1) 19.6 (62.5) 4.4 (61.2)

Professional and related occupations 5.3 (61.5) 93.5 (61.6) 19.2 (62.5) 3.6 (61.2)
Service occupations 15.6 (63.1) 66.7 (64.2) 20.1 (63.4) 5.2 (61.7)
Sales and related 9.5 (63.2) 78.6 (64.9) 18.9 (64.0) 4.4 (62.0)
Office and administrative support 9.4 (63.1) 87.3 (63.8) 27.5 (64.9) 7.6 (62.5)
Farming, forestry, fishing and 

construction, extraction
22.0 (66.5) 45.3 (66.9) 22.4 (66.1) 4.9 (63.1)

Installation, repair, and maintenance 10.0 (65.8) 77.4 (68.2) 15.3 (66.3) 8.3 (65.8)
Production 19.3 (67.7) 75.1 (68.4) 20.0 (67.0) 8.0 (64.8)
Transportation and material moving 16.0 (66.0) 70.9 (67.3) 25.4 (66.8) 7.4 (63.8)
All workers 10.5 (61.1) 80.5 (61.4) 20.6 (61.3) 5.1 (60.7)

aSource: Health Statistics Section, Colorado Department of Public Health and Environment
bReport general health as fair or poor
cHave any health insurance coverage
dHave a body mass index $30 kilograms per meter squared, calculated from self-reported height and weight
eHave ever been told by a health-care provider that they have diabetes 

CI 5 confidence interval
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the CDC/NIOSH industry and occupation module in 
their BRFSS and include other state-added questions to 
further investigate health issues of the working public.

This publication was supported in part by Cooperative Agreement 
#5U60OH00 9842-05 from the National Institute of Occupational 
Safety and Health (NIOSH). Its contents are solely the responsi-
bility of the authors and do not necessarily represent the official 
views of the Centers for Disease Control and Prevention-NIOSH. 
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