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Abstract
Diabetes is rapidly escalating amongst low-income, older adults at great cost to the Medicare
program. We use longitudinal survey data from the Health and Retirement Study linked to
administrative Medicare records and biomarker data to assess the relationship between Food
Stamp receipt and diabetes health outcomes. We find no significant difference in Medicare
spending, outpatient utilization, diabetes hospitalizations and blood sugar (HbA1c) levels between
recipients and income-eligible non-recipients after controlling for a detailed set of covariates
including individual fixed effects and measures of diabetes treatment compliance. As one-third of
elderly Food Stamp recipients are currently diabetic, greater coordination between the Food
Stamp, Medicare, and Medicaid programs may improve health outcomes for this group.
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1. Introduction
The cost of diabetes and other chronic conditions amongst older Americans are major
drivers of the Medicare financing crisis (Huang et al., 2009; Thorpe and Howard, 2006).
Incidence of diabetes is rapidly escalating in the United States despite a Healthy People
2010 goal to decrease its disease and economic burden. Nearly one-quarter of the U.S.
elderly population currently has been diagnosed with diabetes, facing increased risk of
premature death, disability, heart disease, kidney failure, and other complications (Sloan et
al., 2009). The illness burden not only reduces patient quality of life but also strains public
and private payers. In 2005, diabetes cost Medicare, the Federal health insurance program
for the elderly, an estimated $71 billion, with the program spending 75% more on elderly
diabetics than non-diabetics (Gold et al., 2007).

In light of the staggering costs of diabetes, obesity and other metabolic conditions to public
insurance programs, policymakers are looking to innovative strategies emphasizing
individual behavioral modification. A key aspect of diabetes management is dietary
intervention. The American Diabetes Association recommends a diet emphasizing fruit,
vegetables, whole grains and low-fat dairy to stabilize blood sugar (glucose), improve blood
pressure and cholesterol levels and reduce weight (ADA, 2008). Despite a well-documented
role of diet in diabetes management and evidence of a socioeconomic gradient in diabetes,
little is known about the relationship between participation in the United States Department
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of Agriculture’s Food Stamp program (FSP) and diabetes management.1 With more than 40
million Americans currently receiving Food Stamps, greater understanding of the the
program’s health effects are increasingly important (USDA, 2010). Policymakers are
beginning to consider the contributions of poor dietary choices to public and private health
care spending. At President Obama’s recent White House Health Summit, Senator Tom
Coburn argued that the Food Stamp program creates diabetes by providing incentives for
participants to eat the wrong foods (Coburn, 2010).

Although the initial goals of the Food Stamp program included improved access to a
nutritionally adequate diet, the operational focus has emphasized expanding household food
budgets rather than explicitly altering consumption of purchased food or addressing the
health consequences of dietary choices (Currie, 2003). Relatively little is known about the
health consequences of Food Stamp receipt. Participation in the FSP may impact health
outcomes for diabetics by directly altering the type or amount of food consumption, for
example if benefits are used to purchase a higher quality diet than would otherwise be
available. Food Stamps may positively affect health through an income effect, or adversely
affect health by imposing a monthly food purchasing cycle leading to periods of binging and
deprivation.

Thus, Food Stamp receipt may improve or harm health with ambiguous implications for
total Medicare spending and utilization for elderly diabetics. This paper tests the relationship
between Food Stamp benefit receipt and Medicare spending and utilization to understand the
potential for expansion of the Food Stamp program to reduce Medicare spending growth.
We use survey data from the Health and Retirement Study (HRS), a nationally
representative, longitudinal survey of older Americans, matched with administrative
Medicare spending and utilization data and clinical biomarker samples. Clinical and
administrative data provide information about specific types of health care utilization and
clinical outcomes that are difficult to capture in survey data. Medicare claims data include
clinical compliance with diabetes treatment guidelines, providing information about positive
or negative selection into program participation.

We first use HRS data to document the high and rapidly growing prevalence of diabetes
amongst elderly Americans. This trend that is particularly salient for elderly Food Stamp
recipients, 32% of whom were diabetic in 2006. We show that this disease burden is of
particular policy relevance because Medicare spending is particularly high for diabetics and
for lower income seniors.

In unadjusted data, Food Stamp recipients have higher Medicare spending and utilization
and worse blood sugar control than eligible non-participants. Rates of Food Stamp take-up
are particularly low amongst eligible elderly adults, raising concerns that participants differ
from non-participants in typically unobservable ways that may affect program take-up and
health. In fixed effect regressions controlling for diabetes compliance, we find no significant
difference in Medicare spending, outpatient utilization and blood sugar control for recipients
and non-recipients. Food Stamp recipients are 7 percentage points more likely to experience
an inpatient hospitalization, though there is no difference in likelihood of hospitalizations for
diabetes. Food Stamp receipt is associated with lower rates of End-Stage Renal Disease
(ESRD, permanent kidney failure) for non-Whites, who are disproportionately affected by
ESRD. Results suggest that increasing diabetic enrollment in the Food Stamp Program is
unlikely to generate savings for the Medicare program or significantly alter health of low-
income diabetics.

1The Food Stamp program is currently known as the Supplemental Nutrition Assistance Program, or SNAP. As this study analyzes
data from a period prior to the name change, we refer to the Food Stamp program throughout the text.

Nicholas Page 2

Econ Hum Biol. Author manuscript; available in PMC 2012 January 1.

N
IH

-PA Author M
anuscript

N
IH

-PA Author M
anuscript

N
IH

-PA Author M
anuscript



In the next section, we describe the Food Stamp program and review the mechanisms
through which Food Stamps could impact health outcomes for diabetics. Section 3 describes
the survey, biomarker and administrative components of the Health and Retirement Study
data. Section 4 describes the empirical approach. Results are presented in Section 5 and
Section 6 concludes.

