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ABSTRACT 

 

The Affordable Care Act (ACA) prohibits health insurance companies from using health 

status as a factor for pricing consumer premiums in the individual market starting in 2014.  

Insurers in the individual market will only be able to vary premiums based on age, smoking 

status, geography, family size and benefit level.  Economists have questioned whether market 

distortions may still remain where certain consumer segments are more profitable than others.  

Specifically, young smokers could be disproportionately profitable to insurers.  This paper tests 

this hypothesis using 2008 Medical Expenditure Panel Survey (MEPS) data and multivariate 

regression analysis to explore the relationship between smoking status and expected medical 

costs across different age cohorts.  Two models were estimated using a survey response variable 

for smoking indicating whether the respondent was a current smoker or not.  The first model 

only controlled for those factors that insurance companies may use to vary premiums.  The 

second model controlled for a larger number of individual characteristics theoretically associated 

with medical spending.   

Results indicate that smokers in all age groups may be disproportionately profitable to 

insurances companies.  This result was unexpected given past literature’s findings that smoking 

results in higher medical expenditures for a population in a given year.  One possible reason for 

this discrepancy is that former smokers are categorized as nonsmokers in this particular analysis.  

At a minimum, this research highlights the importance and nuances surrounding how tobacco use 
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may be defined under future ACA regulations.  These regulations need to consider such issues as 

whether former smokers should be classified as tobacco users and contemplate how long any 

look back period may be.  In addition, regulations may want to consider whether there is a 

minimum threshold for defining a tobacco user.   
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INTRODUCTION 

Two primary goals of the Affordable Care Act (ACA) are to reduce the number of 

uninsured and to increase competition in the health insurance industry.  To help achieve these 

objectives, the ACA implements several key reforms in the individual health insurance market, 

also called the nongroup market (that is, the market for those who purchase insurance outside of 

the employer-based system).  Many of these reforms will take effect starting in 2014.  Currently, 

not all consumers shopping for coverage in the individual market receive attractive or affordable 

insurance options.  For example, those with prior or existing health conditions often face 

expensive premiums, have coverage excluded for a particular illness or condition, or are denied 

any offer of insurance coverage outright.  Insurers, under pre-ACA regulation, are making these 

decisions based on the profit potential of an applicant and to mitigate adverse selection – where 

consumers only purchase insurance when they are sick.  The end result is a dysfunctional 

individual insurance market from the perspective of the consumer.  The ACA seeks to create a 

competitive and consumer-friendly marketplace where all segments are attractive to insurers 

representing a profit potential and the prospect of adverse selection is mitigated.  Several 

elements of the ACA are designed to work together to achieve these goals.  These provisions 

include the individual mandate, subsidies to encourage the purchase of insurance, risk adjustment 

to compensate insurers with sicker-than-average books of business, state-based Exchanges to 

facilitate transparency and improved shopping for consumers, and rating rules that limit the 

parameters that insurers may use to vary premiums.   

In the area of setting health insurance premiums, the ACA allows some variation based 

on geography, family size, age, smoking status, and generosity of benefits.  Specifically, the 
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limited variation for age is set at a 3 to 1 ratio.  This means that the monthly premium for the 

oldest enrollees cannot be more than three times the cost of the premium for the youngest 

enrollees living in the same geographic area with the same family size and smoking status.  

Insurers will also have the option to also vary premiums based on smoking status using a ratio of 

1.5 to 1 (Kaiser Family Foundation 2010).  In addition, states retain the option to further restrict 

the use of these premium rating factors.  Economists have questioned whether this allowed 

variation may still create market distortions where certain consumer segments are more 

profitable than others.  Specifically, in the context of allowed premium variation, economists 

hypothesize that young smokers could be disproportionately profitable to insurers assuming 

incomplete risk adjustment and lack of fully competitive markets (Duggan and Kocher 2010).  A 

more detailed discussion of these two assumptions can be found in the “Background” section 

below. 

This paper explores the relationship between smoking status and expected medical costs 

across different age cohorts using 2008 Medical Expenditure Panel Survey (MEPS) data.  This 

analysis could help to inform policymakers’ decisions as they write the regulations for risk 

adjustment and allowed insurer premium rating practices.  It also highlights potential insurer 

market practices that regulators should monitor once the ACA is fully implemented in 2014 and 

beyond.   
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BACKGROUND 

Although the majority of the nonelderly – those under age 65 – obtain their health 

insurance through their employer, nearly 19 million people in 2010 purchased insurance in the 

individual market (Fronstin 2011).  The Congressional Budget Office projects that by 2017 the 

ACA will reduce the uninsured by approximately 30 million with nearly half of those consumers 

purchasing individual coverage on state-based Exchanges and the other half obtaining Medicaid 

coverage (Congressional Budget Office 2011).  Clearly, the individual health insurance market 

and how it is regulated are important to many families today and will continue to be important to 

Americans going forward.   

 The individual insurance market has traditionally been regulated at the state level and 

states vary in the degree to which they regulate insurance company premium rating practices.  

Across states, the type of rate regulation can be broadly categorized into three general categories:  

actuarial justification, adjusted community rating, and community rating.  Actuarial 

justification—used by 42 states— is where insurers must demonstrate a correlation between case 

characteristics and medical claim costs.  Common case characteristics include health status 

determined through medical underwriting, age, gender, occupation, geographical location, 

duration of coverage, family composition, tobacco use and participation in wellness programs.  

For the occupation rating factor, insurers will charge a higher premium to those enrollees 

working in a higher risk occupation such as the construction industry.  The practice of medical 

underwriting is a process where insurers evaluate the health status of an individual based on 

application information and medical records.  Those who are “higher risk” may be charged a 

higher premium, offered coverage with specific conditions excluded, or denied coverage outright 

(NAIC 2009). 
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Adjusted community rating prohibits insurers from using health status or medical claims 

experience in setting premiums.  Some case characteristics, such as age, geography and wellness 

program participation, may be used to set consumer premiums.  Community rating prohibits the 

use of any case characteristics beyond geography to vary the premiums charged to consumers 

(NAIC 2009) (U.S. Department of Health and Human Services 2008). 

Many states using actuarial justification or adjusted community rating place limits on the 

amount of allowed variation in premiums for a particular case characteristic.   This is often called 

“rate bands.”  Here, insurers must determine an average index rate for their product based on 

their enrollees and are restricted with an upper and lower bound for a given case characteristic.  

For example, assume that an insurer’s average monthly premium is $200 in a state with a 50 

percent rate band for health status.  In this case, the lowest monthly premium an insurer could 

offer would be $100 (50 percent of the average rate) and the most expensive premium would be 

$300 (150 percent of the average rate).  States sometimes use a ratio to describe the highest and 

lowest allowed variation in premiums for a given case characteristic (e.g., 3:1 using the example 

above).  

According to the National Association of Insurance Commissioners (NAIC 2009), 31 

states regulate individual market premiums using actuarial justification with no rate band 

limitations and 11 states use actuarial justification with rate bands.  Six states have adjusted 

community rating with at least 3 using rate bands.  Two states have community rating in the 

individual market: New York for all insurers and Michigan for the local Blue Cross/Blue Shield 

insurer (NAIC 2009). 

As previously noted, the ACA eliminates many of these formerly permissible rating 

factors and restricts others.  In the individual and small group markets, insurers will only be able 
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to set their rates based on geography, family size, age, smoking status and generosity of benefits.  

