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Abstract

Surprisingly little is known about long-term spending patterns in the under-65 population. Such 

information could inform efforts to improve coverage and control costs. Using the MarketScan 

claims database, we characterize the persistence of healthcare spending in the privately-insured, 

under-65 population. Over a six-year period, 69.8% of enrollees never had annual spending in the 

top 10% of the distribution and the bottom 50% of spenders accounted for less than 10% of 

spending. Those in the top 10% in 2003 were almost as likely (34.4%) to be in the top 10% five 

years later as one year later (43.4%). Many comorbid conditions retained much of their predictive 

power even five years later. The persistence at both ends of the spending distribution indicates the 

potential for adverse selection and cream-skimming and supports the use of disease-management, 

particularly for those with the conditions that remained strong predictors of high spending 

throughout the follow-up period.
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Introduction

Not surprisingly given the randomness of costly health events, many studies have shown 

that the spending distribution is highly skewed within a single year. However, surprisingly 

little is known about long-term spending patterns in the under-65 population that is the 

target of Affordable Care Act (ACA) coverage expansions. The extent to which health 

spending persists for multiple years has implications for insurers concerned about adverse 

selection, regulators attempting to detect and manage risk-selection by insurers, 

identification of cost-control measures most likely to be effective and the distributional 

impact of out-of-pocket spending under high deductible health plans.

Establishing the frequencies of different spending patterns and determining which 

individuals are at greater risk of specific spending patterns can inform the design of 

appropriate insurance products and public policies to ensure adequate coverage. If 
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persistence is relatively low, high current expenditures will not strongly signal high future 

expenditures and vice versa. Therefore, currently healthy individuals may hesitate to opt out 

of ACA-mandated coverage and risk bearing an unexpected short-term spike in health care 

spending before their next open enrollment window. Similarly, Medicare buy-in programs 

for those under age 65 or Medicare Advantage may not face substantial risk selection. 

Conversely, if persistence is relatively high, risk selection is likely to be a substantial issue 

for health insurance exchanges (even with penalties for non-enrollment), and for Medicare 

buy-in programs and Medicare Advantage. With high persistence, premium insurance over 

time (insuring against the “risk of becoming a high risk”) would be a salient issue addressed 

by reforms such as limits on risk-rating [see Pauly, Kunreuther, and Hirth’s (1995) model of 

annual, but guaranteed renewable, insurance contracts when incurring an illness signals an 

increase in the probability of future illness].

Given the concentration of spending among a small percentage of patients, the success of 

cost control measures strongly depends on the ability to identify people likely to be (or 

become) perpetually high spenders and modify their care trajectories. This is consistent with 

the “hot spot” concept summarized by Atul Gawande (2011), where a number of private and 

Medicare demonstrations have reduced costs via outpatient care that targets the most 

complex, high need patients. While most demonstrations to date have not delivered savings, 

several of the more intensive efforts have (MedPAC, 2012; CBO, 2012). High persistence in 

health spending would suggest that longer-term disease management programs may be more 

effective than high-cost case management programs focusing on contemporaneous spending.

Understanding patterns of spending persistence is also important for analyzing the out-of-

pocket burden for the steadily rising number of enrollees in Consumer Directed Health Plans 

(CDHPs) with tax-deductible Health Savings Accounts (HSAs) or Health Reimbursement 

Accounts (HRAs) (Kaiser Family Foundation/HRET, 2012) or other High Deductible Health 

Plans (HDHPs). CDHPs are expected to continue to play a significant role after 

implementation of the ACA as most CDHP designs qualify for meeting the insurance 

mandate. With a high deductible, the effective out-of-pocket price of care can change 

substantially from year-to-year, and with a savings plan that can be built up or drawn down 

over time (i.e., across years), understanding the likely time path of spending becomes even 

more salient to enrollees and policy-makers compared to those in traditional, single year 

plan designs. If spending patterns are persistent, then spending from year to year can be 

anticipated and patients and plan managers can reliably determine funding levels and 

manage year-to-year carryovers. Low-spenders could predictably accumulate substantial 

unused funds over time while high spenders deplete their accounts most years, yielding a 

very uneven long-term distribution of out-of-pocket spending across enrollees. Conversely, 

if there is substantial year-to-year mobility between spending levels, enrollees would need to 

make account contributions to fund an occasional high-spending year, but may also game 

the system by waiting until high-spending years to undergo discretionary treatments.

