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ABSTRACT  

The problem of moral hazard is a key issue in health care and health insurance 

reform and has been much discussed in the recent presidential campaigns and in 

President Obama’s proposals for health reform. This thesis examines the price effect due 

to moral hazard and quantifies it across two medical services for a particular population: 

the near-elderly (individuals between the ages of 55 and 64): visits to the doctor and 

nights stayed in the hospital. After running specification tests, the preferred model is the 

zero-inflated negative binomial regression model for count data with a logit specification 

in the first stage. The results differ slightly depending on what type of insurance an 

individual has (public or private) and which dependent variable (doctor visits or nights 

stayed in the hospital) is used in the model. Those who have public insurance seem to be 

less affected by moral hazard and choices about visiting the doctor seem to be more 

susceptible to moral hazard than choices about spending time in the hospital. 
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1 

I. Introduction 

 The concept of moral hazard exists in most types of insurance.   The idea of 

moral hazard in the general insurance context is that a person’s behavior changes 

towards taking more risk because of the fact that they have insurance.  This thesis 

explores moral hazard in health insurance.  Although there is some discussion in the 

health insurance literature on classical moral hazard1, the typical use of the term ‘Moral 

hazard’ in health insurance is slightly different than moral hazard in other types of 

insurance. Moral hazard in health insurance is the price effect generated by having 

health insurance.  If moral hazard exists in this context, having health insurance makes 

health care services cheaper for an individual, and, therefore, he will consume more 

services than he would otherwise, all else being equal.  Using econometric analysis, this 

thesis tries to isolate the price effect due to moral hazard and quantify it for a particular 

population: the near-elderly. 

 The population ‘near-elderly’ is defined as individuals between the ages of 55 

and 64.2  This population is interesting in that many adults who retire or lose their jobs 

at some point in this age range do not qualify for Medicare (the main public health 

insurance program for the elderly in the United States) until age 65.  Therefore, many 

people in the health care field have identified near-elderly people as at risk for being 

underinsured, i.e. not able to afford adequate or even any health insurance coverage if 

they do not receive insurance through an employer.  Additionally, health problems tend 

                                                                                                                                                                                                                                                                                                             

1 Ecer, 2001 
2J Michael McWilliams, Alan M Zaslavsky, Ellen Meara, John Z Ayanian. "Health Insurance Coverage 
And Mortality Among The Near-Elderly. " Health Affairs  23.4 (2004): 223. 
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to increase around the ages of 55 to 64 and so near-elderly people will probably face 

higher premiums than younger populations and if uninsured, are at much higher risk of 

death than their insured counterparts.3  Limited risk-pooling, the aging of the U.S. 

population as a whole, the urge to reform the healthcare system and rising costs of 

healthcare mean that providing insurance to this population has been and will continue 

to be a highly relevant policy issue in the United States. 

 Several proposals have been considered to address how to provide cost-effective 

health insurance to near-elderly people.  One plan, which was part of presidential 

candidate, Al Gore’s, healthcare proposal, was to create a Medicare buy-in, which 

would allow for people who did not have health insurance through their employer, but 

who would not yet qualify for Medicare due to age, to buy into Medicare early.4  Other 

ideas to insure the near-elderly include continuation of employer health insurance with 

services like COBRA or investment in private insurance.  Both of these suggestions are 

very costly to the consumer of health insurance and services compared to a program like 

a Medicare buy-in.5 

 The 2008 presidential campaigns once again brought health insurance to the 

forefront of policy discussions in the United States.  The main issue addressed was how 

to make sure all Americans have access to health insurance while keeping the costs of 

the insurance and the healthcare system as a whole under control.  Moral hazard is an 

important aspect of this discussion because, if moral hazard exists, it will affect how 

                                                                                                                                                                                                                                                                                                             

3 ibid 
4 Richard W. Johnson, Amy J. Davidoff, and Marilyn Moon. “Insuring the Near-Elderly: Potential Roll 
For Medicare Buy-in Plans.” The Retirement Project, Urban Institute Brief Series No. 13 (2002) 
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individuals value health insurance and health services, which will affect the cost and 

design of insurance and the overall cost of healthcare.  