Medical underwriting is prohibited and insurers cannot deny covering consumers based on health 

status or pre-existing conditions.  States retain the option to further limit insurers’ rate setting 

factors beyond the ACA requirements.  According to the ACA, the maximum permitted variation 

for age will be a 3 to 1 ratio and the maximum variation for smoking status will be a 1.5 to 1 

ratio.   As of April 1, 2012, the federal regulations for premium rating under the ACA have not 

been released.  It is assumed that these regulations will follow existing state practices where the 

rating restrictions are multiplicative.  For example, a 64-year old smoker’s premium rating could 

be 4.5 times that of a 21-year old nonsmoker living in the same geography with the same family 

size.  (3.0 maximum factor for age * 1.5 maximum factor for smoking status = 4.5).   

CBO estimates that average premiums for new individual market policies would be about 

10 to 13 percent higher in 2016 under the ACA due to the interaction of several provisions 

including coverage of more benefits.   CBO recognizes that many individual and families would 

experience different premium increases or decreases due to the legislation (CBO 2009).  For 

example, those who are more healthy or younger may pay higher premiums than they would 

otherwise due to the elimination of rating based on health status and the limitation of age rating 

to a 3 to 1 ratio.  However, the ACA has many provisions that interact with each other – such as 

premium tax credits and larger risk pools – making it difficult to isolate the impact of specific 

provisions.  

In the context of these new rating rules, economists have questioned whether allowed 

variations for health insurance premiums may create market distortions where young smokers 

could be disproportionately profitable to insurers (Duggan and Kocher 2010).  This potential for 

market distortion rests on two critical assumptions.  The first assumption is risk adjustment, as 
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required by the ACA, will not adequately stabilize a state’s individual insurance market.   Risk 

adjustment will assess charges to insurance plans with healthier-than-average enrollees and 

transfer those payments to insurers with higher than average health risk based on enrollment 

(Center for Consumer Information and Insurance Oversight (CCIIO) 2011).  This provision 

could mitigate or remove any potential market distortions created by the premium rating rules 

discussed above.  However, creating a robust risk adjustment model and methodology is an 

extremely complex endeavor (See CCIIO White Paper 2011).  This complexity leaves plenty of 

room to question whether risk adjustment can fully control for differences in health risk by 

enrollment across insurers.   

The second assumption is that the individual market will not be fully competitive.  Under 

the conditions of full competition, no firm would be able to charge young smokers a premium 

above a competitive market price (that is, above their expected medical costs plus a competitive 

level of administrative costs and profit).  Starting in 2014, the ACA creates state-based insurance 

Exchanges that will be one-stop marketplaces designed to help consumers shop for, compare, 

and enroll in private insurance plans.  One objective of these Exchanges is to increase insurance 

company competition by providing consumers with transparent and standardized information for 

comparing premiums, covered benefits, cost sharing, provider networks and other important 

elements of an insurance plan.  However, the individual market is currently highly concentrated 

in many states.  Recent research shows that in thirty states the largest insurance carrier in that 

state’s individual market controlled at least 50 percent of the market share.  (Kaiser Family 

Foundation 2011).  It is quite feasible that this insurer market concentration will continue in 2014 

and beyond allowing these firms to retain pricing power over consumers.   
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LITERATURE REVIEW 

 There has been considerable research focus on the medical costs of smoking in the United 

States.  A review of peer-reviewed literature indicates that at least 6 to 8 percent of annual 

personal health expenditures in the United States can be attributed to smoking (Warner 1999).  

The earliest published research primarily used an epidemiological aggregation method to 

approximate the aggregate annual medical costs for the nation as a whole attributable to smoking 

(Luce and Schweitzer 1978).  Here, researchers determined the attributable morbidity and 

mortality risk for tobacco use.  The focus was on the primary diseases correlated with smoking 

such as cardiovascular disease and lung cancer.  Once researchers determined the attributable 

risk of obtaining these diseases due to smoking, they would then multiply it against the estimated 

national costs for treating these diseases to arrive at an approximation for smoking-related annual 

medical costs.  Dorothy Rice and colleagues (1986) refined this method by using age and gender 

specific medical utilization data when determining attributable risk.  This analysis indicated that 

medical care utilization rates are higher for smokers compared to nonsmokers and especially for 

males.  Utilization rates also increased with age for both smokers and nonsmokers (Rice et al. 

1986).   

 In the 1990s, the first efforts at estimating annual smoking-related medical costs using 

econometric methods started.  Several of these studies used data from the 1987 National Medical 

Expenditure Survey, a predecessor of the Medical Expenditure Panel Survey (MEPS) that is used 

for this paper.  Several of these studies focused on the specific tobacco-related disease categories 

such as heart disease, emphysema, and cancer (Bartlett 1994; Miller 1998).   

 Miller, Ernst and Collin (1999) followed these studies by looking at individuals’ annual 

total medical expenditures.  One benefit to this approach is that it captures potentially many other 
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tobacco-related medical costs outside of the commonly studied disease categories.  The Miller, 

Ernst and Collin (1999) study, after controlling for age, race/ethnicity, income, education and 

other factors, found that heavy smokers have higher medical expenses than light smokers with 

the strongest effect on ambulatory expenditures.  The study divided medical expenses into four 

categories:  ambulatory (outpatient), hospital (inpatient), prescription drug, and other.  The 

“other” category included home health services, vision care and medical equipment.   

Interestingly, the study also found that former smokers tended to have higher medical 

expenditures than current smokers.  The authors of that study provided an explanation that this 

may be due to some smokers quitting after they have had a major medical event or developed a 

chronic health problem.   

Subsequent research has looked at the former smoker question as it has important 

implications for smoking cessation programs and how one defines a “smoker” under the ACA.  

One retrospective cohort study compared annual and cumulative healthcare costs over a seven 

year period for never smokers, former smokers and continuing smokers using data from Group 

Health Cooperative, a nonprofit mixed model health maintenance organization in western 

Washington state, and multivariate regression analysis.  Never smokers’ annual and seven year 

cumulative costs were lower than both continuing and former smokers.  This study also found 

that former smokers’ costs were significantly greater than continuing smokers in the year 

immediately following smoking cessation but that this increase was transient.  Annual health 

care costs for former smokers were not statistically different than continuing smokers in 

subsequent years.  The author concluded smoking cessation does not increase medical costs 

compared to current smokers.  Smoking cessation also did not reduce formers smokers need for 

medical care to the level seen for never smokers over a seven year period (Fishman 2003).   
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Benjamin Cowan and Benjamin Schwab (2011) conducted an analysis to determine if 

smokers earn lower wages than nonsmokers after controlling for a variety of factors.  A 

supplementary analysis in that study relates to the research question in this paper where the 

authors used 2000-2005 MEPS data to compare the average expenditures of “ever-smokers” 

versus “never-smokers.”  By linking to data from the National Health Interview Survey (NHIS), 

the authors defined “ever-smokers” as those who currently smoke at least one cigarette per day 

and those who do not currently smoke but have smoked at least 100 cigarettes in their lifetime.  

Unadjusted mean annual medical expenditures indicated that 18-64 year-old female ever-

smokers spend $551 more annually on healthcare than female never-smokers.  Male ever-

smokers spend $628 more on healthcare than male never-smokers.  Furthermore, the cost 

differences increased with age.  For example, the different in ever-smoker versus never-smoker 

costs for females age 18-40 was $115 and this difference increased to $623 for females above 

age 40 (Cowan 2011). 

Lastly, the Miller, Ernst, and Collin (1999)  study found that the “smoking attributable 

fractions” for costs —that is, the proportion of annual medical costs attributable to smoking – 

were substantially smaller for the youngest age cohort:  1.8% for ages 18-34 , compared to 8.4% 

for ages 35-64, and 7.5% for ages 65 and older.  The authors’ explanation for the finding that 

older age cohorts have higher smoking attributable fractions is that this reflects the delayed onset 

of smoking-related medical costs and lower prevalence of tobacco-use for younger generations.  

