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1 Literature Review on the Effects of Health Insurance
When a person experiences a bad shock to health, their medical expenses typically rise and their contribution to household income and home production (e.g. cooking or childcare) declines (e.g. Wagstaff and Doorslaer, 2003; Gertler, Levine & Moretti, 2003; Gertler and Gruber, 2002).  According to the WHO, “Each year, approximately 150 million people experience financial catastrophe, meaning they are obliged to spend on health care more than 40% of the income available to them after meeting their basic needs.” (WHO Factsheet N°320, 2007)

Low income and high medical expenses can also lead to debt, sale of assets, and removal of children from school, especially in poor nations.  A short-term health shock can thus contribute to long-term poverty (e.g. Van Damme et al, 2004; Annear et al, 2006).  At the same time, because households often cannot borrow easily, they may instead forego high-value care.  When they do access care it will often be of low quality (Das, Hammer and Leonard, 2008), which can lead to poor health outcomes. 
Theory suggests that health insurance can address some of these problems.  By covering the cost of care after a health shock, insurance can help to smooth consumption, reduce asset sales and new debt, increase the quantity and quality of care sought, and can improve health outcomes. 

Unfortunately, rigorous evidence on the impact of insurance is scarce, and there are even fewer studies on the effects of insurance in developing countries.  One reason for the lack of evidence is that it is difficult to find a valid control group for the insured.  We cannot simply compare the outcomes of insured and uninsured households, since health insurance status is typically strongly correlated with other household characteristics.  For example, rich and well educated households typically have both better health (Asfaw, 2003) and better health insurance coverage (Jütting, 2004; Cameron and Trivedi, 1991), but the positive correlation between health and insurance status tells us nothing about the impact of insurance.  On the other hand, those in poor health may be more likely to pay for health insurance (Cutler and Reber, 1998; Ellis, 1989), but finding that the insured tend to be sicker would not imply that insurance causes illness.  

Below we review past evidence on the impacts of health insurance, focusing on studies where health insurance status is plausibly exogenous, or where studies have attempted to eliminate bias due to self-selection.  A majority of the rigorous studies are based on United States data.  We follow Levy and Meltzer (2004, 2008) in both our choice of U.S. studies and in our main conclusions.

1.1 Studies in Developed Countries 
The literature describing causal effects of health insurance on health comes almost entirely from the United States.  We first review studies that use policy changes (including one in Canada) as an exogenous source of change in health insurance status, and then describe the single randomized trial to date: the RAND Health Insurance Experiment. 

1.1.1 “Quasi-Random Experiments” Based on Government Policy
Several studies use changes in health insurance policy to measure the impact of health insurance on outcomes.  A change in insurance status due to a policy shift can be considered exogenous to an individual, since the individual’s actions do not affect policy.  Other studies take advantage of well-defined eligibility rules and compare outcomes for individuals who are just eligible to those who are just ineligible, since whether an individual falls just above or just below an eligibility cutoff is somewhat arbitrary.  By examining outcomes for people whose insurance status is a result of policy changes or eligibility cutoffs, these studies produce credible impact estimates. 

Fihn and Wicher (1988) and Lurie et al. (1984, 1986) study insurance impact using the cancellation of some insurance benefits for former U.S. veterans in Seattle and some poor households in Los Angeles.  In both cases, health status of the insured was not strongly correlated with the choice by the Seattle VA Medical Center and the state of California, respectively, to withdraw insurance coverage.  The authors found that the cancellation of insurance for both groups of people was associated with reduced use of medical care and increases in blood pressure.
Several studies have examined the effects of the very large Medicare (for those over 65) and Medicaid (for the poor and near-poor) insurance programs in the United States.  Currie and Gruber (1996a, 1996b & 1997) study how the variable timing of the expansion of Medicaid across states affected children and pregnant women.  Both groups increased doctor and hospital usage in states where Medicaid was first to expand, as compared to states where the program was enacted later.  The authors estimate that increased utilization of care led to a decline of 1.3 deaths per 10,000 children, relative to a baseline mortality rate of 3.1 deaths/10,000 children. They also found an 8.5% decline in the infant mortality rate.  In contrast, in a smaller study, Haas (1993a and b) studied the expansion of the Healthy Start program covering low-income pregnant women in Massachusetts and found that increasing the program eligibility cut-off from 100% to 185% of the poverty line had no effect on birth outcomes.
Lichtenberg (2002) and Card, Dobkin and Maestas (2007) study the effect of Medicare by comparing health and health care outcomes of people just below 65 (many of whom lack health insurance) to outcomes of those just over 65 (all of whom are covered by Medicare).  Both papers found that the group with more insurance received more care and had better health outcomes (although the reductions in mortality were often not statistically significant in the Card, et al. study).  Finkelstein (2005) finds that health care utilization increased fastest in areas where Medicare caused the largest increase in health insurance coverage; Finkelstein and McKnight (2005) do not find such areas experienced a faster decline in mortality. 
Hanratty (2005) compares health outcomes across Canadian provinces that were early adopters of universal health insurance (1962) to outcomes in provinces that were later adopters (up to 1972).  Her results suggest that there was a significant reduction of 4% in the infant mortality rate as a result of this government health insurance program and a smaller reduction in low birth weight of about 1.3%.