2. Background
2.1. The Food Stamp program

In 2009, the Supplemental Nutritional Assistance Program (the successor of the FSP)
provided more than $50 billion dollars of in-kind assistance to help low-income households
purchase food (USDA, 2010). Participants are expected to spend 30% of their income on
food. Means tested benefits supplement this amount up to a minimum threshold for
households with income up to 130% of the Federal poverty level and net income up to the
poverty threshold. Households with at least one member aged 60 and older are considered
elderly. Elderly households face the more liberal net income requirement, that gross income
less a standard deduction and allowances for child support, earned income, excess housing
and medical costs meet or fall below the poverty level (Ways and Means, 2008). Households
are also eligible for benefits if they receive Supplementary Security Income (SSI) or
Temporary Assistance to Needy Families (TANF). In 2006, elderly respondents in the
Health and Retirement Study average monthly Food Stamp benefits of $71 for single-person
household and $118 for couples, approximately 45% of the maximum benefit allotment.

With take-up rates of approximately 30%, participation in the Food Stamp program has
historically been low amongst income-eligible seniors (Haider et al., 2003). Empirical work
has examined barriers to take-up amongst this group, suggesting that non-participants may
be less needy than participants and or reliant on assistance from other sources such as
Meals-on-Wheels (Haider et al., 2003; Wu, 2009).

2.2. Food Stamps and diabetes health outcomes
Diabetes is a metabolic condition where the body cannot properly absorb glucose (blood
sugar). Food is broken down to glucose to be used as a source of energy. Diabetics are
unable to absorb glucose because of a deficit or resistance to insulin, the hormone that
causes cells to process sugar. Most diabetics have Type 2 (adult-onset) diabetes, where the
body produces sufficient insulin but is resistant to its effects. Complications of diabetes
include amputation, blindness, heart disease, and kidney failure, medical conditions which
are both expensive to treat and impose adverse implications for patient longevity and quality
of life (National Diabetes Information and Clearinghouse, 2008).

Diabetes prevalence is rapidly increasing amongst older adults, reflecting both incidence of
new diagnoses and aging of younger diabetics. The growing cost burden of diabetes alone is
responsible for 5.5% of the increase in Medicare spending between 1987 and 2004 (Thorpe
and Howard, 2006). Descriptive analysis of HRS survey data demonstrates that diabetes
prevalence is especially pronounced amongst older adults receiving Food Stamps. Fig. 1
shows trends in self-reported diabetes diagnosis amongst Health and Retirement Study
respondents over 6 interview waves. By 2006, 32% of Food Stamp recipients (more than
800,000 older adults) self-report a previous diabetes diagnosis, compared to 27% of income-
eligible non-participants and 19% of ineligible seniors (all differences statistically
significant at 5%). Fig. 1 also illustrates the explosive recent increases in diabetes amongst
older adults. By 2006, more than 10.5 million older adults report a diabetes diagnosis.
During the past decade, prevalence increased by 23% amongst Food Stamp recipients and
58% amongst income-ineligible seniors.
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The spread of diabetes is alarming to policymakers because of the health consequences and
because Medicare costs are significantly higher for diabetics than non-diabetics. More
diabetes amongst older adults will further strain the Medicare trust fund. Fig. 2 shows that
average Medicare spending is particularly high for low-income diabetics. Medicare spends
nearly twice as much on diabetics in the lowest quintile of household income, with $13,000
or less in annual income, than it does on households in the highest quintile of annual income
($55,000 and up). Across the income distribution, Medicare spending on diabetics averages
an additional $3914, 65% more than for non-diabetics. Program spending on diabetics in the
lowest income quintile, including Food Stamp recipients, is particularly striking, at more
than double expenditures on non-diabetics.2 In principle, improvements in the health of low-
income diabetics or reductions in diabetes prevalence amongst this group could generate
savings for Medicare.

Diabetics require a stable diet following medical nutrition guidelines to maintain health,
suggesting that food stamp benefit receipt may play an important role in diabetes
management for low-income diabetics. FSP benefits can directly affect diabetic health
outcomes by alleviating food insecurity. In a sample of diabetics seeking care at an urban
hospital, nearly one-third reported difficulties managing blood sugar because they could not
afford enough food (Nelson et al., 1998). Benefit receipt may additionally impact health
through several indirect mechanisms.

Food Stamps essentially provide an income transfer for households with pre-transfer food
spending greater than or equal to their benefit amount. This characterizes the majority of
households in the sample; 77% of HRS Food Stamp households report additional cash
spending on food. Assuming that both food and other health spending are normal goods for
this population, the net expected response is for recipient households to increase
consumption of both goods. Empirical research has demonstrated this response amongst
other recipient groups.

Hoynes and Schanzenbach (2009) find that roll-out of the Food Stamp program caused an
increase in household food spending. Many earlier studies find that Food Stamp receipt is
associated with increased food spending. The marginal propensity to spend on food is
estimated to range between 0.2 and 0.7, indicating that recipient households increase food
spending by less than the total amount of the transfer (Johnson et al., 1981; Levedahl, 1991,
1995). Similar to papers in the Food Stamps and obesity literature, this paper analyzes the
total effect of Food Stamp receipt on health, including health effects caused by changes in
food consumption and those caused by changes in consumption of other goods (Chen et al.,
2005; Kaushal, 2007).