 This paper builds on previous work but with a different policy question as its focus.  As 

noted above, past research has primarily focused on the total economic burden that tobacco use 

has on society.  This uses past estimation methods to study the question of allowed insurance 

company rating practices and their potential effect on the market in the context of the recent 
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health reform legislation.  As such, this paper focuses on annual tobacco-associated medical 

costs across different age cohorts.   Even though past research has included some age-related 

breakouts, this paper studies more granular age subgroups using more recent healthcare cost 

data.   
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CONCEPTUAL FRAMEWORK AND HYPOTHESIS 

This particular research paper examines total healthcare spending of individuals, focusing 

on the characteristics of consumers that are associated with medical care utilization, including 

smoking status and age.  Two empirical models are used in this paper to analyze the policy 

question of interest.  One model, referred to as the “full model,” is based on the conceptual 

framework discussed below.   This model recognizes a myriad of factors that influence the 

volume of medical services consumed annually by an individual.   The other model, referred to 

as the “limited model,” will be discussed at the end of this section.   

In 1995, Ronald Andersen revisited his conceptual framework for analyzing key factors 

that could drive healthcare utilization which he first introduced in the late 1960s (Andersen 

1995).  Figure 1 highlights Andersen’s three general components: Predisposing, Enabling and 

Illness Level.  The sequence of these components was intentional in order to suggest the 

possibility of causal ordering where predisposing factors may be exogenous, some enabling 

resources are necessary but not sufficient conditions and some illness level is required for 

utilization to actually take place (Andersen 1995).    
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Figure 1:  Individual Determinants of Health Services Utilization  

 

The first area in this conceptual framework identifies several factors that predispose an 

individual to consume medical care.  For example, those that are older are more likely to 

experience an adverse health event and require medical attention.  Older age, in and of itself, is 

not a reason for seeing a doctor but predisposes an individual to need care.    The Enabling 

Component in Figure 1 recognizes that people require the means to access healthcare even if 
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they are predisposed to need medical attention.  Family characteristics such as income and level 

of health insurance coverage clearly affect one’s ability to afford care.  The final component is 

Illness Level.  Here, the perceived level of illness based on factors such as outward symptoms 

and perceived diagnosis impact whether an individual even sees a healthcare provider in the first 

place.  Once the decision is made to see the healthcare provider, then the volume of services 

utilized is influenced by the medical professional themselves.  Here, the nature of the illness 

based on clinical evaluation as well as physician practice patterns influence healthcare services 

utilization.   

A “limited model” will also be used that includes only the subset of factors that insurers 

are allowed to use under the ACA to calculate the health insurance premium for a particular 

consumer in the individual market starting in 2014.   In this model, it may be true that smoking 

status predisposes an individual to serious illness such as lung cancer thereby increasing their 

medical expenditures.  Furthermore, it could be true that smoking status is correlated with other 

factors excluded from the limited model.  For example, lower income may be positively 

associated with smoking status and higher medical expenditures.  This “limited model” allows 

for an analysis that tests whether young smokers may potentially be disproportionately profitable 

from an insurer’s perspective.     



14 

 

DATA AND METHODS 

Data Source 

 This study uses data from the Medical Expenditure Panel Survey (MEPS) administered 

by the Agency for Healthcare Research and Quality (AHRQ).  Specifically, this study utilizes the 

MEPS Household Component (MEPS-HC) full-year consolidated data set covering calendar year 

2008.  The MEPS-HC file contains person-level data including demographic, health status and 

health conditions, employment, income, health insurance status, access to care, satisfaction with 

care, and medical expenditure information.   

 The MEPS-HC survey collects survey data using an overlapping panel design.  Each year 

a new panel is created from a sub-sample of the previous year’s National Health Interview 

Survey (NHIS).  These respondents participate in a panel consisting of five in-person interviews 

over a 2 ½ year period using a Computer Assisted Personal Interview (CAPI) tool.  In each 

MEPS-HC data file, responses are collected from two overlapping panels to produce a complete 

year of survey data.  This sampling frame is representative of the U.S. civilian non-

institutionalized population. A supplemental paper self-administered questionnaire (SAQ) is 

given once a year to each adult 18 years old or older that includes a question asking if the 

respondent currently smokes.   

 The unweighted sample size for the 2008 MEPS-HC full-year consolidated data set is 

31,262 and the combined overall response rate was 59.3 percent.  Given that smoking status 

information is only available for those 18 years or older, those under age 18 are excluded from 

this analysis.  Furthermore, those over age 65 are also excluded because the vast majority of this 

population is eligible for Medicare and therefore do not purchase individual market insurance 

which is the market of interest for this paper.   
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Analysis Plan 

 As discussed above, this study uses both a “limited” and “full” empirical model.  Each 

model consists of a two-part regression.  The first part analyzes the likelihood of a positive 

medical expense for an individual using a logistic regression.  The second part analyzes the level 

or amount of medical expense for an individual for those with a positive medical expense.  An 

Ordinary Least Squares (OLS) regression is used for this second part.  This approach – pioneered 

by Duan and colleagues (1983) – attempts to correct for data distribution problems when a 

relatively large share of the study population have no spending on healthcare.   

 “Limited Model” 

The limited model focuses on those parameters that insurers will be able to use to vary 

premiums under the ACA starting in 2014.  The first equation in the limited model is a logistic 

regression where the dependent variable is the odds of having any positive medical expense: 

Equation 1:  Odds of a positive medical expense =  β0  +  β1Smoking Status + β2Age + 

β3Smoking Status*Age + β4Family Size+ β5Geography 

The second equation is a linear OLS regression where the dependent variable is the 

natural logarithm for total annual medical expenditures that is applied to the subset of 

observations that have non-zero medical expenditures.  

Equation 2 (used to analyze subset of people with non-zero medical expenditures):  ln(medical 

expenditures) = β0 + β1Smoking Status + β2Age + β3Smoking Status*Age + β4Family Size+ 

β5Geography 

The hypothesis in this study is that younger smokers may be disproportionately profitable 

to insurance companies while older smokers may be an unattractive market.  To test this 

hypothesis, the analyzed population is broken into five age subgroups (18 to 24, 25-34, 35-44, 
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45-54, and 55-64).  An interaction term is then created for smoking and age.  This interaction 

term indicates whether smoking is associated with higher medical costs compared to nonsmokers 

of the same age.     

“Full Model” 

Based on the conceptual framework discussed earlier, another set of regressions with 

additional independent variables are conducted to see if smoking status may be correlated with 

characteristics or behaviors not included in the limited model that are associated with higher 

medical costs.   

Equation 3:  Odds of positive medical expense = β0 + β1Smoking Status + β2Age + β3Smoking 

Status*Age + β4Family Size+ β5Georgraphy + β6Gender + β7Ethnicity + β8Poverty Status + 

β9Insurance Status + β10Health Status+ β11Education + β12Risk Taking Behavior 

Equation 4 (used to analyze subset of people with non-zero medical expenditures):  ln(medical 

expenditures) = β0 + β1Smoking Status + β2Age + β3Smoking Status*Age + β4Family Size+ 

β5Geography + β6Gender + β7Ethnicity + β8Poverty Status + β9Insurance Status + β10Health 

Status+ β11Education + β12Risk Taking Behavior 

Again, interaction terms are created for smoking and age to analyze whether smoking is 

associated with higher medical costs compared to nonsmokers of the same age after controlling 

for additional factors.  This provides some insight as to whether smoking is correlated with 

omitted variables in the limited model that are related to medical expenditures.   