1.1.2 The RAND Health Insurance Experiment
The RAND Health Insurance Experiment (from 1974 to 1982) in the United States is the only randomized experiment examining the effects of health insurance on health to date.  This experiment studied almost 4000 people in 2000 families. Some families were randomly assigned to a free care plan while others were assigned one of several plans that required varying co-payments. 
The study found that those assigned to a cost-sharing plan sought less treatment than those with full coverage. (e.g., Lohr et al., 1986; Manning et al., 1987) Forgone treatment for those with cost-sharing was primarily for preventive visits to doctors and “elective” care such as mental health treatment as opposed to emergency care. (e.g., Keeler, 1992)

For most health outcomes there were no general health benefits from having more complete insurance (i.e. full coverage) (e.g., Brook et al. 1983).  Health benefits were found, however, for individuals with poor vision and for persons with elevated blood pressure.  Importantly, the improvement in high blood pressure led to a statistically significant 10% reduction in mortality risk, apparently due to increased detection and treatment of high blood pressure among low-income households with free care. (e.g., Keeler, 1992)
1.2 Evidence from poor nations 

To our knowledge, no study of insurance in developing countries presents a rigorous causal relationship between household insurance status and health spending, health utilization or health outcomes.  

For example, Wagstaff and Pradhan (2003) overcome some of the selection bias plaguing most studies in their study of Vietnam’s health insurance (VHI) program.  This program was much more likely to cover those enrolled in high school or college or those working for the government or state-owned employers.  To reduce selection bias, the authors “match” insured households to uninsured households with similar characteristics, and compare outcomes of the insured to those of the uninsured with similar profiles.  They also use a double-difference estimator, comparing the change in outcomes over time between the insured and uninsured. This technique reduces selection bias since it does not assume that insured and uninsured households are identical on unobservable characteristics. However, as the authors note, their study still must assume that in the absence of insurance, changes in outcomes over the study period would have been the same for the insured and the uninsured, an assumption which may not hold. With this possible bias in mind, the authors find positive impacts of insurance.  In the insured group, children grew more rapidly and adults had improved BMI (body mass index) scores. The authors also find that the probability of contact with health care providers was higher, out-of-pocket health expenditures were lower, and non-medical household consumption was higher among the insured group.
Though a firm causal relationship between insurance status and outcomes has yet to be established, many studies do present interesting evidence on the correlation between insurance status and outcomes.  In all of these studies the relationship tends to vary across income deciles.

For the most part, other non-causal studies find a positive relationship between insurance coverage and health-care utilization (Jütting, 2004; Yip and Berman, 2001) and quality of care (Wagstaff et al, 2007; Dong et al, 1999). 
Results are more mixed regarding the relationship between insurance status and health expenditures. Most studies find a negative relationship between insurance coverage and health expenditures (Jütting, 2004 in Senegal; Jowett, et al., 2003 in Vietnam; and Yip and Berman, 2001, in Egypt) but some find that out-of-pocket spending is the same or even higher for the insured when compared to the uninsured, for example, Wagstaff et al. (2007a) and Wagstaff et al., (2007b), in their studies of China. These authors explain this surprising finding as being a result of the institutional structure of health-care in China, which favors increased utilization and substitution toward more expensive services and treatments. 
Note that all of these studies rely on insurance status that is almost certainly subject to selection bias, as selection into insurance—whether self-selection or selection based on other factors (for example, being a public employee)—is related to many other household characteristics and thus not exogenous. As a result, the uninsured in these studies are typically not a plausible control group for the insured.  Studies using the uninsured as a control group can thus not produce causal impact estimates.  