Increasing the amount of food purchased does not necessarily improve quality of food
consumed. Wilde et al. (1998) find that food stamp recipients increase consumption of
meats, sugars and fats, though consumption of healthier foods is unchanged by Food Stamp
receipt. Currie (2003) summarizes a series of studies analyzing examining nutrient and
caloric intake based on dietary recall data collected in the 1970s and 1980s. These studies
find mixed evidence of an impact on nutrition. Several studies conclude that Food Stamp
receipt increases intake of calories as well as nutrients including calcium and iron. While
this suggests a beneficial health effect, as Currie (2003) points out this will not be the case if
the participant is already receiving adequate vitamins and calories.

2This figure is based on HRS respondents who are enrolled in Fee-for-Service Medicare for all of calendar year 2004. Decedents are
excluded, so reported trends are not an artifact of end-of-life utilization.
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Diabetics may be more likely than other Food Stamp recipients to use additional income to
improve dietary quality because of their medical diagnosis tying food consumption to well-
being. In descriptive work, Weimer (1998) found that amongst older adults, receipt of a
doctor’s diagnosis of diabetes, heart disease or cancer; medical diagnoses that trigger
medical advice for dietary modification, was associated with lower fat and caloric intake.
Inability to afford food has been linked to increased risk of hypoglycemic attacks where
insufficient blood sugar causes physical symptoms and physician visits (Nelson et al., 1998,
2001).

Food Stamp benefits are provided once a month. Recipients may have difficulty smoothing
consumption across the month, purchasing larger amounts of food early in the month and
running out of food prior to receiving the next month’s benefit. Blood sugar control can be
difficult to achieve for diabetics without access to a stable diet. Stephens (2003) found that
households reliant on Social Security for the majority of their income increase spending on
fresh food in the days immediately following receipt of their benefit check relative to
spending at the end of the month. Shapiro (2005) demonstrates a similar pattern amongst
Food Stamp recipients, who reduce caloric intake over the course of the month and then
increase again when new benefits are received. Erratic food consumption and availability
can be particularly problematic for diabetics because it can increase the risk of obesity and
impede adherence to a diabetic meal plan. Periods of food deprivation such as the end of the
benefit cycle can impede blood sugar control if households are unable to purchase
appropriate foods for medical nutrition therapy. Physiologic response to periods of hunger
and food deprivation can include increased body fat accumulation as protection against
future caloric deficits (Dietz, 1995).

Thus, the theoretical predictions about the effects of food stamp receipt on diabetic health
outcomes and associated Medicare spending are ambiguous. Empirical work in this area has
predominantly focused on obesity and child health outcomes. Particularly little is known
about the health consequences of benefit receipt for adults or the cost implications of benefit
receipt to other public programs. Several papers have considered the relationship between
Food Stamp receipt and obesity, which is closely associated with increased risk of chronic
conditions and higher health care spending (Finkelstein et al., 2009). Most find no
relationship for men, while some studies have found that Food Stamp receipt leads to weight
gain and obesity for women (see Ver Ploeg and Ralston, 2008; Zagorsky and Smith, 2009
for reviews). Ver Ploeg and colleagues demonstrate that rates of obesity amongst income-
eligible non-participants are catching up with those of Food Stamp recipients, raising
questions about whether differences observed in early studies generalize to current
demographics. Almond et al. (2008) find that Food Stamps caused improvements in infant
birthweight amongst children with mothers exposed to the program at roll-out (1960s to
early 1970s), though Currie and Cole (1993) found no effect of food stamp receipt on
birthweight for children born to recipient mothers in the 1980s.

3. Data
We analyze data from the Health and Retirement Study (HRS), a nationally representative,
longitudinal survey of older Americans designed to capture demographic, physical and
cognitive functioning, work, and family structure variables related to health and retirement
(Juster and Suzman, 1995). The HRS reinterviews respondents and participating spouses
biennially. 30,887 older Americans have been interviewed at least once between 1992 and
2006. In each wave, households report Food Stamp participation by month, income, assets
and participation in means-tested programs. Respondent-level data detail health measures
including diabetes and other chronic conditions, as well as sociodemographic variables
including age, race, education level, household composition and employment history.
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Respondents also report two health behaviors, whether they smoke (counterindicated for
diabetics) or they engage in physical exercise (recommended for diabetics). These measures
help to determine whether healthier (positive selection) or less healthy diabetics selectively
participate in the Food Stamp program.

The quality of self-reported food stamp receipt by older adults in the HRS is high relative to
other datasets. Though underreporting of food stamps receipt is common in survey data,
Haider et al. (2003) find that participation rates reported by HRS respondents more closely
match administrative records than self-reports in the Current Population Survey or the
Survey of Income and Program Participation. Respondents in households reporting Food
Stamp receipt since the previous interview are considered Food Stamp recipients. The
majority of households receiving Food Stamps at any time during the wave receive them
consistently. In multivariate analysis, we compare Food Stamp recipients to respondents in
households which appear Food Stamp eligible but do not participate. These households have
income at or below 130% of the Federal poverty level and assets of $3000 or less, or qualify
based on participation in TANF or SSI.

3.1. Medicare claims data
HRS survey data is linked to Medicare administrative claims data, for respondents who have
previously consented to its release. Beginning in 1993, respondents who were at least 65
years old were asked to provide their Medicare number to facilitate the linkage for research
purposes. Consenting respondents provide access to current, prior and future Medicare
claims data, creating longitudinal measures of health care utilization and spending. The
majority of Medicare-eligible HRS respondents have consented to the administrative
linkage. Records have been successfully matched for 86% of respondents. We use Medicare
claims data from 1995 to 2005 for this study. Annual Medicare data from the year a
respondent completed an HRS interview are merged with survey responses. This creates a
matched file with 15,452 respondents over 50,992 person-waves. On average, we observe
3.3 wave-years of Medicare claims data for matched respondents. We exclude 9608
observations from Medicare managed care enrollees because plan reports of members
utilization are incomplete and unreliable during the study period (Asper, 2009). 26% of
eligible respondents with linked data receive Food Stamp benefits between 1995 and 2005,
similar to overall participation rates reported in the survey data.