Dependent Variables 

 Medical Expenditures: This variable includes all sources of payment for medical services 

including out-of-pocket expenses as well as payments by private insurance, Medicare, Medicaid, 

and other sources.  The Household Component of the MEPS survey captures expenditures for 
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office- and hospital-based care, home health care, dental services, vision aids, and prescribed 

medicines.  It does not include expenditures for over-the-counter drugs.  

Independent Variables in “Limited Model”  

 Smoking Status: This is a self-reported variable, based on the self-administered 

questionnaire (SAQ) that equals 1 if the person currently smokes.   

Age: For each person, age is determined as of December 31, 2008.  For those cases where 

age was not provided, age was imputed using the age from earlier MEPS panel rounds.  Age is 

included in this analysis because older adults are also more likely to need medical care.   

Family Size: This variable is defined by the MEPS “Health Insurance Eligibility Unit,”   

which is constructed to include adults and those family members who would typically be eligible 

for family coverage under a private health insurance plan.  This variable is included in the 

regression models because the ACA specifically allows for premiums to vary by family size.  

The reason for this is very simple.  Insurance plans covering two or more people logically will 

have higher average medical costs than single-person plans.  There are other theoretical reasons 

for including family size.  For example, those with larger families may have more time 

commitments and less time to see a doctor unless it is urgently needed.  Therefore, larger 

families could be expected to average less medical care per person.  

Geography: Two proxy variables are included for geography given that ACA regulations 

have not yet been released defining this term.  The first is region and includes the Northeast, 

Midwest, South, and West. The second indicates whether the individual lives in a Metropolitan 

Statistical Area, which indicates whether the individual lives in an urban or rural area.  Medical 

costs differ by geography due to differences in medical provider payment rates, utilization levels, 
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physician practice patterns and access to care.  Those individual residing in higher cost areas 

would be expected to have higher medical costs.   

Additional Independent Variables in “Full Model” 

Gender:  This is a binary variable which is equal to one if the person is female.  In terms 

of medical expenditures, young females can be expected to have higher medical than young men 

largely due to maternity costs.  

Ethnicity:  Two variables are included for ethnicity.  The first variable indicates whether 

the person is White, Black, American Indian/Alaskan Native, Asian, Native Hawaiian/Pacific 

Islander or reporting multiple races.  The second indicates whether the person is Hispanic.     

Poverty Status:  MEPS groups individuals into five categories based on family income 

and family size as a percentage of the federal poverty level.  This analysis collapses these into 

three categories:  less than 100 percent; 100 to less than 400 percent; and 400 percent or greater.  

Poverty status influences individual’s ability to afford the cost-sharing associated with typical 

insurance plans and could affect access to care based on proximity to healthcare providers – both 

of which may reduce total medical expenditures.   

Insurance Status:  This variable summarizes health insurance coverage status for a given 

person in 2008.  It includes three values:  (1) any private insurance, including TRICARE, at any 

point during 2008; (2) person only had public coverage during 2008; and (3) person was 

uninsured throughout all of 2008.  Insurance status has an effect on medical expenditures 

because those without insurance have greater difficulty accessing and paying for medical care.  

Therefore, having insurance is expected to be associated with higher expenditures. 

Education: This variable is defined as the highest level of education obtained and 

consists of four categories: did not complete high school; high school diploma or general 
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equivalency; bachelors or other degree; and advanced degree.  Those with higher levels of 

education have higher access to care and are likely more sophisticated consumers of care 

understanding the need for regular checkups and preventive care.  These factors could increase 

their total medical expenditures.   

 Health Status:  The models include two variables to indicate health status: “perceived 

health status” and “body mass index.”  The theory is that people in poorer health status are more 

likely to have higher medical expenditures due to existing illness or a predisposition for 

becoming sick and needing medical care.  Perceived health status is self-identified with the 

respondents answering either very good, good, fair or poor.  Body mass index (BMI) is provided 

by the MEPS survey.  BMI categories (i.e., underweight, normal, overweight and obese) were 

created by the author based on thresholds defined by the Centers for Disease Control and 

Prevention (2012).  

Risk Taking Behavior:  This measure is a proxy for an individual’s tendency towards 

risky behavior.  The theory is that those taking on more risks could be expected to have higher 

medical costs.  The first measure used as a proxy asks whether the individual regularly wears a 

seatbelt (Always, Nearly Always, Sometimes, Seldom, Never, Unknown).  The second measure 

asks the individual if they more likely to take risks than the average person (Disagree Strongly, 

Disagree Somewhat, Uncertain, Agree Somewhat, Agree Strongly, Unknown). 
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RESULTS 

Descriptive Statistics 

 This study’s sample includes 17,362 adults ages 18-64 from the 2008 MEPS-HC full-

year consolidated data set.  This represents 187.2 million adults in the U.S. civilian non-

institutionalized population (see Table 1).  A relatively sizable portion of the population (17.4 

percent) had zero medical expenditures in 2008. An additional two-thirds of the population (65.6 

percent) had medical expenditures between $1 and $4,999.  The remaining 17.0 percent had 

medical expenditures of $5,000 or greater with only 0.8 percent representing expenditures of 

$50,000 or more.   

The primary independent variables of interest are smoking status and age.  

Approximately three-quarters (76.8 percent) of the population indicated that they do not 

currently smoke compared to 21.8 percent indicating they do currently smoke.  The distribution 

of age in the population was relatively even across the nine age categories shown in Table 1, 

with the largest being the age 18 to 24 category (14.2 percent) and the smallest being the age 60 

to 64 category (8.8 percent).    

 A majority (71.9 percent) of the study population had private health insurance coverage 

at some point during 2008.   Nearly one-fifth (18.1 percent) were uninsured throughout 2008 and 

one tenth (9.9 percent) had only public coverage in 2008.  In terms of health status, the majority 

of the population had either excellent, very good, or good health status (27.9, 33.8 and 26.7 

percent, respectively) with 11.7 percent reporting poor or fair health.   

Two variables were included as measures of risk-taking in the population.  Eighty-five 

percent always wear a seatbelt when driving in a car.  In response to the question asking if 
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individuals were more likely to take risks than the average person, 36.6 percent disagreed 

strongly and 23 percent disagreed somewhat with that statement.   

Table 2 compares medical expenditures for smokers and nonsmokers in the overall study 

population and for different age groups.  The left portion of this table describes average medical 

expenditures for all observations, including those with zero medical expenditures.  There does 

not appear to be any pattern in the difference in smokers’ and nonsmokers’ average medical 

costs across age groups.  In four of the nine age subgroups, smokers’ average medical costs are 

greater than nonsmokers’. In the remaining five age subgroups, nonsmokers have higher average 

medical costs.   

The middle portion of Table 2 compares the percent of smokers versus nonsmokers that 

had zero medical expenditures by age subgroup.  In all nine age subgroups, smokers have a 

higher percentage with zero medical expenditures.  For example, 27 percent of smokers in the 

age 35 to 39 subgroup have zero medical expenditures compared to 16 percent for nonsmokers.  

Across age groups, that differences between smokers and nonsmokers ranges from 1 to 11 

percentage points.  However, there does not appear to be any pattern for these differences when 

moving from younger age groups to older age groups.   