New Contribution

Surprisingly little is known about long-term spending patterns and the persistence of health 

spending in the under-65 population. Available data sets that are broadly representative, 
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such as the Medical Expenditure Panel Survey (MEPS) have short follow up. Therefore, 

most research on longer-term spending patterns has relied on data from a single employer or 

insurer, or has involved the Medicare population. Finally, existing studies have been based 

mainly on data from the 1980s or 1990s. We use 6 recent years of claims (2003–2008) from 

the 2003–2008 Truven Health MarketScan Database to substantially improve on previous 

studies of the persistence of health spending the under-65 population in terms of timeliness, 

length of follow-up and sample sizes.

Key prior studies on persistence of health spending

Key studies using U.S. data are summarized in Table 1. Two prominent studies examined 

data for Medicare fee-for-service enrollees. Garber, MaCurdy, & McClellan (1998) found 

that among enrollees who were in the top 5% of the spending distribution in one year, 15.2% 

remained in the top 5% the following year and only 8.8% remained in that category two 

years later. Expenditure growth was concentrated among the highest spenders. More 

recently, Riley (2007) documented time trends in the persistence of spending among 

Medicare enrollees from 1975–2004, with persistence increasing until approximately the 

mid-1990s, and then decreasing somewhat thereafter.

The remaining studies focused on privately insured individuals or the general population. 

Eichner, McClellan, & Wise (1997) used three years of data (1989–1991) from a single 

employer and found that 19%–29% of persons with more than $5,000 in medical 

expenditures in 1989 continued to spend more than $5000 in 1990, and 12%–22% stayed at 

that level in 1991. Chapman (1997) used data from one Independent Practice Association 

(IPA) model Health Maintenance Organization (HMO) and found that of those in the top 5% 

of the 1989 spending distribution, 19% remained in the top 5% in 1990 and 14% remained 

in the top 5% in 1991. Similarly, of those in the 80th–94th percentiles of spending in 1989, 

32% remained in the 80th–94th percentiles in 1990 and 10% moved into the top 5% of the 

1990 distribution. Cohen and Yu (2012) used data on the non-institutionalized US 

population of all ages from the 2009–2010 Medical Expenditure Panel Study (MEPS) to 

analyze spending persistence over two years. They found that 40% of those in the top decile 

of spending in 2009 remained in the top decile in 2010, somewhat higher than the one-third 

estimated by Monheit (2003) in a similar analysis of MEPS data from 1996–1997. Pauly and 

Zeng (2004) used MarketScan data to examine implications of persistence in prescription 

drug spending for the market for drug coverage. Although they focused on drug coverage, 

they also reported some information on the persistence of total spending (probability of 

remaining in the top 20% of the spending distribution), finding 46% of those in the top 

quintile in 1994 were in the same spending quintile in 1998.

In addition to the studies of U.S. spending summarized in Table 1, an interesting recent 

study used an 18-year balanced panel of persons age 16 and over from the British Household 

Panel Survey to examine the persistence of healthcare utilization (Kohn & Liu, 2013). Key 

findings were that past use predicted future use even after controlling for health and other 

characteristics, that past utilization predicted future utilization more strongly at older ages 

and lower health status, and that first year utilization retained some predictive power 

throughout the follow-up.
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Methods

Our primary data source is the 2003–2008 Truven Health MarketScan Database. The 

availability of 6 recent years of fully-adjudicated claims, representing the health care 

experience of millions of enrollees allows us to substantially improve on previous studies of 

the under-65 population in terms of timeliness, length of follow-up and sample sizes. This 

study received an IRB exemption through the University of Michigan IRB due to the use of 

secondary data.