The claims data include several health outcomes of interest. We examine total annual
Medicare spending for each respondent, as well as counts of outpatient visits, and indicators
for whether a beneficiary is hospitalized during the year for any reason, hospitalized for
diabetes,3 or has end-stage renal disease (ESRD). ESRD, or permanent kidney failure, is a
serious diabetes complication requiring regular dialysis or a kidney transplant, typically at
significant cost to the Medicare program.

Claims data are also used to code several measures of respondent compliance with diabetes
treatment guidelines recommended for disease management. These provide additional
insight about potential non-random Food Stamp participation by diabetics with better
(worse) health behaviors. Treatment guidelines for diabetes care include clinically testing
glycosylated hemoglobin (HbA1c) levels, a measure of average blood sugar concentration at
least twice annually; cholesterol screenings at least once annually; and annual eye exams to
screen for diabetic retinopathy, a leading cause of blindness (ADA, 2007). Current
Procedural Terminology (CPT) codes reported in the Medicare outpatient and carrier files

3Diabetes hospitalizations have a primary diagnosis code of 249.xx, 250.xx, or 271.4, the majority of these are 250.xx, others are
included for completeness.

Nicholas Page 6

Econ Hum Biol. Author manuscript; available in PMC 2012 January 1.

N
IH

-PA Author M
anuscript

N
IH

-PA Author M
anuscript

N
IH

-PA Author M
anuscript



are used to determine whether respondents had each of three recommended screenings
during the two year period covering interview year and the previous year (Hebert et al.,
1999; Keating et al., 2003). While these screenings should be performed at least once
annually, we conservatively use a two-year look-back period to avoid undercounting in
administrative data.

3.2. Biomarker data
Two recent waves of the HRS collected biomarker data including blood samples from some
respondents (HRS, 2007a,b). Biomarker data yield clinical evidence about the quality of the
respondent’s recent diabetes management reflected in glycosylated hemoglobin (HbA1c)
levels. HbA1c is a measure of average blood glucose concentration over the past two to
three months. Since January 2010, HbA1c levels of 6.5 or higher are used to diagnose
diabetes (ADA, 2010). A level of 6% or less is considered normal (non-diabetic) (Mitka,
2009). The American Diabetes Association (ADA, 2007) recommends HbA1c levels below
7% as a treatment goal for adult diabetics. Use of this clinical outcome provides a measure
of diabetes control that is difficult to capture through self-reported recall data.

We use biomarker data from two collections focused on different subsamples of HRS
respondents. The first biomarker collection was part of the 2003 Mail Survey on Diabetes
(MSD), a mail survey sent to a subsample of HRS respondents who self-identified as
diabetic in the 2002 wave. The MSD was designed to obtain additional information about
treatment and self-management of diabetes and to collect a clinical biomarker of glucose
control (HRS, 2007a). Survey respondents were asked to mail back dried blood spots. The
MSD provides detailed survey information but yields a small sample of blood spots; 1901
respondents returned surveys, with 64% of that group also returning a valid blood spot
(HRS, 2007a). Food Stamp recipients participating in the MSD were less likely to also
return valid blood spots, with valid samples collected from only one-third of this group.
Overall, low-income and less-educated diabetics were less likely to return bloodspots
(Heisler et al., 2007). This may bias results if compliant diabetics systematically differ from
those who do not return bloodspots.

In 2006, half of HRS households were randomly selected to receive an enhanced face to face
interview including biomarker collection (HRS, 2007b). The in-person blood draw had a
consent rate of 83%, and valid blood spots were analyzed for 6507 HRS respondents (77.5%
of the target sample). Race, education, and ethnicity were unrelated to the probability of
completing the physical specimen collection in 2006 (Sakshaug et al., 2010). The two
collections combined yield 2482 valid bloodspots from older diabetics. 588 of these are
from Food Stamp recipients or income-eligible non-participants.

Food Stamp recipients and eligible non-participants are generally worse off physically and
financially than higher income HRS respondents. Table 1 presents summary statistics
comparing Food Stamp recipients to income eligible and ineligible non-participants.
Consistent with the greater illness burden, Food Stamp recipients and eligible non-
participants both average nearly 60% more annual Medicare spending than higher income
respondents. Utilization differences between recipients and eligible non-participants are
small in the unadjusted data. Food Stamp recipients are more likely than non-participants to
receive recommended medical care, suggesting positive selection into participation, but also
more likely to smoke (negative selection into Food Stamps). Food Stamp recipients are also
much more likely to receive Medicaid (78% vs. 37%). This may provide another measure of
FSP participants’ greater willingness to participate in public programs. Medicaid provides
additional cost sharing and coverage for services like prescription drugs that were not
available in Fee-for-Service Medicare during the study period and has ambiguous
implications for overall utilization. Medicaid receipt may increase utilization by reducing
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the cost of health care, or decrease utilization by improving health with prescription drug
coverage or other benefits.

4. Empirical approach
4.1. Food Stamp receipt and Medicare spending and utilization

We first consider the relationship between Food Stamp receipt and health care cost and use.
We estimate fixed effects regressions of each of the Medicare spending and utilization
outcomes Yit following

(1)

where FSit is an indicator of Food Stamp receipt, Zit is a vector of time-varying individual
characteristics representing diabetes compliance (exercise, smoking, HbA1c, cholesterol,
and retinopathy screenings) to control for positive (negative) selection into Food Stamps, Xit
is a vector of time variant individual characteristics which may also influence health
outcomes including comorbid conditions (self-reported heart disease, stroke, cancer,
arthritis, mental health, counts of the numbers of activities of daily living and instrumental
activities of daily living limitations, body mass index, whether working for pay, Medicaid
coverage, retiree health insurance, whether widowed, divorced or single (with married as the
reference category), household size and whether the household experienced food
insufficiency (did not have enough to eat) at any time during the past wave), YOBi × Tt is a
birth year specific linear time trend to control for age and time effects, and μi is a vector of
individual effects.