The right portion of Table 2 describes average medical expenditures for the subset of the 

population that has positive medical expenditures – that is, excluding those with zero medical 

expenditures.  In seven of the nine age subgroups, smoker average medical costs are greater than 

nonsmokers ranging from 5 percent to 55 percent higher.  However, for two age groups (age 30 

to 34 and age 55 to 59), smokers had 11 percent and 23 percent lower average medical 

expenditures.     
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TABLE 1: Characteristics of Study Population 
     

 
Unweighted 

 
Weighted 

Variable Number 
Mean or 
Percent   

Number  
(in millions) 

Mean or 
Percent 

Dependent Variable 
     Total Medical Expenditures (mean in $) 17,362 $3,183.5 

 
187.2 $3,541.2  

      Total Medical Expenditures 
     $0  3,773 21.7% 

 
32.6 17.4% 

$1 to $999 6,153 35.4% 
 

65.4 34.9% 

$1,000 to $4,999 4,743 27.3% 
 

57.4 30.7% 

$5,000 to $9,999 1,386 8.0% 
 

16.1 8.6% 

$10,000 to $49,999 1,195 6.9% 
 

14.3 7.6% 

$50,000 or more 112 0.7% 
 

1.4 0.8% 

      Independent Variables in "Limited Model" 
     Do you currently smoke? 
     Yes 3,616 20.8% 

 
40.8 21.8% 

No 13,446 77.4% 
 

143.8 76.8% 

Unknown 300 1.7% 
 

2.6 1.4% 

      Age 
     18 to 24 2,647 15.2% 

 
26.5 14.2% 

25 to 29 1,944 11.2% 
 

21.7 11.6% 

30 to 34 1,872 10.8% 
 

18.7 10.0% 

35 to 39 2,006 11.6% 
 

20.3 10.9% 

40 to 44 1,971 11.4% 
 

21.1 11.3% 

45 to 49 2,001 11.5% 
 

21.2 11.3% 

50 to 54 1,923 11.1% 
 

22.0 11.8% 

55 to 59 1,641 9.5% 
 

19.0 10.2% 

60 to 64 1,357 7.8% 
 

16.5 8.8% 

      Family Size(a) 
     1 2,465 14.2% 

 
32.7 17.5% 

2 4,215 24.3% 
 

53.1 28.4% 

3 3,446 19.9% 
 

38.1 20.4% 

4 3,622 20.9% 
 

37.0 19.8% 

5 1,923 11.1% 
 

15.3 8.2% 

6 or more 1,691 9.7% 
 

10.9 5.8% 
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TABLE 1 Continued 
     

 
Unweighted 

 
Weighted 

Variable Number 

Mean 
or 

Percent   
Number  

(in millions) 

Mean 
or 

Percent 

Region    
     Northeast 2,651 15.3% 

 
34.1 18.2% 

Midwest 3,359 19.4% 
 

40.8 21.8% 

South 6,650 38.3% 
 

68.0 36.3% 

West 4,702 27.1% 
 

44.2 23.6% 

      Live in Metropolitan Statistical Area? 
     Yes 14,983 86.3% 

 
158.5 84.7% 

No 2,379 13.7% 
 

28.7 15.3% 

      Additional Independent Variables in "Full Model" 
     Gender 
     Male 8,016 46.2% 

 
92.3 49.3% 

Female 9,346 53.8% 
 

94.9 50.7% 

      Race 
     White 12,380 71.3% 

 
150.4 80.4% 

Black 3,294 19.0% 
 

22.9 12.2% 

Asian 1,145 6.6% 
 

8.8 4.7% 

Other Race(b) 543 3.1% 
 

5.1 2.7% 

      Hispanic Ethnicity 
     Hispanic 4,759 27.4% 

 
28.2 15.1% 

Not Hispanic 12,603 72.6% 
 

159.0 85.0% 

      Family Income as Percent of FPL 
     Less than 100% 2,956 17.0% 

 
21.7 11.6% 

100% to 199% 3,708 21.4% 
 

29.4 15.7% 

200% to 399% 5,304 30.6% 
 

58.6 31.3% 

400% or more 5,394 31.1% 
 

77.5 41.4% 
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TABLE 1 Continued 
     

 
Unweighted 

 
Weighted 

Variable Number 

Mean 
or 

Percent   
Number  

(in millions) 

Mean 
or 

Percent 

Health Insurance Coverage 
     Any Private Coverage (at any time in 2008) 10,934 63.0% 

 
134.6 71.9% 

Only Public Coverage  2,409 13.9% 
 

18.6 9.9% 

Uninsured (during all of 2008) 4,019 23.2% 
 

34.0 18.1% 

      Perceived Health Status(c) 
     Excellent 4,392 25.3% 

 
52.2 27.9% 

Very Good 5,559 31.9% 
 

63.2 33.8% 

Good 5,071 29.2% 
 

49.9 26.7% 

Fair 1,838 10.6% 
 

16.7 8.9% 

Poor 502 2.9% 
 

5.3 2.8% 

      Highest Degree of Education(d) 
     Less than High School 3,749 21.6% 

 
27.0 14.4% 

High School Diploma or GED 8,527 49.1% 
 

93.4 49.9% 

Bachelor's or Other Degree 3,874 22.3% 
 

50.1 26.8% 

Advanced Degree 1,212 7.0% 
 

16.6 8.9% 

      Body Mass Index (BMI) 
     Underweight (BMI < 18.5 kg/m2) 279 1.6% 

 
3.1 1.7% 

Normal (BMI 18.5 to 24.9 kg/m2) 5,549 32.0% 
 

63.1 33.7% 

Overweight (BMI 25.0 to 29.9 kg/m2) 5,782 33.3% 
 

62.8 33.5% 

Obese (BMI 30 or higher kg/m2) 5,291 30.5% 
 

54.4 29.0% 

Unknown 461 2.7% 
 

3.9 2.1% 

      Does Person Wear Seatbelt (measure of risk-taking)(e) 
     Always 14,910 85.9% 

 
158.6 84.7% 

Nearly Always 1,098 6.3% 
 

13.3 7.1% 

Sometimes 721 4.2% 
 

7.8 4.2% 

Seldom 204 1.2% 
 

2.7 1.5% 

Never 252 1.5% 
 

3.1 1.7% 

Unknown 177 1.0% 
 

1.6 0.8% 
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TABLE 1 Continued 
     

 
Unweighted 

 
Weighted 

Variable Number 

Mean 
or 

Percent   
Number  

(in millions) 

Mean 
or 

Percent 

More likely to take risks than the average person 
(measure of risk-taking) 

     Disagree Strongly 6,388 36.8% 
 

68.5 36.6% 

Disagree Somewhat 3,671 21.1% 
 

43.0 23.0% 

Uncertain 2,817 16.2% 
 

27.3 14.6% 

Agree Somewhat 3,065 17.7% 
 

34.5 18.4% 

Agree Strongly 1,015 5.9% 
 

10.0 5.4% 

Unknown 406 2.3% 
 

3.9 2.1% 

            

Source: Author's analysis of data from the 2008 Household Component of the Medical Expenditure Panel 
Survey. 

      Notes: FPL is for Federal Poverty Level 
     (a) 5 unknown observations for family size are included in the category for family size of 2. 

(b) Other Race Includes: American Indian/ Alaska Native, Native Hawaiian/ Pacific Islander, and Multiple Race 
Reported. 
(c) 29 unknown observations for perceived health status are included in "very good." 
(d) 92 unknown observations for highest degree of education are included in "high school diploma or GED." 
(e) Unknown category includes 93 observations for "never rides in a car." 