 Each candidate made healthcare reform and health insurance one of the main 

topics of his or her campaign promises in 2008.  Hillary Clinton’s plan would mandate 

the purchase of approved health insurance for everyone, including the near-elderly.6  

Barack Obama and John McCain did not support a plan for mandated purchase of health 

insurance but did offer proposals to deal with the expanding costs of healthcare and to 

try to help the uninsured and underinsured populations.  John McCain’s plan included 

proposals to give tax credits to families to purchase health insurance and to work with 

States and non-profit organizations to help close the insurance gap for people who were 

denied private health insurance because of pre-existing conditions.7 

 Barack Obama’s plan, which, given his victory in the presidential race, is what 

will likely be implemented in the next few years, involves changes to health insurance 

that he and Vice-president Joe Biden believe will make health insurance more 

affordable to all Americans and will expand coverage while not creating a government-

run health insurance system.  To accomplish these goals, Obama and Biden’s plan 

includes requiring insurance companies to cover pre-existing conditions, creating a 

small business tax credit to help smaller employers provide health insurance to their 

employees, the government helping to cover a portion of catastrophic health costs, 

                                                                                                                                          

5 ibid 
6 Tanner, Michael D. and Michael F. Cannon. "HillaryCare II: Just as bad as HillaryCare I." October 6, 
2007. http://www.cato.org/pub_display.php?pub_id=8736 (accessed March 23, 2009). 
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preventing insurers from overcharging doctors for malpractice insurance, requiring 

large employers not providing health insurance to contribute to employees’ health care 

costs, extending affordable health insurance options for small businesses, and giving tax 

credits to individuals to help pay premiums.  Obama and Biden’s plan also has 

initiatives to cut costs including allowing the importation of drugs from Canada, 

requiring hospitals to report costs, reducing the costs of catastrophic illnesses and 

stopping and preventing anticompetitive activity in the health insurance market that 

drives up costs without improving care.8 

 As of the writing of this paper, President Obama has dedicated approximately 

$160 billion of the money in the stimulus plan to healthcare.  Part of the money ($39 

billion) will be used to subsidize COBRA benefits for workers who were recently laid 

off.  The subsidy would be applied to near-elderly individuals who did not work 

anymore but who were too young to qualify for Medicare, and the plan also includes a 

provision for adults older than 55 to keep their COBRA benefits longer after losing their 

jobs than before.9  As was noted above, the extension of COBRA benefits may not be 

the best way to address the gap in health insurance provision for the near-elderly 

because of the expense to the individual of the program.  A Medicare buy-in could be 

                                                                                                                                          

7 Anderson, Scott J. “Tax credits at heart of McCain's health care proposal” CNN Politics, April 29, 2008. 
Accessed March 23, 2009 http://www.cnn.com/2008/POLITICS/04/29/mccain.healthcare/index.html 
8 Plan for a Healthy America, Barack Obama and Joe Biden’s Plan.  Accessed March 23,2009 
http://www.barackobama.com/issues/healthcare/#make_health_insurance_work 
9 “Health Care Nabs More Than $150B in Economic Stimulus Plan” Health IT, California Healthline 
January 16, 2009 accessed March 23, 2009 
http://www.californiahealthline.org/Articles/2009/1/16/Health-Care-Nabs-More-Than-150B-in-
Economic-Stimulus-Plan.aspx?topic=Health%20IT 
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less costly, especially for those with pre-existing conditions or who are considered high 

risk.10  However, a Medicare buy-in that costs the consumer less has the potential to be 

much more costly for the government.  How health care reform will play out is not 

known at this time, but the problem of moral hazard will remain a key policy issue in 

the discussion of how to proceed. 

II. Literature Review 

Although the concept of moral hazard has been around for a long time, it was 

first introduced to the medical insurance literature by Kenneth Arrow in the 1960s.  His 

paper, “Uncertainty and the Welfare Economics of Medical Care”, published in the 

American Economic Review in 1963 introduced the idea of moral hazard in health 

insurance provision and take-up. Basically, moral hazard occurs when sick patients 

utilize medical services more when they have health insurance than otherwise.  So, it is 

simply the price effect of having health insurance all else equal. The term, ‘moral 

hazard’ although debateable because it is unclear whether what the patient is doing is 

actually a morally wrong behavior, is well-established in the literature for this effect.  

Regarding moral hazard, Arrow concludes that the existence of insurance has an effect 

on incentives of those buying the insurance because, to some degree, individuals can 

control the event that leads them to using the insurance (in this case, health status) and 

also affects the way individual patients are treated by doctors (doctor induced moral 

hazard) – i.e. those with insurance receive different procedures and medications than 

                                                                                                                                                                                                                                                                                                             

10 Ungar, Laura and Howington, Patrick, “Health insurance: A growing Middle-class crisis Several paths 
could lead to better health care; broad cost reforms pushed”  Courier Journal Special Report, October 26, 
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uninsured individuals with the same condition.11 Arrow wrote several articles on the 

economics of health insurance in the 1960’s. Another important author in the inception 

of moral hazard economics in health care is Mark Pauly.  His paper, “The Economics of 