Eq. (1) is estimated separately for each of the Yit, the natural log of annual Medicare
spending, count of outpatient visits, and indicators for any hospitalization within the year,
any diabetes-specific hospitalization (characterized by primary diagnostic codes on the
discharge abstract) and whether the respondent has end-stage renal disease. All
specifications are estimated using ordinary least squares regression.4 Since the Food Stamp
effect may vary by the amount of benefits received, we reestimate Eq. (1) replacing FSit
with the dollar amount of monthly Food Stamp benefits.

All models compare Food Stamp recipients to eligible non-participants. In the fixed effects
models, the Food Stamp effect is identified by movement in and out of the Food Stamp
program. One way that households move in and out of Food Stamps is through changes in
eligibility status, particularly those driven by changes in household composition following
events such as death of a spouse. In order to capture these movements, we use a measure of
permanent eligibility. Respondents in households eligible for Food Stamps in at least half of
the waves in which they are interviewed are considered eligible. Formally, a respondent is

included in the analysis if  where et is an indicator equal to 1 if the
respondent is income and asset eligible for Food Stamps at interview wave t. Table 2
demonstrates that a sizeable fraction of the sample changes Food Stamp status over time.
Although Medicare spending is higher for switchers than other groups, there is not a
consistent pattern in differences between switchers and either always-takers or never-takers.

4Conditional logit regressions would be appropriate for the last three outcomes, in practice these models failed to converge in the
available secure computing environment.
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4.2. Food Stamp receipt and glycemic control
One mechanism through which Food Stamp receipt could impact diabetic health outcomes
and health care spending is by improving (impeding) blood sugar control to avoid more
serious complications. Since HbA1c provides a clinical measure of blood sugar control over
the past two to three months, biomarker data allow us to consider the effect of Food Stamps
on glycemic control for those receiving benefits within 60 days of their HbA1c sample
collection. We pool the 588 bloodspots from Food Stamp eligible diabetics in the 2003 and
2006 biomarker collections as only 40 Food Stamp eligible respondents appear in both
samples.

We focus on whether Food Stamp receipt is related to a diabetic’s odds of having an HbA1c
level at or below 7%, consistent with ADA treatment guidelines, and an HbA1c level less
than 9% using logistic regression. HbA1c levels above 9% are considered indicators of poor
diabetes control and indicate patients at increased risk for costly diabetes complications
(National Committee for Quality and Assurance, 2010). The dependent variables are binary
indicator of whether the measured HbA1c level is below the specified threshold.

Individual level models include controls for control for previously discussed time-varying
characteristics as well as dummy variables for age in five year categories, indicators for
Black and other race as well as Hispanic ethnicity, sex, whether the respondent is a high-
school graduate and year of biomarker collection. We also control for whether the
respondent is using oral diabetes medications or injectable insulin, which facilitate blood
sugar control,5 and the household income to poverty ratio.

5. Results
5.1. Food Stamps and Medicare spending

We fail to find a significant relationship between Food Stamp receipt and Medicare
spending for older diabetics. Table 3 reports results from estimating Eq. (1) using both
measures of Food Stamp receipt (any benefit and amount) with and without the measures of
diabetes compliance as well as ordinary least squares regression coefficients. In subsequent
tables, we report only estimates from models with individual fixed effects and compliance
measures. This is our preferred specification as it does the most to address non-random
program participation, though we note that there is no relationship between Food Stamp
receipt and Medicare spending across all specifications. Specification tests reject use of the
more efficient random effects estimator.

The diabetes compliance variables are related to total Medicare spending. While regular
exercise, not surprisingly, is associated with significantly lower spending, receipt of all three
of the diabetic screenings are associated with higher Medicare spending. Patients may
appear “compliant” when receiving screenings as part of a more serious health episode.
Alternatively, compliance may reflect preferences for more health care consumption of all
types.

5.2. Food Stamps and health care utilization
Table 4 reports the relationships between Food Stamp receipt onand health care utilization.
Food Stamp recipients are 7 percentage points more likely to experience an inpatient
hospitalization (α = 0.07, se = 0.03). There is no significant difference in rates of
hospitalization for diabetes between recipients and non-recipients. The additional
hospitalizations for Food Stamp recipients are primarily admissions for heart disease, which

5This variable is only included in more recent HRS waves and cannot be included in the longitudinal analyses.
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is exacerbated by diabetes. Heart disease is a more prevalent comorbidity amongst Food
Stamp recipient diabetics (51%) than non-recipient (45%) or income-ineligible diabetics
(43%).

We find no significant difference in outpatient utilization or ESRD status amongst recipients
and non-recipients. Table 4 also provides evidence that the increased spending on compliant
diabetics may result from additional physician visits. Diabetics with regular HbA1c
screenings average more than 3 additional annual visits, while exercisers average nearly 2
fewer visits. This is consistent with the spending results above; suggesting that receipt of
screening services is directly responsible for the additional visits or diabetics that who abide
by screening guidelines have higher preferences for service use.

5.3. Food Stamp heterogeneity
The relationship between Food Stamps and health outcomes may vary across subgroups of
low-income diabetics. Different groups may have different responses to benefit receipt
which are obscured in the primary analysis. It may be appropriate to target policy efforts to
particular subgroups. To better understand where these efforts might focus, we regress the
estimated fixed effects ui on time-invariant characteristics to identify three strong
determinants of the individual effect; being non-White, female, and having less than a high
school education. In Table 5, we present estimates from Eq. (1) by subgroup.