 

 

 

TABLE 2: Medical Expenditures by Age and Smoking Status (weighted results) 
   

         

 
Average Expenditures (All Observations) 

Percent with Zero 
Expenditures 

Average Expenditures                                                    
(Only Positive Expenditures) 

Variable Smoker  Nonsmoker  

Difference as 
Percentage of 

Nonsmoker 
Average Smoker Nonsmoker Smoker  Nonsmoker  

Difference as 
Percentage of 

Nonsmoker 
Average 

Age 18 to 24 $1,817 $1,650 10% 28% 27% $2,507 $2,265 11% 

25 to 29 $2,079 $2,104 -1% 30% 24% $2,976 $2,782 7% 

30 to 34 $1,978 $2,305 -14% 24% 21% $2,611 $2,935 -11% 

35 to 39 $2,836 $2,711 5% 27% 16% $3,886 $3,247 20% 

40 to 44 $2,950 $2,999 -2% 21% 16% $3,741 $3,557 5% 

45 to 49 $4,646 $3,196 45% 18% 13% $5,697 $3,684 55% 

50 to 54 $4,542 $4,262 7% 15% 10% $5,353 $4,721 13% 

55 to 59 $4,474 $6,181 -28% 12% 7% $5,089 $6,621 -23% 

60 to 64 $7,780 $8,002 -3% 12% 5% $8,849 $8,454 5% 

 
  

 
  

  
  

 
  

TOTAL $3,532 $3,554 -1% 21% 16% $4,492 $4,240 6% 

N=17,362 
Source: Author's analysis of data from the 2008 Household Component of the Medical Expenditure Panel Survey. 

 

2
6
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Regression Results 

Table 3 presents the results of the logistic regressions examining factors associated with a 

positive medical expense.  Odds ratios above 1.0 indicate a greater likelihood of a positive 

medical expense in relation to the reference group; odds ratios below 1.0 indicate a lower 

likelihood of a positive medical expense in relation to the reference group.  For the limited 

model, as expected, the odds of having a positive medical expense increase with age.  For 

example, the odds of a positive medical expense are 40 percent greater, on average, for those age 

30 to 34 in comparison to the age 18 to 24 reference group.  The odds are 482 percent greater for 

those age 60 to 64 in comparison to the age 18 to 24 reference group.  A similar pattern is found 

in the full model with the main difference that the magnitude of the age coefficients decrease 

when controlling for other variables.   

The primary variables of interest are the interaction terms between smoking status and 

age.  Generally, the limited and full model results indicate that smokers either have lower odds of 

a positive medical expense or no difference at all compared to nonsmokers of the same age.  In 

the limited model, as expected for two younger age subgroups (age 25 to 29 and age 30 to 34), 

there is no statistically significant difference between same age smokers and nonsmokers in the 

odds of a positive medical expense.  However, smokers in the six older age subgroup (ages 35 

and up) have lower odds of a positive medical expense than nonsmokers of the same age.  Across 

the older six age subgroups, in the limited model, the odds of a positive medical expense range 

from 58 percent lower to 32 percent lower in comparison to the reference group (i.e., 

nonsmokers of the same age).  The interaction term results are very similar in terms of direction 

and magnitude when comparing the full model to the limited model.  The primary difference is 
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that only four of the age subgroups (age 35 to 39, 50 to 54, 55 to 59 and 60 to 64) have 

statistically significant results.  In these four age subgroups, in the full model, the odds of a 

positive medical expense range from 55 percent lower to 37 percent lower in comparison to the 

reference group (i.e., nonsmokers of the same age) which is similar to the limited model.    

Table 4 reports the findings of the OLS regressions with the dependent variable equal to 

the log of total medical expenditures and only uses the subset of observations with a positive 

medical expense.  In the limited model, spending increases for older age groups compared to 

those age 18 to 24.  In addition, the magnitude of spending generally increases with age.  In the 

full model, a similar pattern occurs where spending increases for older age groups and the 

magnitude generally increases with age.  However, there are some notable differences for the age 

coefficients when comparing the results between the limited and full models.  First, for the older 

six age subgroups (including ages 35 to 64), the coefficients remain statistically significant in the 

full model but the magnitude of the coefficients decrease compared to the limited model.  

Second, the two younger age groups (age 25 to 29 and age 30 to 34) are no longer statistically 

significant.  In the limited model, the coefficient for the 30 to 34 age group indicates that medical 

expenses are 270 percent higher than those age 18 to 24 and is statistically significant at the one 

percent level.  In the full model, this coefficient is no longer statistically significant.      

The limited and full model results of the interaction terms in Table 4 indicate that 

smokers do not have statistically different levels of expenditures compared to nonsmokers of the 

same age.  Only two of the interaction term coefficients are statistically significant and are 

negative in the limited model.  Within the age 30 to 34 subgroup, smokers are predicted to have 

30 percent lower medical costs than nonsmokers for the population with positive medical 

expense.  The age 55 to 59 subgroup estimates that smokers will have 33 percent lower medical 
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costs compared to nonsmokers.  In the full model, only the age 55 to 59 subgroup is statistically 

significant, with smokers estimated to have 30 percent lower medical costs than nonsmokers.     

Outside of the key variables of interest, several other variables were statistically 

significant in either predicting the odds of a positive medical expense (Table 3) or the level of 

expense given a positive medical expense (Table 4).  Other key variables with large effects 

include ethnicity, gender, insurance status, perceived health status, and education.    

In the full model, those that are black, Asian or Hispanic all have lower odds than whites 

of having a positive medical expense.  In the population with a positive medical expense, these 

same racial groups have lower levels of medical expenses compared to whites.  Those with only 

public coverage had higher odds of a positive medical expense and higher expenditure levels 

compared to those with any private insurance coverage throughout the year.  Those uninsured 

had lower odds of a positive medical expense and lower expenditure levels compared to the 

private coverage reference group.  For all perceived health status variables compared to the 

excellent health status reference group, the odds of a positive medical expense are greater and the 

level of medical expenditure increases.  Each education level has higher odds of a positive 

medical expense and higher expenditure levels (given a positive expense) in comparison to the 

less than high school reference group.  Also, as health status deteriorates moving from very good 

to poor, the odds of a positive medical expense and levels of expenditures generally seem to 

increase.  This similar pattern also appears as the education levels increase.  
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TABLE 3:  Logistic Regression Predicting  Positive Medical Expenditures 

 
Limited Model Full Model 

Variable 
Odds 
Ratio   

P 
Value 

Odds 
Ratio   

P 
Value 

Currently Smoke 0.95 
 

0.72 1.03 
 

0.88 

 
  

 
  

   Age (ref=18 to 24)   
 

  
   25 to 29  1.11 

 
0.34 0.83 

 
0.13 

30 to 34 1.40 *** <.01 0.98 
 

0.85 

35 to 39 1.90 *** <.01 1.29 ** 0.04 

40 to 44 2.03 *** <.01 1.23 * 0.07 

45 to 49 2.38 *** <.01 1.45 *** <.01 

50 to 54 3.19 *** <.01 1.83 *** <.01 

55 to 59 4.68 *** <.01 2.54 *** <.01 

60 to 64 5.82 *** <.01 2.95 *** <.01 

 
  

 
  

   Age * Smoking (ref=same age nonsmokers)   
 

  
   25 to 29  0.76 

 
0.24 0.86 

 
0.53 

30 to 34 0.82 
 

0.33 0.94 
 

0.81 

35 to 39 0.52 *** <.01 0.53 *** <.01 

40 to 44 0.68 * 0.07 0.78 
 

0.28 

45 to 49 0.67 * 0.06 0.69 
 

0.14 

50 to 54 0.61 ** 0.03 0.63 * 0.07 

55 to 59 0.53 ** 0.02 0.55 ** 0.05 

60 to 64 0.42 *** <.01 0.45 *** <.01 

 
  

 
  

   Family Size(a) (ref=1)   
 

  
   2 1.21 ** 0.05 0.93 

 
0.52 

3 1.03 
 

0.79 0.84 * 0.08 

4 1.02 
 

0.80 0.87 
 

0.19 

5 0.77 *** <.01 0.78 ** 0.03 

6 or more 0.53 *** <.01 0.67 *** <.01 

 
  

 
  