MarketScan represents the healthcare experience of employees and dependents receiving 

health insurance coverage through over 100, mainly self-insured, medium and large 

employers. The number of individuals represented in MarketScan rose from 8 million in 

2003 to 41 million in 2008, with enrollment distributed broadly across all four Census 

regions. Each region had at least 6.5 million covered lives in 2008, with the South being 

most heavily represented (38.8%). Data from all carve-outs (e.g., prescription drug, mental 

health) are included. Out-of-plan spending for items like over-the-counter drugs and patient-

borne costs such as travel to appointments are not represented. If a deductible is imposed, 

claims satisfying the deductible and falling below the deductible threshold are included in 

the database. Spending has been adjusted to 2008 dollars using the medical cost Consumer 

Price Index (CPI). All models adjust standard errors for clustering at the MSA level. Given 

the very large sample size, these adjustments had little impact on the significance of the 

results. Firm identifiers were not available in the releasable data set, so clustering at the 

employer level was not possible.

The enrollment characteristics in the MarketScan Database are largely similar to nationally-

representative data for individuals with employer-sponsored insurance (ESI) in the Medical 

Expenditure Panel Survey (MEPS), although a higher percentage of MarketScan enrollees 

reside in the South Census region. A comparison of the spending distribution of individuals 

in employer-sponsored plans in the 2005 MEPS survey to the 2005 MarketScan Database 

found the MarketScan expenditures were approximately 10% higher than MEPS. 

MarketScan provided a more complete capture of high cost spenders (e.g., institutionalized 

individuals or out of area utilization) and a more complete capture of spending across the 

spending distribution (Aizcorbe et al., 2012).

Over 2.5 million people can be followed for the entire 2003–2008 period. For these 

individuals enrollment is distributed across plan types in 2003 with 14% enrolled in 

Comprehensive plans, 28% in HMOs, 16% in point of service (POS) plans, 27% in PPOs 

and the remaining 5% in Other plan types (Table 2). By 2008 the mix of plan types changed 

(not shown) to 5% in Comprehensive plans, 28% in HMOs, 17% in POS plans, 46% in 

PPOs, 3% in CDHPs and 1% in Other or Unknown plan types. For firms with over 200 

employees, the plan distribution from the Kaiser Family Foundation and Health Research & 

Educational Trust 2008 Annual Survey Employer Health Benefits was 1% Comprehensive, 

20% HMO, 10% POS, 64% PPOs and 5% CDHP ((Kaiser Family Foundation/HRET, 

2008). Not surprisingly given worker mobility, attrition is common. About 60 percent of 

commercially-insured, under age 65 individuals exit the sample within 5 years. Some 

attrition arises from benign reasons (in terms of the risk of biasing estimates of spending 
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persistence in the broader population all persons under age 65 holding ESI at a point in 

time), such as censoring due to employers no longer providing data to MarketScan (i.e., the 

entire group exits rather than a self-selected subset of individuals), or exogenous exits such 

as children aging out of dependent status or workers aging into Medicare coverage. Other 

exits, such as death, retirement (without continued coverage), loss of employment or 

changing employers may be endogenous to health spending. Therefore, we describe the 

extent and correlates of attrition from our sample to gain some insight into the extent of 

selection in our continuous enrollment cohort.

For employees and dependents remaining in MarketScan continuously from 2003–2008, 

healthcare spending is characterized several ways. To create manageable and interpretable 

groupings, we classified each individual’s annual spending as high, moderate or low. Due to 

the skewed distribution of expenditures and changes in average spending over time, rather 

than using tertiles or fixed dollar cutoffs, we defined high as the top 10 percent, moderate as 

the top 10%–30%, and low as the bottom 70% of the spending distribution for the year. In 

2008, the cut points between categories were $3,362 (top 30 percent) and $10,535 (top 10 

percent). Because there are 729 possible patterns of spending across categories over six 

years, we then developed a typology of patterns based on time spent in the three categories. 

To enhance interpretability, we created five ordered categories:

1. Usually low (low spending at least four years and no years with high spending)

2. Low/Moderate (low spending in three or fewer years but no years with high 

spending)

3. Sometimes high (one or two years of high spending)

4. Often high (three or four years of high spending)

5. Usually high (five or six years of high spending)

The extremes of the ordered categorization reflect the greatest persistence of spending. 

Clearly, these classifications mask some potentially interesting variation (e.g., is spending 

rising or falling over time?) that could be explored by using other classification schemes in 

further research. However, we believe that this classification scheme provides useful 

insights into the dynamics of health spending and yields meaningful and intuitive 

interpretations.