Results are broadly consistent with those previously reported, and statistically insignificant
for Medicare spending, diabetes hospitalizations and outpatient visits. Food Stamp receipt is
associated with a 3 percentage point decrease in the probability of ESRD for non-Whites (p
< 0.05). Minorities are considerably more likely to develop ESRD, so this is consistent with
disease incidence. Food Stamps have no statistically significant effects for women. The
increased probability of hospitalization for Food Stamp recipients appears to be driven by
men, for whom Food Stamp receipt is associated with a 21 percentage point increase in
probability of hospitalization; non-whites (α = 0.08, se = 0.04), and those with less than a
high school education (α = 0.08, se = 0.04).

5.4. Food Stamp receipt and glycemic control
We test whether Food Stamps affect Medicare spending and utilization through the
influence of diet on glycemic control using the biomarker data. Characteristics of the
biomarker sample are reported in Table 6. Unadjusted HbA1c levels are highest (reflecting
worse glycemic control) amongst Food Stamp recipients (7.22 vs. 7.11 amongst non-takers).
This is consistent with the relatively high rates of food insufficiency reported by Food
Stamp recipients and erratic consumption cycles documented in other papers (Shapiro,
2005;Stephens, 2003).

Despite worse glycemic control, Food Stamp recipient diabetics surveyed in the MSD report
similar dietary quality to more affluent respondents. The unadjusted data may reflect
beneficial effects of Food Stamps overshadowed by higher overall disease burden amongst
the Food Stamp recipients. As Table 7 shows, Food Stamp diabetics report following
medical nutrition therapy diets one day fewer on average per week than non-recipients (4.5
vs. 5.5), but are able to achieve similar levels of fruit consumption (4.5 days vs. 4.9) and eat
less dessert (2.3 days vs. 2.9).

Table 8 shows that there is no significant difference in glycemic control between FSP
recipients and non-participants conditional on observable characteristics. Odds of
compliance with the ADA recommended HbA1c level below 7 do not vary for Food Stamp
recipients versus non-recipients (OR = 0.70, 95% CI = (0.37, 1.02)). There is also no
difference in the odds of uncontrolled blood sugar; Food Stamp recipients face the same
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odds of HbA1c levels below 9% (OR = 1.19, 95% CI = (0.49, 2.64)), suggesting that they do
not face higher risk of severe diabetes mis-management problems than non-recipients.

5.5. Robustness
Our findings persist across numerous robustness checks. Integration of survey and Medicare
data requires decisions about data structure and study population that may influence results.
In the main analysis, we use annual Medicare data from the year of interview. This includes
utilization that occurs after the interview, but ensures that independent variables represent
events that have occurred prior to or simultaneously with the interview. The median HRS
interview typically occurs in May or June of the interview year. Survey questions are
retrospective, asking respondents about the period since their last interview, so responses
may reflect recent health conditions and program participation or events that considerably
predate the interview. As a robustness check, we reestimate Eq. (1) merging survey
responses to Medicare data from the year prior to interview instead of the current year. In
these regressions, we find no relationship between Food Stamp receipt and Medicare
spending nor any of the utilization measures. Coefficients are statistically insignificant and
small in magnitude.6

Finally, we consider the possibility of a threshold effect, with only larger benefit amounts
affecting diabetic health outcomes. We reestimated models using only Food Stamp
recipients with benefits above the median monthly payment to consider the possibility that
only larger benefits are related to diabetics’ health. These results are consistent with other
specifications and are statistically insignificant.

While this paper has focused on the potential health effects of Food Stamp receipt, it is also
possible that changes in health motivate program participation or disenrollment. We exploit
the panel nature of the HRS data to examine whether new diabetes diagnoses trigger
changes in Food Stamp receipt across waves. We find no evidence that diagnoses trigger
movement into or out of the program, which helps to allay concerns about endogeneity of
health status and program participation.

The observed relationship between FSP participation and glycemic control may be biased by
unobserved factors which drive take-up of Food Stamps and diabetes self-management.
With only one bloodspot per respondent, fixed effects cannot be included to absorb the time-
invariant factors. As a robustness test, we use propensity score matching to create a non-
recipient control group that is statistically similar to the Food Stamp recipients on average
across all observed covariates (Dehejia and Wahba, 1999; Rosenbaum and Rubin, 1985).
This approach efficiently uses available data to create a control group for whom the
ignorability of treatment assignment assumption holds conditional on observed covariates.
Nearest-neighbor matching is used to match each Food Stamp recipient to the non-recipient
with the closest propensity to receive Food Stamps.

By matching on work status, race, household income, presence of comorbidities, continuous
and categorical age and the diabetes compliance variables, we are able to achieve balance on
all covariates included in previous models. Results from the 443 observations for which
there is common support yield small and insignificant treatment effects. Causal inference
using propensity scores requires the assumption that observed characteristics are the only
confounding covariates between Food Stamp receipt and diabetes control, which cannot be
directly tested. One test of the design which we are able to perform is to estimate the
propensity scores without matching on diabetes compliance. When we omit these variables,

6Estimates available from the authors upon request.
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the estimated effect of Food Stamp receipt is larger in magnitude and statistically
significant, suggesting that the non-recipients who are economically and demographically
most similar to Food Stamp recipients have different compliance behaviors resulting in
lower HbA1c levels.