   Region (ref=Northeast)   
 

  
   Midwest 1.17 

 
0.13 1.13 

 
0.28 

South 0.71 *** <.01 0.93 
 

0.44 

West 0.72 *** <.01 0.86 
 

0.16 

 
  

 
  

   Live in Metropolitan Statistical Area 1.01 
 

0.89 1.13 
 

0.13 
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TABLE 3 Continued 

 
Limited Model Full Model 

Variable Odds Ratio   P Value Odds Ratio   P Value 

Female -- 
 

-- 2.50 *** <.01 

 
  

 
  

   Race (ref=White)   
 
  

   Black -- 
 

-- 0.50 *** <.01 

Asian -- 
 

-- 0.49 *** <.01 

Other Race(b) -- 
 

-- 0.80 
 

0.15 

 
  

 
  

   Hispanic -- 
 

-- 0.48 *** <.01 

 
  

 
  

   Family Income as Percent of FPL (ref=FPL below 
100%)   

 
  

   100% to 199% -- 
 

-- 1.16 
 

0.13 

200% to 399% -- 
 

-- 1.17 * 0.07 

400% or more -- 
 

-- 1.75 *** <.01 

 
  

 
  
   Health Insurance Coverage (ref=Any Private Health 

Insurance Coverage)   
 

  
   Only Public Coverage  -- 

 
-- 1.40 *** <.01 

Uninsured (during all of 2008) -- 
 

-- 0.26 *** <.01 

 
  

 
  

   Perceived Health Status(c) (ref=Excellent)   
 
  

   Very Good -- 
 

-- 1.47 *** <.01 

Good -- 
 

-- 1.91 *** <.01 

Fair -- 
 

-- 4.04 *** <.01 

Poor -- 
 

-- 9.74 *** <.01 

 
  

 
  
   

Highest Degree of Education(d) (ref=Less than high 
school)   

 
  
   High School Diploma or GED -- 

 
-- 1.16 ** 0.05 

Bachelor's or Other Degree -- 
 

-- 1.66 *** <.01 

Advanced Degree -- 
 

-- 1.73 *** <.01 
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TABLE 3 Continued 

 
Limited Model Full Model 

Variable 
Odds 
Ratio   P Value 

Odds 
Ratio   P Value 

Body Mass Index (BMI) (ref=normal weight)   
 

  
   Underweight (BMI < 18.5 kg/m2) -- 

 
-- 0.77 

 
0.20 

Overweight (BMI 25.0 to 29.9 kg/m2) -- 
 

-- 1.04 
 

0.60 

Obese (BMI 30 or higher kg/m2) -- 
 

-- 1.19 ** 0.02 

Unknown   
 

  1.13 
 

0.54 

Does Person Wear Seatbelt (measure of 
risk-taking)(e)    (ref = Always Wears Seatbelt)   

 
  

   Nearly Always -- 
 

-- 1.10 
 

0.39 

Sometimes -- 
 

-- 0.96 
 

0.76 

Seldom -- 
 

-- 1.17 
 

0.49 

Never -- 
 

-- 0.81 
 

0.37 

Unknown -- 
 

-- 0.73 
 

0.17 

 
  

 
  

   More likely to take risks than the average 
person (measure of risk-taking) 
(ref=Disagree Strongly)   

 
  

   Disagree Somewhat -- 
 

-- 1.06 
 

0.42 

Uncertain -- 
 

-- 0.79 *** 0.01 

Agree Somewhat -- 
 

-- 0.89 
 

0.15 

Agree Strongly -- 
 

-- 0.84 
 

0.11 

Unknown -- 
 

-- 0.77 
 

0.23 

 
  

 
  

   Intercept 3.36 *** <.01 2.07 *** <.01 

N=17,062. 
      * statistically significant at the 90% level; **statistically significant at the 95% level; *** statistically 

significant at the 99% level 

Source: Author's analysis of data from the 2008 Household Component of the Medical Expenditure 
Panel Survey. 

Notes: 300 observations with unknown smoking status were excluded.  FPL is for Federal Poverty Level 
(a) 5 unknown observations for family size are included in the category for family size of 2. 
(b) Other Race Includes: American Indian/ Alaska Native, Native Hawaiian/ Pacific Islander, and Multiple 
Race Reported. 
(c) 29 unknown observations for perceived health status are included in "very good." 

(d) 92 unknown observations for highest degree of education are included in "high school diploma or 
GED." 
(e) Unknown category includes 93 observations for "never rides in a car." 



33 

 

TABLE 4:  OLS Regression For Log of Medical Expenditures (Only observations with positive medical 
expenditures) 

 
Limited Model Full Model 

Variable Coefficient   
P 

Value Coefficient   
P 

Value 

Currently Smoke 0.05 
 

0.66 -0.05 
 

0.67 

 
  

 
  

   Age (ref=18 to 24)   
 

  
   25 to 29  0.23 *** 0.01 0.03 

 
0.68 

30 to 34 2.70 *** <.01 0.05 
 

0.53 

35 to 39 0.44 *** <.01 0.18 *** 0.01 

40 to 44 0.48 *** <.01 0.15 ** 0.04 

45 to 49 0.70 *** <.01 0.31 *** <.01 

50 to 54 0.84 *** <.01 0.46 *** <.01 

55 to 59 1.27 *** <.01 0.83 *** <.01 

60 to 64 1.49 *** <.01 0.98 *** <.01 

 
  

 
  

   Age * Smoking  (ref=same age nonsmokers)   
 

  
   25 to 29  -0.15 

 
0.43 -0.09 

 
0.63 

30 to 34 -0.30 * 0.07 -0.25 
 

0.12 

35 to 39 -0.17 
 

0.37 -0.16 
 

0.41 

40 to 44 0.05 
 

0.77 0.07 
 

0.69 

45 to 49 -0.07 
 

0.72 -0.03 
 

0.85 

50 to 54 0.08 
 

0.59 0.08 
 

0.62 

55 to 59 -0.33 ** 0.03 -0.30 ** 0.04 

60 to 64 -0.26 
 

0.15 -0.16 
 

0.32 

 
  

 
  

   Family Size(a) (ref=1)   
 

  
   2 0.01 

 
0.76 -0.04 

 
0.37 

3 -0.09 * 0.09 -0.12 ** 0.02 

4 -0.12 ** 0.02 -0.15 *** <.01 

5 -0.25 *** <.01 -0.21 *** <.01 

6 or more -0.37 *** <.01 -0.27 *** 0.01 

 
  

 
  

   Region (ref=Northeast)   
 

  
   Midwest 0.10 ** 0.05 0.08 

 
0.11 

South -0.03 
 

0.56 0.04 
 

0.42 

West -0.04 
 

0.44 0.03 
 

0.57 

 
  

 
  

   Live in Metropolitan Statistical Area 0.02 
 

0.65 0.09 * 0.07 
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TABLE 4 Continued 

 
Limited Model Full Model 

Variable Coefficient   
P 

Value Coefficient   
P 

Value 

Female -- 
 

-- 0.42 *** <.01 

 
  

 
  

   Race (ref=White)   
 

  
   Black -- 

 
-- -0.37 *** <.01 

Asian -- 
 

-- -0.67 *** <.01 

Other Race(b) -- 
 

-- 0.10 
 

0.24 

 
  

 
  

   Hispanic -- 
 

-- -0.44 *** <.01 

 
  

 
  

   Family Income as Percent of FPL (ref=FPL below 
100%)   

 
  

   100% to 199% -- 
 

-- -0.02 
 

0.76 

200% to 399% -- 
 

-- 0.05 
 

0.43 

400% or more -- 
 

-- 0.16 *** 0.01 

 
  