To describe the dynamics of high spending, we construct transition tables showing the 

probability that a person in the top 10% of the spending distribution in 2003 remains in the 

top 10% one through five years later. To determine how the concentration of spending that 

has often been calculated for a single year persists over multiple years, we calculate the 

percent of spending by different shares of the population over one, three and six years.

Logistic regression is used to model the dichotomous outcome (spending in the top 10% in 

year t+n, where n=1, 2, 3, 4 or 5, as a function of characteristics in year t). This determines 

the extent to which current characteristics predict future high spending in both the short- and 

long-term. Ordered logistic regressions are estimated to predict which of the five spending 

patterns occurred over the six-year study period.

Hirth et al. Page 5

Med Care Res Rev. Author manuscript; available in PMC 2016 June 01.

A
uthor M

anuscript
A

uthor M
anuscript

A
uthor M

anuscript
A

uthor M
anuscript



Results

The characteristics of persons in different six-year spending categories are summarized in 

Table 2. 69.8% of the sample never had spending in the top 10% (that is, they were in the 

Usually low or Low/Moderate categories). Of the 30.2% who appeared in the top 10% at 

least once, about three quarters (75.4%) were in the Sometimes high category (that is, top 

10% no more than twice during the six year period). Those in the Usually high group were 

on average 17.6 years older than those in the Usually low group, and this high spending 

group was predominantly female (65%). More individuals in the higher spending groups had 

PPO or Comprehensive insurance coverage in 2003 compared to the other types of insurance 

plan. As the categorizations included more time spent in years with higher annual medical 

expenditures, individuals were less likely to be children/other, and the relative mix of 

employees vs. spouses shifted towards spouses at the higher spending categories (e.g., 

employees outnumbered spouses by 42.1% vs. 19.8% in the Usually low category, but only 

by 53.7% to 41.1% in the Usually high category). The Charlson comorbidity index, a 

measure of morbidity based on the presence of pre-defined comorbid conditions, was 17.1 

times higher for individuals classified as Usually high, compared to those in the Usually low 

group.

Table 3 shows the probability of top 10% spenders remaining in that category in subsequent 

years. Focusing on the top row, of those individuals who were in the top 10% of 

expenditures in 2003, the likelihood of being in the top 10% declined only gradually as the 

follow-up time rose. For example, 43.4% remained in the top 10% in 2004 and 34.4% (not 

necessarily the same individuals) were high spenders in 2008. Therefore, those who were in 

the top 10% in 2003 were 79.3% (34.4%/43.4%) as likely to be high spenders five years 

later as they were only one year later, indicating only a modest decline in the persistence of 

high spending over time.

Figure 1 shows the percent of aggregate expenditures that different percentiles of enrollees 

account for in 2008, 2006–2008 and 2003–2008. The one year (2008) concentration 

statistics are quite similar to those often quoted. With longer time frames, concentration 

declines moderately at the high end (e.g., top 1% of 2008 spenders account for 24% of 2008 

spending whereas the top 1% of 2003–2008 spenders account for 14% of all 2003–2008 

spending). At the low end of the distribution, concentration changes only modestly when 

comparing one and six year measures (bottom 50% accounted for 5% of 2008 spending vs. 

9% of 2003–2008 spending).

Figure 2 illustrates spending growth by category. For those classified as Usually low 

spenders, average annual expenditures increased from $932 to $1,207 (29.5% increase), 

while for the Low/Moderate group, the average annual medical expenditures went from 

$3,349 to $4,293 (28.2% increase). For individuals who were classified as Sometimes high, 

average annual medical expenditures jumped from $5,647 to $8,664 from 2003 to 2008 

(53.4% increase). Similarly, those who were Often high (3–4 years of high spending) had an 

increase in their average annual expenditures from $11,980 to $18,661 (55.8% increase). 