6. Conclusions and policy implications
Reducing Medicare spending on chronic illness is critical for the program’s long-term
financial sustainability. The spread of diabetes, a disease closely tied to diet, amongst older
adults, highlights the potential for non-health programs to impact Federal health
expenditures. This paper considers the relationship between Food Stamp receipt and a
number of health spending and utilization outcomes for elderly diabetics. Participation in the
Food Stamp program could be associated with improved health through improved diet
quality or increased household resources, or hurt health by imposing erratic consumption
patterns or promoting excessive food consumption. We use a longitudinal dataset merging
Health and Retirement Study survey, Medicare claims and biomarker data and find little
evidence that Food Stamp receipt is related to Medicare spending or health outcomes for
diabetics.

This paper contributes to an underdeveloped literature understanding the health effects of
Food Stamp receipt. Findings are consistent with the related Food Stamps and obesity
literature, which also fails to find causal evidence that Food Stamp receipt impacts obesity
(Ver Ploeg and Ralston, 2008). While many papers have considered the high rates of obesity
amongst Food Stamp recipients, the growing diabetes epidemic amongst Food Stamp
recipients and eligible non-participants has received little attention. We first use HRS linked
Medicare data to describe the growing prevalence of diabetes amongst Food Stamp
receiving and eligible older adults. Nearly one-third of elderly Food Stamp recipients are
diabetic, averaging close to $4000 more in Medicare spending than non-diabetics. In fixed
effect regression models, we find no relationship between Food Stamp receipt and Medicare
spending, diabetes hospitalizations, outpatient visits and risk of End-Stage Renal Disease.

The relationship between Food Stamp receipt and health care utilization varies for
subpopulations. Food Stamp receipt is significantly associated with a 3 percentage point
decline in risk of ESRD for non-Whites but also an 8 percentage point increase in risk of
hospitalization for non-Whites and those with less than a high school education.

We also use recently collected biomarker data to consider the relationship between Food
Stamp receipt and glycemic control. This is one pathway through which Food Stamp receipt
could influence health care spending and utilization. Again we find an insignificant
relationship between Food Stamp receipt and health. In cross-sectional data, we find that no
difference in the odds that Food Stamp recipients meet American Diabetes Association
treatment guidelines or have poor glycemic control consistent with diabetes management
problems.

Several unavoidable limitations should be considered when interpreting these results.
Although we include a number of controls for potential selection into Food Stamps
including administrative measures of compliance with diabetes treatment guidelines and
individual fixed effects, it is possible that we have not accounted for all potential sources of
bias necessary to capture the causal effect of Food Stamps on health. Keating et al. (2003)
show that administrative data can lead to undercounting of diabetes compliance indicators,
particularly for minorities. While we use a two-year lookback period to minimize this
potential bias, it is impossible to know whether all compliant diabetics are correctly
classified. Medicare data necessarily excludes Medicaid spending, so we do not capture all
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spending on the dual-eligibles in the sample. Despite the inherent limitations of the
administrative data, it enables us to consider many outcomes and measures of selection bias
that are unavailable in survey data alone. As this study focused on elderly Food Stamp
recipients, findings may not generalize to children and working-age adults, though diabetes
is increasing in these populations as well. Future research should consider the health effects
of Food Stamp receipt and evaluate the health effects of alternative benefit delivery
mechanisms.

The growing burden of diabetes amongst low-income Medicare beneficiaries suggests a role
for policy intervention. Coordination between the Food Stamp program, Medicare and
Medicaid can help provide diabetics with nutrition counseling to select appropriate food
choices within the Food Stamp budget. Policymakers should consider the adequacy of the
Food Stamp budget for medical nutrition therapy. One-third of Food Stamp recipient
diabetics report food insufficiency, raising questions about whether changes to program
design such as larger benefits or more frequent benefit disbursements would benefit older
diabetics. While we find little evidence that Food Stamps affect health of diabetics,
alternative food delivery mechanisms, such as provision of specific food bundles that
promote diabetes self-management may be a more effective way to protect the health of this
population. The United States Department of Agriculture may want to consider the health
impact of both providing benefits that can only be used on nutritious foods likely to be
consistent with the medical nutrition therapy diet as well as more flexible and frequent
benefits that could be used for food and other health related purchases. We note that the
changes to the Food Stamp program recommended to improve diabetes health outcomes are
also expected to help improve recipients’ weight outcomes (Averett, 2010).
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Fig. 1.
Diabetes prevalence by income group, older Americans 1996–2006.

Nicholas Page 16

Econ Hum Biol. Author manuscript; available in PMC 2012 January 1.

N
IH

-PA Author M
anuscript

N
IH

-PA Author M
anuscript

N
IH

-PA Author M
anuscript



Fig. 2.
Medicare spending by income decile, non-decedents 2004.
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Table 2

Characteristics of Food Stamp receipt switchers.

Switchers Never FS Always FS

ln(Medicare spend) 8.1 (2.3) 7.6 (2.6) 7.9 (2.2)

# Inpatient hospitalizations 0.18 (0.39) 0.17 (0.37) 0.15 (0.35)

# Diabetes hospitalizations 0.03 (0.17) 0.04 (0.20) 0.06 (0.23)

# Physician visits 15.1 (11.4) 13.4 (11.9) 16.5 (13.1)

Whether ESRD 0.05 (0.22) 0.02 (0.13) 0.02 (0.13)

Currently exercises 0.34 (0.47) 0.33 (0.47) 0.33 (0.47)

Current smoker 0.15 (0.35) 0.10 (0.30) 0.15 (0.36)

A1C test 0.62 (0.49) 0.55 (0.50) 0.61 (0.49)

LDL screen 0.46 (0.50) 0.37 (0.48) 0.53 (0.50)

Retinopathy 0.43 (0.50) 0.38 (0.49) 0.43 (0.50)

Food insufficient 0.27 (0.44) 0.17 (0.38) 0.36 (0.48)

Age 71.5 (8.3) 74.8 (9.5) 71.3 (9.2)

Female 0.74 (0.44) 0.74 (0.44) 0.82 (0.39)

Black 0.41 (0.49) 0.35 (0.48) 0.40 (0.49)

Hispanic 0.29 (0.45) 0.24 (0.43) 0.29 (0.45)

Observations 627 927 327

Standard deviations in parentheses.