Moral Hazard: Comment” also published in the American Economic Review is a 

response to Arrow’s original paper.  Pauly argued that moral hazard had little to do with 

morality but is rather rational economic behavior.  Pauly argued that people with 

insurance will use more health services because their risk is spread over all purchasers 

of health insurance and, therefore, there is no prompt from the market to use less health 

services.12  Pauly does not deny that the phenomenon exists but attributes it to different 

motives than Arrow.  Arrow further responded to Pauly in his subsequent paper, “The 

Economics of Moral Hazard: Further Comment” also published in the American 

Economics Review, by saying that regardless of where the motivation for the moral 

hazard phenomenon came from, certain precautions and sanctions should be put in 

place to help manage the effects of it.13  Subsequently, Michael Grossman introduced 

the idea that a person’s health is an endogenous variable, determined by a person’s 

natural health status and choices he makes, in his paper, “On the Concept of Health 

Capital and the Demand for Health, “ published in the Journal of Political Economy in 

                                                                                                                                          

2008 accessed March 23, 2009 http://www.courier-
journal.com/cjextra/healthinsurance/stories/solutions3.html 
11 Kenneth J Arrow. “Uncertainty and the Welfare Economics of Medical Care” The American Economic 
Review, Vol. 53, No. 5 (Dec 19, 1963) p 961 
12 Mark V Pauly. “The Economics of Moral Hazard: Comment” The American Economic Review, Vol. 
58, No. 3, Part 1 (Jun., 1968), p 535 
13 Kenneth J Arrow. “The Economics of Moral Hazard: Further Comment” The American Economic 
Review, Vol. 58, No. 3, Part 1 (Jun., 1968): p 538 
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1972.  Grossman suggests a model for measuring health status that takes into account 

the endogeneity of the variable and looks at “good health” as a commodity that 

depreciates over time.  Grossman argues that his model should be used because it 

relates the theory of demand for health with empirical observations.14 

Recently, other authors have been taking a fresh look at Arrow and Pauly’s work 

on moral hazard in health insurance.  One example of a paper written in the last 10 

years concerning the economics of moral hazard include John Nyman’s, “The 

Economics of Moral Hazard, Revisited” published in the Journal of Health Economics 

in 1999.  Nyman argues that Pauly overstates the moral hazard welfare loss associated 

with health insurance because medical care consumption is determined by income.15  

Other recent papers have been published regarding moral hazard and how it affects 

health insurance provision.  Some examples of these papers are Stefan Felder’s, "To 

wait or to pay for medical treatment? Restraining ex-post moral hazard in health 

insurance. " published in the Journal of Health Economics in 2008, Mark V. Pauly and 

Frederic E. Blavin’s, "Moral hazard in insurance, value-based cost sharing, and the 

benefits of blissful ignorance. " also published in the Journal of Health Economics in 

2008 and Pedro Pita Barros, Matilde P Machado and Anna Sanz-de-Galdeano’s, "Moral 

hazard and the demand for health services: A matching estimator approach,” also 

published in the Journal of Health Economics in 2008.  Catagay Koc has done work 

recently on moral hazard in health insurance using similar data to what is used in this 

                                                                                                                                                                                                                                                                                                             

14 Michael Grossman. “On the Concept of Health Capital and the Demand for Health” The Journal of 
Political Economy, Vol. 80, No. 2 (Mar. - Apr., 1972: p. 247 
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thesis.  In his article, “Health Specific Moral Hazard Effects,” Koc analyzed a section of 

the 2000 Medical Expenditure Panel Survey and found that there is variation in moral 

hazard in the demand for health services across different subpopulations, including 

those of better or poorer health.16 A subsequent article, written with Richard Dusansky, 

“Health Care, Insurance, and the Contract Choice Effect” in 2006, explores the 

relationship between an individual’s demand for healthcare and choice of insurance 

policy.  Koc and Dusansky found that higher costs of medical care result in reduced 

amount of services demanded and also changing demand for insurance policy.17 

There has been some work in recent years on the provision of health insurance 

to the near-elderly.  The concept was made especially popular because it was a major 

part of presidential candidate Al Gore’s health care proposal.  Some recent papers 

looking at health insurance for the near-elderly include, David W Baker, Joseph J 

Sudano, Ramon Durazo-Arvizu, Joseph Feinglass, Whitney P Witt and Jason 

Thompson’s "Health Insurance Coverage and the Risk of Decline in Overall Health and 