 
  

   Health Insurance Coverage (ref=Any Private Health 
Insurance Coverage)   

 
  

   Only Public Coverage  -- 
 

-- 0.32 *** <.01 

Uninsured (during all of 2008) -- 
 

-- -0.69 *** <.01 

 
  

 
  

   Perceived Health Status(c) (ref=Excellent)   
 

  
   Very Good -- 

 
-- 0.25 *** <.01 

Good -- 
 

-- 0.56 *** <.01 

Fair -- 
 

-- 1.13 *** <.01 

Poor -- 
 

-- 1.82 *** <.01 

 
  

 
  

   Highest Degree of Education(d) (ref=Less than high 
school)   

 
  

   High School Diploma or GED -- 
 

-- 0.19 *** <.01 

Bachelor's or Other Degree -- 
 

-- 0.31 *** <.01 

Advanced Degree -- 
 

-- 0.42 *** <.01 
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TABLE 4 Continued 

 
Limited Model Full Model 

Variable Coefficient   P Value Coefficient   P Value 

Body Mass Index (BMI) (ref=normal weight)   
 

  
   Underweight (BMI < 18.5 kg/m2) -- 

 
-- -0.02 

 
0.87 

Overweight (BMI 25.0 to 29.9 kg/m2) -- 
 

-- 0.09 ** 0.04 

Obese (BMI 30 or higher kg/m2) -- 
 

-- 0.12 *** <.01 

Unknown   
 

  0.07 
 

0.49 

 
  

 
  

   
Does Person Wear Seatbelt (measure of 
risk-taking)(e)    (ref = Always Wears Seatbelt)   

 
  

   Nearly Always -- 
 

-- -0.15 *** 0.01 

Sometimes -- 
 

-- -0.18 *** 0.01 

Seldom -- 
 

-- -0.03 
 

0.83 

Never -- 
 

-- -0.02 
 

0.90 

Unknown -- 
 

-- 0.22 
 

0.44 

 
  

 
  

   More likely to take risks than the average 
person (measure of risk-taking) 
(ref=Disagree Strongly)   

 
  

   Disagree Somewhat -- 
 

-- -0.11 *** <.01 

Uncertain -- 
 

-- -0.12 ** 0.03 

Agree Somewhat -- 
 

-- -0.19 *** <.01 

Agree Strongly -- 
 

-- -0.13 * 0.08 

Unknown -- 
 

-- -0.05 
 

0.64 

 
  

 
  

   Intercept 6.61 *** <.01 6.11 *** <.01 

R-Squared 0.09     0.22     

N=13,380 
      

* statistically significant at the 90% level; **statistically significant at the 95% level; *** statistically significant at the 
99% level 

Source: Author's analysis of data from the 2008 Household Component of the Medical Expenditure Panel Survey. 

       Notes: 300 observations with unknown smoking status were excluded.  FPL is for Federal Poverty Level. 

       (a) 
5 unknown observations for family size are included in the category for family size of 2. 

(b)
 Other Race Includes: American Indian/ Alaska Native, Native Hawaiian/ Pacific Islander, and Multiple Race 

Reported. 
(c) 

29 unknown observations for perceived health status are included in "very good." 
(d) 

92 unknown observations for highest degree of education are included in "high school diploma or GED." 
(e) 

Unknown category includes 93 observations for "never rides in a car." 



36 

 

DISCUSSION 

 

 The research hypothesis for this paper was that young smokers may be disproportionately 

profitable to insurance companies because the new premium rating rules set forth by the ACA 

may allow for youngers smokers premiums to be higher than their expected medical costs.  

Specifically, the ACA allows premiums for smokers to be up to 50 percent higher than 

nonsmokers of the same age.  Since the negative health effects from smoking may not appear 

until later in life, younger smokers may not necessarily have higher average medical costs than 

nonsmokers of the same age.  Descriptive statistics from previous research indicated that the 

difference in medical costs between nonsmokers and smokers may increase with age (Cowan 

2011).  With inadequate risk adjustment and in noncompetitive markets, insurance companies 

may find that young smokers could be disproportionately profitable.   

To analyze this question, this paper examined whether smoking was associated with 

higher medical expenditures after controlling for other factors.  The limited model only 

controlled for those factors that insurance companies will be able to use to vary premiums in the 

individual market starting in 2014.  The full model builds off of the conceptual framework and 

controls for several additional factors such as education, perceived health status, obesity level 

and others.  In both models, interaction terms were included to see if medical expenditures 

differed for smokers within specific age groups.  The findings indicate that smokers either have 

lower odds of a positive medical expense or no difference at all compared to nonsmokers of the 

same age.  Furthermore, smokers generally do not have statistically different levels of 

expenditures compared to nonsmokers of the same age.  The exception in the limited model is 

that smokers ages 30 to 34 and 55 to 59 have lower expenditure levels than nonsmokers, after 

controlling for other factors.  These findings seem to indicate that smokers of all ages may be 
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disproportionately profitable to insurance companies in the individual market.  This result was 

unexpected giving past literature’s findings that smoking results in higher medical expenditures 

in a given year (Luce and Schweitzer 1978, Rice et al. 1986, Bartlett 1994, Miller 1998, Miller, 

Ernst and Collins 1999, Warner 1999, and Fishman 2003).   

There are several limitations in this analysis that could affect the results. First, 

nonsmokers in the analysis include former smokers.  As previously discussed, Miller, Ernst and 

Collin (1999) found that former heavy smokers tend to have higher expenditures than current 

smokers.  The explanation given is that this may be due to some smokers quitting after they have 

had a major medical event or developed a chronic health problem.  In addition, the Fishman 

(2003) study indicated that smoking cessation did not reduce formers smokers need for medical 

care to the level seen for those who had never smoked over a seven year period.  The negative 

health effects of past smoking behavior may persist for individuals for many years after quitting.  

Second, smokers in the analysis included both heavy and light smokers.  The study by Miller, 

Ernst and Collin also differentiates between current heavy and light smokers.  In that study, 

heavy smokers clearly had higher medical costs than nonsmokers.  The results were mixed for 

light smokers who had higher ambulatory expenditures but also had lower prescription drug and 

other expenses in comparison to nonsmokers. Third, there may be some response bias where 

individuals are not being truthful about their current smoking habits.  However, it is not clear if 

this bias would also hold true for anyone filling out an insurance application that asks if they 

currently use tobacco.  It could be argued that these insurance applications could get a more 

accurate response given the potential for a medical test for tobacco use or for fear that treatments 

for an illness such as lung cancer might not be covered if the consumer lied on their insurance 

application.   
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There are several policy implications that can be derived from this research.  This 

research could be viewed as supporting the hypothesis that smokers of all ages are potentially 

disproportionately profitable to insurers.  However, given the volume of research indicating a 

positive relationship between smoking and health expenditures, more detailed research is needed.  

Future research should further explore the relationship between smoking and medical 

costs both for former smokers and current smokers with different levels of tobacco use.  At a 

minimum, this research highlights the importance and nuances surrounding how tobacco use 

may be defined under future ACA regulations.  These regulations need to consider such issues as 

whether former smokers should be classified as tobacco users and contemplate how long any 

look back period may be.  In addition, regulations may want to consider whether there is a 

minimum threshold for defining a tobacco user.   

Regardless of the definition of tobacco use, issuer practices should be monitored by 

federal and state regulators starting in 2014 and beyond.  As discussed in the background section, 

there are significant changes to how insurers will be able to vary premiums in the individual 

market.  Given that tobacco use is one of only a few remaining factors, careful monitoring will 

be needed to help ensure that some insurers are not gaming the market based on profit incentives 

related to certain segments of the population.     
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