1.3 Summary 
It is clear that health insurance usually increases access to health care.  The casual effect of that access, perhaps not surprisingly, depends on the value of that care.  The scattered results from the United States and other wealthy nations suggest that health insurance induces greater utilization of health services and modest improvements in health. It remains an open question whether and to what extent insurance in poor nations will increase health-care access and utilization, reduce financial vulnerability and improve health outcomes. 
2 Literature Review on Selection into Insurance

Understanding who chooses to purchase voluntary health insurance is important for understanding both how well targeted the insurance product is and the financial viability of the insurance program. As explained below, the latter will be particularly sensitive to the existence of adverse versus positive selection.
2.1 Adverse Selection versus Positive Selection

The extent of adverse selection or positive selection into insurance has important repercussions for an insurance provider’s ability to cover its costs. Standard insurance theory predicts that insurance markets will suffer from adverse selection, which occurs when less healthy people or people who are more risky with their health are more willing to purchase health insurance because they know that the amount they spend on healthcare will be larger than the premium they will pay. (e.g., Rothschild and Stiglitz 1976; Akerlof, 1970) Voluntary health insurance cannot be financially sustainable if adverse selection is severe, since only the most costly patients would find it worthwhile to purchase insurance, and premium levels will not be able to cover the high costs of care. 

On the other hand, another group of people that may buy health insurance are those who are very risk averse with both their health and their finances. These people may buy insurance to protect themselves financially, but may also be very healthy because they take extra care with their health. This phenomenon, known as positive selection, may balance out adverse selection and allow an insurance company to pool risks and thus remain financially viable without subsidies. 
Despite the importance of calculating the extent of adverse selection, to our knowledge, there are no experimental studies of adverse selection in health insurance markets in poor nations, and existing studies in rich nations provide mixed results. 

Non-experimental studies from developing countries sometimes find enrollment to be more common in households with chronically sick members, evidence of adverse selection (e.g. Wagstaff et al., 2007), and commonly find higher enrollment rates in wealthier households, potentially leading to positive selection if wealthier people also tend to be healthier (e.g. Wagstaff et al., 2007; Wagstaff and Pradhan, 2005; Jütting, 2004; Lamiraud et al., 2005). 

Some studies in wealthier nations find evidence that people with higher expected medical expenditures (measured in a variety of ways across studies) are more likely to buy insurance or pay for health insurance at higher premiums than those with lower expected medical expenditures (e.g. Cutler and Zeckhaus, 1998). However, the extent of adverse selection in health and other insurance is often found to be minimal (e.g. Wolfe and Goddeeris, 1991; Finkelstein and Poterba, 2004) or non-existent (e.g. Finkelstein and McGarry, 2006; Cardon and Hendel, 2001; Cawley and Philipson (1999). There is also some recent evidence of positive selection into health insurance (e.g. Fang et al., 2008). 

Recent theoretical work has focused on how the problem of adverse selection may be mitigated by factors such as wealth (which could both increase the probability of insurance purchase and improve health outcomes) (e.g. Case, et al., 2002; Smith, 2005 and Currie, e al., 2003), risk aversion (which could increase the probability of insurance purchase and decrease the amount of risk one takes with one’s health) (e.g. Chiappori, et al., 2004 and Jullien, et al., 2003) or optimism (where some people underestimate their accident probability, and thus don’t buy insurance, but are also less willing to take precautions, leading to a higher probability of a health shock) (e.g. Koufopoulus, 2005). 
3 Using What We Know from Other Studies to Inform the Survey

3.1 Effects of Insurance
The impact evaluation of the SKY micro health insurance program in rural Cambodiawill focus on three major effects of health insurance— healthcare utilization (e.g. public health facility utilization; substitution to public facilities from private health centers and traditional medicine; preventative care utilization; timely utilization of curative care; self-medication), health outcomes (e.g., frequency and duration of illness; subjective self-health assessments; objective health measures), and economic outcomes (e.g., medical spending; sales of productive assets; household debt and loans). Results from other impact analyses helped inform both our choice of outcomes to measure and how we chose to measure them, as described below. (See Appendix for a more detailed description of measures used in the baseline evaluation survey.)
The first set of outcomes (healthcare utilization outcomes) are obvious measures to include in this survey both because they are consistently found to be affected by health insurance status and because utilization of healthcare is the mechanism through which the second set of measures (health outcomes) would be affected by access to health insurance. Since health insurance directly reduces the cost of seeking treatment once one has insurance, it is not surprising that utilization is consistently higher among those with health insurance in developed and developing countries alike and that rigorous evaluations consistently find the relationship to be causal. Healthcare utilization is an important effect to measure in its own right, but it is also important to examine as the channel through which health insurance impacts health outcomes. 