Death Among the Near Elderly, 1992-2002," published in Medical Care in 2006.  The 

article explores the connection between being uninsured and overall decline in health 

for the near elderly and found that those without health insurance had a significantly 

                                                                                                                                          

15 John A Nyman. "The economics of moral hazard revisited. " Journal of Health Economics  18.6 (1999): 
p 811-812 
16 Koc, Catagay, “Health-Specific Moral Hazard Effects," Southern Economics Journal, 2005. 
17 Dusansky, Richard and Koc, Catagay, “Health Care, Insurance, and the Contract Choice Effect.” 
Economic Inquiry; Jan 2006; 44, 1; Research Library Core: pg 121 
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higher long-term risk of death than those insured.18 J Michael McWilliams, Alan M 

Zaslavsky, Ellen Meara and John Z Ayanian’s "Health Insurance Coverage And 

Mortality Among The Near-Elderly. " published in Health Affairs in 2004 came to a 

similar conclusion about the increased mortality risk  of near-elderly people without 

health insurance.  Eve Powell-Griner, Julie Bolen and Shayne Bland’s "Health care 

coverage and use of preventive services among the near elderly in the United States, " 

published in American Journal of Public Health in 1999 looked at whether the near-

elderly could participate in a Medicare buy-in if such a program were available and 

concluded that, because of the expense of the program and the resources of the 

population, a subsidy would be necessary for widespread use among near-elderly 

without health insurance.19   

III. The Research Question and Model 

This thesis studies how to quantify and rank moral hazard in health insurance for 

the near-elderly across two medical services: visits to the doctor and nights stayed in the 

hospital.  Further exploration not included in this paper may lead to conclusions about 

activities related to good health and prevention i.e. does having insurance not only lead 

to the price effect of moral hazard, but also lead to participating in more risky behaviors 

or less preventative activity.  In this paper, factors such as risky behavior or 

                                                                                                                                                                                                                                                                                                             

18 David W Baker, Joseph J Sudano, Ramon Durazo-Arvizu, Joseph Feinglass, Whitney P Witt, Jason 
Thompson. "Health Insurance Coverage and the Risk of Decline in Overall Health and Death Among the 
Near Elderly, 1992-2002. " Medical Care  44.3 (2006): p 277 
19 Eve Powell-Griner, Julie Bolen, Shayne Bland. "Health care coverage and use of preventive services 
among the near elderly in the United States. " American Journal of Public Health  89.6 (1999): p 882 
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preventative behavior are taken into account as part of overall health status but not 

explored in depth. 

Using Michael Grossman’s concept of health demand: that health is an 

endogenous variable that depends on an initial stock of health and choices that are made 

throughout life, this thesis attempts to measure the healthcare demand of near-elderly 

people depending on a variety of factors including health insurance status, perceived 

health status, and demographic controls.  Specifically, I am interested in finding out if I 

can measure moral hazard associated with having private and public insurance 

controlling for health status, environmental factors, and demographics.   

This thesis runs two sets of models, each with a different measure of  medical 

services demanded as the dependent variable.  The first model measures the effect of 

the independent variables on the number of physician visits an individual goes to in a 

year and the second measures the effects on the number of nights stayed in a hospital in 

a year. In the process of analyzing the data, I discarded the variable that measures 

number of hospital admissions as a dependent variable because running the model using 

the variable that measures nights stayed in the hospital made the number of hospital 

admissions redundant – i.e. if there was a non-zero number of nights stayed in the 

hospital, then ‘adm’ would have a non-zero value as well and therefore would not 

provide any additional information.  The independent variables of interest are health 

insurance status and health status, including whether an individual has a pre-existing 

condition and their own evaluation of their health status.  Finally, the models include 
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several environmental and demographic controls including gender, age, race, ethnicity, 

region of residence, and others.  

The general form of the models is: 

Health services used = β0 + β1(insurance status) + βiXi  + βjZj + u 

where Xi is several variables that control for whether a person has a chronic disability or 

illness and where Zj are demographic control variables such as age, gender, and 

employment status.  Using this model, I can measure whether having private, public, or 

no insurance has any effect on the amount of health services used by someone while 

controlling for other factors that would influence how many medical services that 

person uses outside of the moral hazard price effect.  