Finally, those who were Usually High (5–6 years high) went from spending on average 

$24,477 in 2003, to $32,785 in 2008 (33.9% increase).
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An important consideration in a discussion of persistence in healthcare spending is how well 

individual characteristics predict future expenditures. If certain characteristics consistently 

predict higher medical spending, targeted case management could be implemented to defray 

these future costs. Table 4 shows the results of logistic regressions to determine which 2003 

characteristics predicted spending in the top decile in subsequent years. Results are reported 

as mean marginal effects across all observations, indicating the average change in the 

predicted probability of high spending associated with each independent variable. Higher 

probability of being in the top ten percent was associated with several demographic and 

geographic characteristics including older age (positive linear and negative quadratic effect, 

but the net effect was positive throughout our sample’s age range), female gender, 

enrollment in a PPO in 2003, early retiree status, union membership, location in rural and 

higher income areas and certain census regions. Many of these factors had relatively small 

effects.

In terms of comorbid conditions, several notable patterns emerged. First, for most 

comorbidities measured in 2003, the mean marginal effect decayed monotonically and 

gradually as the prediction interval increased. Typically, the marginal effects for predictions 

of high spending five years later (in 2008) were 15–30% smaller than the marginal effects 

for predicting high spending one year later (in 2004). This suggests that although recent 

information is more predictive, considerable spending persistence is associated with most 

comorbidities. Second, for some comorbidities, the five year marginal effects remained 

nearly constant, indicating that longer-term persistence in spending associated with these 

conditions is as great as shorter-term persistence. These conditions, including rheumatologic 

conditions, renal disease, diabetes, and AIDS, tended to be chronic and often involve regular 

diagnostic testing and ongoing use of costly medications. Third, for another set of 

comorbidities (myocardial infarction, tumor, metastatic tumor), the marginal effects 

declined more substantially as the prediction interval lengthened. Because these conditions 

have high mortality rates, the declining marginal effects may simply reflect survivorship as 

only those patients doing relatively well remain in the sample long enough to observe 

spending five years later. Fourth, marginal effects for medical conditions tended to be larger 

than those for psychiatric conditions. AIDS has the highest marginal effects by far, and 

those psychiatric conditions that have relatively large marginal effects represent severe 

disorders (e.g., bipolar disorder, schizophrenia, major depression). Finally, the variable 

indicating trauma occurring in 2003 has a relatively small (compared to most medical 

comorbidities) marginal effect for predicting expenses one year later, as might be expected 

for what is arguably the clearest indicator of an acute condition in the model. However, that 

marginal effect decays only slightly as the prediction interval lengthens from one year to 

five years. This suggests that while trauma is only moderately predictive of being in the top 

ten percent one year later, there is an associated residual baseline cost that persists for at 

least five years after the initial event.

Table 5 shows mean marginal effects from an ordered logistic regression determining how 

predictive individual characteristics in 2003 were of spending categories. Most results are 

consistent with those in Table 4. These marginal effects represent percentage point changes, 

and for interpretation it is useful to compare them to the absolute percentage of the sample 

appearing in the category. For example, diabetes strongly predicted consistently high 
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spending, as the marginal effect for being in the Usually low category is −24.5% (relative to 

61.1% of the entire sample in that category) and the marginal effect for being in the Usually 

high category is +3.0% (relative to 2.7% of the entire sample in that category). AIDS is the 

most powerful predictor of consistently high spending, as the marginal effect of being in the 

Usually low category is −91.5%, while the effect for being in the Usually high group is 

+11.3%. Other illnesses with large marginal effects on being in the Usually high category 

include moderate or severe renal disease, rheumatologic and connective diseases, congestive 

heart failure, myocardial infarction, liver disease and metastatic solid tumors.

Sample Attrition

Several factors predicted attrition from MarketScan prior to the end of the six-year period. 

First, average annual attrition rates for employees without dependents were 2.4 percentage 

points higher (15.1%) than those with dependents (12.7%). Second, there were offsetting 

trends with respect to health spending. Employees with higher spending were more likely to 

leave the sample, consistent with the expectation that their health conditions impair their 

ability to maintain employment. Employees in the highest quartile of spending were 

approximately 2.5 percentage points per year more likely to leave than those in the lowest 

quartile of spending. Conversely, as dependent spending rose, employees were less likely to 

leave the sample annually. Employees with dependents in the highest quartile of spending 

were 2 percentage points less likely to leave the sample than employees with dependents in 

the lowest quartile of spending. This is consistent with retention of coverage being more 

important for employees whose dependents are high care users. The extent to which attrition 

by health status affects our findings depends on the net effect of these offsetting forces. The 

fact that these attrition trends are of similar magnitude and opposite sign provides some 

assurance that inferences drawn about spending persistence in the working age population as 

a whole may not differ drastically from those based on a continuously enrolled population. 