The link between health insurance and health outcomes is less consistent across studies. In developed countries, many studies find improvements in health status when insurance status improves, but only in certain health measures (e.g. blood pressure, vision and, in a few cases, BMI and infant mortality). The fact that only some health measures are affected by insurance access speaks to the importance of choosing our health measures carefully and focusing our survey on health outcomes that could be affected by access to SKY given the healthcare context of Cambodia.
The third set of measures (economic outcomes) is also essential to a complete study of the impact of health insurance. Medical expenditures are consistently cited as a major economic burden for poor Cambodian families (Van Damme et al, 2000; Annear et al., 2006, World Bank, 1999), and health insurance is, at its core, a product meant to reduce the financial risk of health problems.  In addition, descriptive evidence suggests that health insurance really may improve economic outcomes in poor countries. Most of the evidence on the relationship between economic outcomes and insurance status comes from developing countries. With the exception of evidence from China, there tends to be a positive relationship between access to health insurance and good economic outcomes (namely, lower out-of-pocket health expenditures and higher non-medical consumption). This leads us to be hopeful that having SKY insurance will improve economic outcomes for Cambodian families. However, as previously discussed, studies in developing countries to date are largely descriptive rather than causal. By including economic outcomes in the survey, this study will help to establish the firm causal link that is missing in other studies. 

3.2 Selection
The basic question of whether there is adverse selection in health insurance is fundamental for insurance providers in order to gauge their ability to be financially sustainable. As such, it is an essential component to this study. 

At the same time, the literature on selection into insurance is moving beyond this question and attempting to understand in more depth how people make decisions to purchase insurance. A more comprehensive understanding of who chooses to purchase SKY should help us to understand why many people choose not to purchase insurance and how to overcome the challenge of low uptake rates. For example, the question of positive selection does not fit in with standard theory, and there is still little empirical research testing for its existence. The randomized evaluation in Cambodia will offer the opportunity to test several of the competing models of selection. 

The major types of questions included for the selection study are household characteristics (such as wealth, income, age and sex composition of household members), questions aimed at predicting health status (such as health problems prior to being introduced to SKY and health status of all family members as reported by the survey respondent) and questions aimed at understanding other factors influencing purchase of insurance (namely, risk aversion and discount rates), discussed in more recent theoretical work. The former two (household characteristics and health status) are used in many surveys and were adapted to fit the Cambodian context.  (See Appendix for further detail on the baseline evaluation survey.)
Because one cannot ask people directly the value of their risk aversion or discount rate, questions on risk aversion and discounting are particularly challenging. Risk aversion and discount rates are often measured using games and questions with real money prizes and consequences.  However, a less costly alternative is to rely on hypothetical questions in the survey. It is important to learn from experimental work studying the predictive power of these types of hypothetical questions. Often-used measures of risk aversion include hypothetical lotteries and questions asking whether people engage in behavior that is risky for one’s physical or financial well-being (e.g. Barsky et al., 1997; Harrison et al., 2007; Bellemare and Shearer, 2006; Anderson and Mellor, 2008). We use similar questions in the SKY evaluation survey (see Appendix for further detail). 
The attached Appendix provides a full description of how and why survey questions were chosen. 
4 Conclusion

The success of a health micro-insurance program depends on its ability to improve health and economic outcomes while maintaining financial sustainability, or at the least assuring donors that their money is being spent in the most efficient way possible.  Because health insurance is relatively new in many developing countries, little is known about the risks and benefits of offering micro-insurance in developing countries and how best to design an insurance program to meet the needs of the poor. Randomized experiments like the SKY evaluation will contribute to the literature by providing rigorous answers to many these questions.      
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� Evidence from an experimental study of rain insurance conducted in India finds that farmers are more likely to purchase rainfall insurance if they face higher crop risk (evidence of adverse selection) or if they are wealthier (consistent with the health insurance experience in developing countries). Contrary to standard economic models, insurance purchase is also more likely among farmers who more familiar with the insurance provider and those who are less risk averse. The authors hypothesize that lack of familiarity with insurance as a product—a marketing challenge that faces SKY as well—may be the cause of these surprising findings. (Giné et al., 2007)
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