The specific model that I use in this thesis is a zero-inflated regression model for 

count data, which allows me to take into account the fact that the dependent variables of 

interest are measured in discreet amounts with relatively low values and also to take 

into account that many of the values in the dataset are zero, i.e. someone who did not go 

to the doctor and/or visit the hospital anytime in a year.  In this thesis, I specifically use 

a zero inflated negative binomial regression (ZINB), after testing it against all other 

relevant models.  The regression has two stages.  Stage one determines what the 

probability is of that person having zero as the value for the event, i.e. not going to the 

doctor at all.  Stage 2 determines the effect of the independent variables on how many 

times the event of interest occurs, again including zero as an outcome, such as how 

many doctor visits someone goes to in a year.  The zero in stage 1 can be interpreted as 
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an outcome where the person was never sick of never conceived of going to the doctor.  

The zero in stage 2 is different in that affordibility, access, or having no time may have 

led to this outcome.  The probability of the number of events being zero in stage 1 can 

be estimated by Logit or Probit.  The effects on the number of times an event happens is 

measured with a negative binomial regression.   

In his paper, “Qualitative Differences in the Moral Hazard Effect of Health 

Insurance Across Medical Services,” Sencer Ecer describes the form of the zero inflated 

negative binomial model as: 

P(D1) –F(Z,γ) – F(Zγ) 

P(yi - jD2)   - Γ(jα-1)              α-1                             µ 
                         (  ) α-1 (  ) j . 
                      Γ(j + 1) Γ(α-1)    α-1 + µ              α-1+ µ 

 

where j is a non-negative integer and α is a non-negative real number, and F(.) 

is the logistic distribution in the present application.  D1 represents whether an 

individual would use a medical service at all and D2 represents how many times an 

individual uses the service once deciding to partake, which potentially also includes 

zero.20 

As was mentioned above, the probability density function for the first stage of 

the regression can be measured with Logit or Probit.  I specified both when running my 

regressions and find that the data runs more easily using Logit and the results are 

consistent.  However using probit in the first stage shows interesting results worth 
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noting.  The coefficients on whether a person has public and private insurance are of 

less magnitude than when using Logit, but more statistically significant.  For this thesis, 

I use the logit specification for my main analysis, but for more details on what the 

probit specification looks like, see Appendix 1. 

Another possible model to use to measure moral hazard in this application 

would be a zero inflated poisson (ZIP) model.  The model functions the same way as a 

zero inflated negative binomial (ZINB) model.  The only difference is that the second 

regression is run using a fitted poisson model instead of a negative binomial model.  I 

tested the different models against eachother using a ZIP and Vuong test after running 

the ZINB model and found ZINB to be statistically preferable due to the large positive 

p-values associated with the test statistic for both tests.21 

IV. The Data 

This thesis uses a segment of the 2002 Medical Expenditure Panel Survey 

(MEPS) Household Component.  MEPS is a large scale survey of households, 

individuals, families, their health care providers and employers.  The Household 

Component includes information on a sample of individuals including demographic 

information, health insurance status, use of health services, activities related to health 

                                                                                                                                          

20 Ecer, Sencer, “Qualitative Differences in the Moral Hazard Effect of Health Insurance Across Medical 
Services” August 10, 2002 
21 See Appendix 1 for details 
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including exercises and other preventative care as well as risky behavior such as 

smoking behavior.22 

The section of the MEPS 2002 Household Component that will be used in this 

thesis is limited to people ages 55-64.  Once restricted, the sample size is 2,483.  In his 

paper, “Health-Specific Moral Hazard Effects," published in the Southern Economic 

Journal in 2005, Catagay Koc uses this dataset, which he created from a larger portion 

of MEPS 2002.  He eliminates responses that do not have complete information as well 

as responses for people under 18 years of age.  He also uses several variables in the 

survey to construct an indicator variable called ‘cyillness’ to describe health status of an 

individual based on individuals’ own evaluation of their health in line with Grossman’s 

model of health status.  This variable includes information regarding current and past 

health issues, preventitive and risky activities such as exercise and smoking as well as 

how well an individual feels presently.23  

The section of the data created by Koc includes 48 variables including measures 

of health insurance status, expenditures, employment status, and demographic 

information including age, race, geographic regional information, marital status and 

health status (whether someone has a chronic illness or an existing condition.)  Below 

are variables names and descriptions found in the segment of the MEPS 2002 

Household Component that is used to analyse the data, separated by category. 

 
 
                                                                                                                                                                                                                                                                                                             

22 Medical Expenditure Panel Survey Home, Agency for Healthcare Research and Quality. 
http://www.meps.ahrq.gov/mepsweb/: accessed 12/22/08 
23 Koc, Catagay, “Health-Specific Moral Hazard Effects," Southern Economics Journal, 2005. 
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Table 1: Variables of Interest 

 

After restricting the dataset to people between the ages of 55 and 64, the following 

summary statistics were run.  The first table shows the summary statistics for the entire 

near-elderly subsection of the dataset.  The following tables look at the summary 

statistics for the variables that measure the amount of health services used by people in 

the sample.  