To further test the extent to which prior health spending influences attrition, we estimated a 

logistic regression model predicting attrition as a function of prior spending, controlling for 

employee characteristics, plan type and region. Prior spending only modestly predicted 

attrition (adjusted odds ratio 1.008 per $1000 higher spending, suggesting that our estimates 

of persistence based on continuous enrollees may not differ substantially from estimates for 

an employer-based sample that could track spending after separation from the initial 

employer. Nonetheless, the findings reported here apply directly only to under-age 65 

persons with stable ESI, and generalizations to broader populations such all persons with 

ESI at a point in time or the entire under 65 population may still be subject to selection 

biases.

Discussion

By using recent data for a large, under-65 population with a six year observation period, this 

study adds considerably to our knowledge of long-term health spending patterns at exactly 

the time when the country is implementing various health reforms. In terms of the broad 

question of how persistent health spending is over time, different observers may interpret 

our findings in different ways. Nonetheless, we believe that several conclusions can be 

drawn. Although individuals’ positions within the spending distribution vary over time, 
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considerable persistence exists. This is particularly clear at the lower end of the spending 

distribution. Over the six-year period, 69.8% of enrollees never appeared in the top 10% of 

the annual spending distribution, and even over this long time frame, the bottom 50% of 

spenders accounted for less than 10% of total spending.

Persistence at the top of the distribution is also considerable. Of those in the top 10% in 

2003, 43.4% remained in the top 10% one year later. This probability declined gradually in 

subsequent years, but even five years later, 34.4% of the top spenders in 2003 were still in 

the top 10%. The concentration of spending over the six-year period among the very highest 

spenders (top 1%) remains high (14% of spending), though notably lower than the one year 

concentration (24% of spending in 2008). Many enrollee characteristics and clinical 

conditions retained much of their predictive power for spending five years in the future 

(relative to their predictive power for spending the next year). Nonetheless, it is also clear 

that there exists quite a bit of mobility in who enters the top 10% of the spending 

distribution in any given year. Consistent with earlier research using the 2-year MEPS 

panels (Monheit, 2003; Cohen and Yu, 2012), mobility is evident in the short-term as more 

than half of those in the top 10% of the distribution in one year are not in the top 10% the 

following year. This study demonstrates mobility over the longer-term, with three quarters 

of those who ever appear in the top 10% of annual spending do so only once or twice over 

six years.

The CDHP plan structure increases the salience of information about spending persistence 

relative to traditional plan designs which do not roll over unused funds or generate 

incentives to move care across plan years based on year-to-date and anticipated spending 

relative to a high deductible. Understanding the degree of persistence in spending overall 

and as a function of demographics and comorbid conditions, allows the individual to 

anticipate spending over the coming years based on previous spending patterns and respond 

by adjusting contributions to their HSA, HRA or other savings. Individuals with low 

spending can anticipate a low likelihood of large expenses over the subsequent five years. In 

the rare high spending year they may take advantage of low cost-sharing rates in excess of 

the deductible, and may opt to undertake discretionary spending. In most years these low 

spending individuals may not need to make large contributions to an HSA or HRA.

The concentration of long-term medical spending documented in this study supports the use 

of disease-management, particularly for those with the conditions that remained strong 

predictors of high spending throughout the five year follow-up period. Many characteristics 

measured in 2003 retained long-term predictive power with regard to future spending, 

including age, gender, and a variety of medical conditions. These data provide a way to 

further delineate individuals who may benefit from disease-management. The PPACA also 

addresses this issue with the development of Accountable Care Organizations (ACOs), 

giving physicians incentives and a foundation upon which to coordinate care across 

providers. Further, the medical home model provides another way to coordinate care for 

individuals with illnesses that predispose them to recurring medical expenditures. Focusing 

these efforts to address the relatively small set of individuals with consistently high costs 

(e.g., the 10 percent of the population that accounts for half of all spending over a six-year 
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horizon) could lead to substantial reductions in overall medical expenditures in both the 

short- and the long-term.