 

 

 

Demographic Information Variables 
Variable Name Description 

Reg1, Reg2, Reg3, 
Reg4 

Geographic region indicators that determine access to medical services 

MSA31 Urban area indicator 
Age31x, Age2 Age and age squared divided by 100 

Gend Gender (1 if male) 
White Race (1 if white) 
Mar Marital status (1 if married) 
Univ Education level (1 if at least a High School graduate) 
Empl Employment status (1 if employed) 
Inc Income (family income divided by 1000) 

Variables Related to Insurance Status 
Sickpay Sick pay (1 if employee receives sick pay) 
Public Insurance type indicator (1 if  public insurance) 
Private Insurance type indicator (1 if  private insurance) 

Variables Related to Health Status 
Dis Disability indicator (1 if has disability) 

Cyillness Health perception indicator (1 if self reported health index is fair or poor) 
Disease Disease indicator (1 if has at least one serious chronic condition) 

Variables Related to Health Services Take-up (Dependent Variables) 
Phy Total number of physician visits 

Hosp Total nights in the hospital 
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Table 2.1: Summary/Descriptive Statistics* 

Variable Mean Standard 
Deviation 

Min Max 

Reg1 .1707612 .3763759 0 1 
Reg2 .2021748 .4017028 0 1 
Reg3 .4152235 .4928598 0 1 
Reg4 .2118405 .4086947 0 1 

Msa31 .7498993 .4331581 0 1 
Age31x 59.20177 2.853805 55 64 

Age2 3.512991 .3389562 3.025 4.096 
Gend .3479662 .4764212 0 1 
White .7909787 .4066916 0 1 
Mar .654853 .4755119 0 1 
Univ .3648812 .4814938 0 1 
Empl .5046315 .5000793 0 1 
Inc 47.39308 48.63313 89.587 411.562 

Sickpay .2750705 .4466397 0 1 
Public .184857 .3882597 0 1 
Private .6774064 .4675629 0 1 

Dis .4462344 .497201 0 1 
Cyillness .4039468 .4907859 0 1 
Disease .7341925 .4418512 0 1 

Phy 5.754329 7.718301 0 105 
Hosp 1.287958 5.647841 0 109 

*n=2,843 

Table 2.2: Summary/Descriptive Statistics for Dependent Variables of Interest if 
Privately Insured* 

Variable Mean Standard 
Deviation 

Min Max 

Phy 5.852556 7.680388 0 105 
Hosp 1.10761 5.973445 0 109 

*n=1682 

 
Table 2.3: Summary/Descriptive Statistics for Dependent Variables of Interest if 
Publicly Insured* 

Variable Mean Standard 
Deviation 

Min Max 

Phy 7.485839 8.812042 0 98 
Hosp 2.346405 5.775252 0 39 

*n=459 
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Table 2.4: Summary/Descriptive Statistics for Dependent Variables of Interest if 
Uninsured* 

Variable Mean Standard 
Deviation 

Min Max 

Phy 2.947368 5.15082 0 47 
Hosp .754386 3.085948 0 30 

*n=342 

Looking at the results above, it is possible to get a rough idea of the effect of having 

health insurance is on the number of doctor visits, hospital admissions and nights spent 

in the hospital in a given year.  Since the results above are not regressions, it is not 

possible to isolate the price effect of having moral hazard from other factors that 

contribute to how much health care services people use.  However, the summary 

statistics do indicate some interesting information.   For example, the average total 

number of doctors visits (variable: phy), increases from a little less than 3 per year to 

close to 6 per year for people who are privately insured and to approximately 7.5 for 

people with public insurance.  Average total number of hospital admissions (variable: 

adm) and total average nights spent in the hospital (variable: hosp) follow a similar 

pattern.  Also, while there were observations in each of the three groups that did not 

visit the doctor at all, the maximum number of doctor visits and hospitals admissions 

and stays observed for those who were uninsured is notably less than for both the 

privately insured and publicly insured.  Although the summary statistics do suggest that 

there is a price effect involved in the amount of medical services demanded by 

individuals in these three groups, econometric analysis is necessary to make sure that 
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other factors are not what is driving the increase in health services used by those with 

insurance. 

 

V.  Results 

 Using the zero inflated negative binomial regression described in the 

methodology section above, I separately regress the number of doctors visits an 

individual attends each year and the number of nights an individual spends in the 

hospital during the year on whether or not the individual has public or private health 

insurance. If there is moral hazard in the demand for health care services for the near-

elderly, I expect that the probability of going to the doctor or going to the hospital at all 

should increase if the individual is insured.24  I also expect that, if insured, the number 

of visits to the doctor and the number of nights stayed in the hospital should also 

increase because of moral hazard.  The results of the regressions are shown in Table 3.  

Here, I am reporting marginal effects.  

Several of the independent variables show statistically significant results, 

including the two main variables of interest, public and private, which indicate whether 

an individual has health insurance.  In all of the models, the coefficient on private, the 

variable that indicates whether an individual is privately insured is statistically 

significant, specifically at the p < .05 level for physician visits and at the p < .01 level 

for nights spent in the hospital.   In the first model, which uses physician visits as the 

dependent variable, the marginal effect shows that having private insurance results in an 
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individual is 4 percentage points higher in likelihood to conceive of visiting or actually 

visiting the doctor and, on average, to visit the doctor 2.23 more times a year than 

someone without health insurance.   The results show that having public insurance will 

make an individual approximately 1.10 percentage points higher in likelihood to visit 

the doctor at least once and will, on average, visit the doctor 1.62 times more than 

someone without insurance.  In the second model, which uses nights spent in the 

hospital, the results show that someone with private health insurance is 11.0 percentage 

points higher in likelihood to consider utilizing a hospital than someone who is 

uninsured and will, on average, spend .285 more nights in the hospital than someone 

who is uninsured.  The difference between 2.23 and .285 illustrates that the nature of the 

medical service affects the magnitude of the moral hazard.  The coefficient on having 

public insurance is not statistically significant at any conventional level in the model 

that uses nights in the hospital as the dependent variable and therefore, I cannot 

conclude that having public insurance has any effect on an individual going to the 

hospital or how long he or she stays.  This is even more illustrative as no one would 

want to stay at the hospital because of price effect, nor would there be doctor induced 

moral hazard in these serious cases, which require hospitalization. 

 Several of the control variables show statistically significant results as well. In 

both models, the marginal effect of having a disability, disease or poor health is 

associated with more visits to the doctor and more hospital stays in the second stage of 

                                                                                                                                          

24 Here I am assuming away any self selection issues, which is left for future work 
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the regressions.  These variables show significant results in the first stage of the 

regression where number of hospital visits is the dependent variable but not in the first 

stage of the model where number of visits to the doctor is the dependent variable.  The 

variable that measures employment status shows highly significant results in the second 

stage regression of the number of visits to the doctor model.  According to the model, 

being employed results in fewer visits to the doctor on average than someone who is 

unemployed.  Interestingly, in the number of nights spent in the hospital, the coefficient 

on employment status is statistically significant for the first stage of the regression but 

not for the second.  According to the model, an individual who is employed is 8.5 

percentage points less likely, on average, to go to the hospital at all than someone who 

is unemployed.  Other demographic factors such as race, gender, marital status and 

geographic location show results of varying degrees of statistical significance as well.  
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Table 3: Marginal effects on the two dependent variables using a Zero-inflated 
Negative Binomial Regression with Logit used in the first stage regression 

Negative Binomial 
model, marginal 
effects (stage 2) 

PHY (y) HOSP (y) 

Reg1 .921** .371* 
Reg2 .186 .707*** 
Reg3 .183 .271** 

Msa31 .406* -.108 
Age31x -2.01 -.547 

Age2 17.2 4.80 
Gend -.1.15*** .033 
White .688*** .242*** 
Mar -.349 -.162 
Univ .795*** -.045 
Empl -1.45*** -.374 
Inc .009*** .002** 
Dis 1.78*** .575*** 

Cyillness 2.61*** 1.45*** 
Disease 2.89*** .513*** 
Sickpay .052 .429** 
Public 1.62*** .266 
Private 2.23*** .285** 

 
Zero-inflated logit 
model, marginal 
effects (stage 1) 

PHY (y) HOSP (y) 

Reg1 -.000 -.109** 
Reg2 -.004 -.009 
Reg3 .003 -.084** 

Msa31 .005* -.085*** 
Age31x .005 -.048 

Age2 .040 .430 
Gend .014* .010 
White -.007 -.084*** 
Mar -.005 .053* 
Univ -.003 .022 
Empl -.003 .085*** 
Inc -.000 -.001*** 
Dis -.002 -.087*** 

Cyillness -.007 -.228*** 
Disease -.050** -.161*** 
Sickpay -.005 -.037 
Public -.011* -.064 
Private -.041** -.110*** 

  *p<.10, **p<.05, ***p<.01
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 VI. Conclusions 