Our categorizations of six-year spending ranged from Usually low to Usually high, based on 

the number of years spent in either the high (top 10%) or low (bottom 70%) ends of the 

spending distribution. Comparing the characteristics most prevalent among those in each 

category allows us to paint a better picture of the makeup of individuals who were 

consistently high spenders. Those in the top 10% for at least five of the six years were more 

likely to be from the North Central or South regions, female and older. This regional 

variation may be indicative of regional differences in care delivery and how people approach 

medical utilization, or overall health status. Insurance plan types also seem to play a role in 

costs incurred, as PPOs were more prevalent in the higher spending groups. This may be 

indicative of either increased moral hazard in less managed plans, or individuals selecting 

such plans knowing that they will frequently use the medical system. The greater degree of 

persistence at both ends of the spending distribution decreases the utility gained from 

insurance for these populations and undermines the function of insurance markets through 

the increased potential for adverse selection and cream-skimming (Breyer, Bundorf, & 

Pauly, 2011). This raises concerns regarding the participation of low-cost individuals in 

insurance exchanges. Therefore, the sorts of case-mix adjustment or reinsurance 

mechanisms contained in the PPACA may be necessary to ensure that health plans offered 

on the exchanges compete primarily on the basis of value and quality rather than risk 

avoidance. However, the high persistence seen at the low end of the spending distribution 

may be a greater concern given the legislation’s limits on premium adjustments for age and 

other factors and the relatively modest initial penalties for failing to satisfy the individual 

coverage mandate. The fraction of these low cost consumers who opt out of the system will 

be a key determinant of premiums charged to those with high cost conditions.

This work has several limitations. First, MarketScan only includes employees and 

dependents of the large firms that are clients of TruvenHealth. Although the MarketScan 

database is the same one used by CMS to calibrate its risk-adjustment model for the health 

exchanges (Patient Protection and Affordable Care Act, 2014), these data should not be 

interpreted as representative of the entire under-65 US population or of the previously 

uninsured who are seeking coverage through the ACA’s health exchanges. Second, our 

simple categorization of spending patterns abstracts away from some potentially interesting 

features of the data (e.g., is a person’s spending rising or falling, are their high cost years 

adjacent or scattered?) that could be explored in further research. Third, the models 

predicting future high spending at the individual level had limited predictive power, 

reflecting the high degree of unpredictable variation inherent to healthcare spending data. 

Fourth, requiring six years of continuous enrollment creates attrition bias to the extent that 

attrition is affected by health, an issue largely ignored by prior studies of longer-term 

spending persistence. No compelling instrumental variable or exclusion restriction is 

available to allow us to generalize directly to the broader population of all workers holding 

ESI at a point in time or all persons under age 65. Therefore, our results should be 

interpreted as reflective of spending patterns among a population that maintains ESI over a 

six year timeframe. However, attrition due to mortality is less important in the under-65 
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population than in the Medicare population. Further, in our sample, high spending 

employees were more likely to exit before six years but high spending dependents were 

more likely to stay. On net, spending only modestly predicted attrition. Likewise, better 

understanding of cost-patterns among long-term employees is significant in its own right. 

Many of the interventions that might influence cost trajectories (e.g., workplace wellness 

programs, disease management, value-based insurance design incentives for care of chronic 

conditions) are likely to have larger returns over a longer time horizon. Therefore, from an 

employer perspective such interventions would be most valuable in the segment of the 

employee population that remains enrolled over the longer-term.
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Figure 1. Concentration of health expenditures over 1, 3, and 6 years
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Figure 2. Long Term Spending Group Expenditures
Usually low – low spending at least four years, no years with high spending, Low/Moderate 

– low spending in three or fewer years, no years with high spending, Sometimes high – 1 or 

2 years of high spending, Often high – 3 or 4 years of high spending, Usually high – 5 or 6 

years of high spending. High spending is the top 10% and low spending is the bottom 70% 

of annual expenditures.
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