 Based on the results above, I conclude that for this dataset there is likely moral 

hazard in medical services demanded by the near-elderly as a result of having health  

insurance.  The coefficients on the variable indicating whether an individual has private 

insurance are highly significant in both models and in both stages.  This suggests that, 

even when controlling for other factors, having private insurance results in individuals 

choosing to visit the doctor more often than those who are uninsured and to go more 

often.  It also suggests that individuals with private insurance will go to hospital more 

often than those with who are uninsured and will stay longer.  This effect is a classic 

example of moral hazard – i.e. the fact that someone has insurance leads him to 

consume more health insurance services.  The coefficients on the public insurance 

indicator are statistically significant in both stages in the model that measures doctor 

visits, but not at either stage in the model that measures number of nights in the 

hospital.  This may reflect a lack of moral hazard in the case of considering spending or 

actually spending nights in the hospital for those with public insurance or it may reflect 

programmatic differences in public insurance programs that make staying in the 

hospital less attractive financially and also the lack of doctor induced moral hazard. 

Environmental factors such as demographics and health status are controlled for 

in the model, thus isolating the effect of having health insurance in and of itself.  As 

expected, health status factors have highly significant results – and as suspected those 

with pre-existing conditions or poor health status will go to the doctor more often and 

spend more time in the hospital, but even with these factors taken into account, the 
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models show statistically significant results on both public and private health insurance 

in at least one stage of the model.  Specifically, the health status indicators consistently 

show significant results in the second stage of the regression, which is logical.  If an 

individual has poor health or a pre-existing condition, once he makes a decision to go to 

the doctor or to the hospital, it makes sense that they would visit the doctor more often 

and stay in the hospital longer.  The effect on the dependent variables associated with 

employment status, might be a function of the business of someone who is employed – 

i.e. he or she might have less time to go to the doctor or might have a limited amount of 

sick leave to spend in the hospital.  The fact that the variables of interest, the insurance 

indicators, show statistically significant results, even while controlling for health status 

factors, strengthens the result that moral hazard does exist in health care demand for the 

near elderly.  It is noteworthy that I did not test or correct for self selection (which is 

left for future work).  However, public insurance in the case hospitals was not 

significant, which builds in confidence to the result that public insurance is more 

immune to moral hazard in hospital visits than physician visits or private insurance. 

The presence of moral hazard in medical services demanded by the near –elderly 

is an important issue to include in any policy discussion on how to insure this at-risk 

population.  Moral hazard affects whether people decide to use medical services and 

how often they choose to use those services.  One of the issues surrounding healthcare 

reform is rising costs.  Because having insurance will generally cause individuals to 

utilize health service more, any plan must try to control moral hazard to keep costs 

down.  However, not insuring near-elderly adults would be irresponsible given the 



24 

higher risk of death and illness for those who are uninsured.  Future health insurance 

plans must strike a delicate balance between providing insurance to those who need it 

while protecting against the adverse effects of moral hazard. 
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VII. Appendices 
 
Appendix 1: Other Econometric Analysis 
 
Marginal effects on the two dependent variables using a Zero-inflated Negative 
Binomial Regression with Probit used in the first stage regression 

Negative Binomial 
model, marginal 
effects (stage 2) 

PHY (y) HOSP (y) 

Reg1 .923** .381* 
Reg2 .187 .757*** 
Reg3 .183 .292** 

Msa31 .414* -.125 
Age31x -2.02 -.589 

Age2 17.4 5.16 
Gend -1.15*** .035 
White .683*** .272*** 
Mar -.352 -.184 
Univ .791*** -.052 
Empl -1.45*** -.405*** 
Inc .009*** ,002** 
Dis 1.78*** .615*** 

Cyillness 2.59*** 1.51*** 
Disease 2.91*** .537*** 
Sickpay .050 .468** 
Public 1.59*** .299 
Private 2.24*** .334** 

 
Zero-inflated probit 

model, marginal 
effects (stage 1) 

PHY (y) HOSP (y) 

Reg1 -.000 -.107** 
Reg2 -.002 -.011 
Reg3 -.002 -.087*** 

Msa31 .003 .090*** 
Age31x .001 .050 

Age2 -.006 .452 
Gend .013 .009 
White -.006 -.091*** 
Mar -.004 .059** 
Univ -.002 .026 
Empl -.002 .093*** 
Inc -.000 -.001*** 
Dis -.002 -.095*** 

Cyillness -.005 -.236*** 
Disease -.058* -.168*** 
Sickpay .002 -.047 
Public -.008 -.074 
Private -.043* -.125*** 

  *p<.10, **p<.05, ***p<.01
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