Medicare spending and utilization variables are annual totals for the year of interview.

Screening variables (HbA1c, cholesterol, retinopathy indicate any screening in past 2 years.

Econ Hum Biol. Author manuscript; available in PMC 2012 January 1.



N
IH

-PA Author M
anuscript

N
IH

-PA Author M
anuscript

N
IH

-PA Author M
anuscript

Nicholas Page 20

Ta
bl

e 
3

Fo
od

 S
ta

m
p 

re
ce

ip
t a

nd
 lo

gg
ed

 M
ed

ic
ar

e 
sp

en
di

ng
, 1

99
5-

20
05

.

FS
 r

ec
ei

pt
FS

 a
m

ou
nt

Fo
od

 S
ta

m
p 

re
ce

ip
t (

w
av

e)
−
0.

02
 (
0.

12
)

0.
18

 (0
.1

6)
0.

20
 (0

.1
6)

M
on

th
ly

 b
en

ef
it 

($
)

−
0.

00
1 

(0
.0

01
)

0.
00

06
 (0

.0
01

)
0.

00
03

 (0
.0

01
)

Ex
er

ci
se

s
−
0.

29
*  

(0
.1

3)
−
0.

31
*  

(0
.1

3)

Sm
ok

es
0.

10
 (0

.3
0)

0.
15

 (0
.2

9)

A
1c

 sc
re

en
in

g
0.

61
**

 (0
.1

4)
0.

63
**

 (0
.1

4)

C
ho

le
st

er
ol

 sc
re

en
in

g
0.

37
**

 (0
.1

3)
0.

34
*  

(0
.1

4)

R
et

in
op

at
hy

0.
30

*  
(0

.1
3)

0.
28

*  
(0

.1
3)

Fi
xe

d 
ef

fe
ct

s
N

o
Y

es
Y

es
N

o
Y

es
Y

es

O
bs

er
va

tio
ns

18
25

18
25

18
18

18
18

St
an

da
rd

 e
rr

or
s a

re
 re

po
rte

d 
be

lo
w

 c
oe

ff
ic

ie
nt

s.

Th
e 

de
pe

nd
en

t v
ar

ia
bl

e 
is

 th
e 

na
tu

ra
l l

og
 o

f a
nn

ua
l M

ed
ic

ar
e 

sp
en

di
ng

.

R
eg

re
ss

io
n 

m
od

el
s c

on
tro

l f
or

 ti
m

e-
va

ry
in

g 
he

al
th

 a
nd

 d
em

og
ra

ph
ic

 c
ha

ra
ct

er
is

tic
s i

n 
Ta

bl
e 

1.

* p 
< 

0.
05

.

**
p 

< 
0.

01
.

Econ Hum Biol. Author manuscript; available in PMC 2012 January 1.



N
IH

-PA Author M
anuscript

N
IH

-PA Author M
anuscript

N
IH

-PA Author M
anuscript

Nicholas Page 21

Ta
bl

e 
4

Fo
od

 S
ta

m
p 

re
ce

ip
t a

nd
 h

ea
lth

 c
ar

e 
ut

ili
za

tio
n,

 1
99

5–
20

05
.

In
pa

tie
nt

 h
os

p.
D

ia
be

te
s h

os
p.

Ph
ys

ic
ia

n 
vi

si
ts

E
SR

D

Fo
od

 S
ta

m
p 

re
ce

ip
t (

w
av

e)
0.

07
*  

(0
.0

3)
0.

02
 (0

.0
2)

−
0.

63
 (
0.

82
)

−
0.

01
 (
0.

01
)

M
on

th
ly

 b
en

ef
it 

($
)

0.
00

03
 (0

.0
00

3)
−
0.

00
00

7 
(0

.0
00

1)
−
0.

00
09

 (
0.

00
6)

−
0.

00
01

 (
0.

00
01

)

Ex
er

ci
se

s
0.

01
 (0

.0
3)

0.
01

 (0
.0

3)
0.

01
 (0

.0
1)

−
0.

00
4 

(0
.0

1)
−
1.

6*
 (
0.

64
)

−
2.

0*
*  

(0
.6

3)
−
0.

00
3 

(0
.0

08
)

−
0.

01
 (
0.

00
8)

Sm
ok

es
0.

02
 (0

.0
6)

0.
05

 (0
.0

6)
0.

05
 (0

.0
3)

0.
04

 (0
.0

3)
−
0.

59
 (
1.

51
)

−
1.

40
 (
1.

48
)

0.
02

 (0
.0

2)
0.

02
 (0

.0
2)

A
1c

 sc
re

en
in

g
0.

01
 (0

.0
3)

0.
02

 (0
.0

3)
0.

01
 (0

.0
2)

0.
00

4 
(0

.0
1)

3.
1*

*  
(0

.7
1)

3.
2*

*  
(0

.7
1)

0.
01

 (0
.0

09
)

0.
02

 (0
.0

09
)

C
ho

le
st

er
ol

 sc
re

en
in

g
−
0.

01
 (
0.

03
)

−
0.

02
 (
0.

03
)

0.
03

 (0
.0

2)
0.

01
 (0

.0
1)

0.
20

 (0
.6

9)
0.

29
 (0

.6
8)

−
0.

03
**

 (
0.

00
9)

−
0.

02
**

 (
0.

00
9)

R
et

in
op

at
hy

−
0.

04
 (
0.

03
)

−
0.

03
 (
0.

03
)

−
0.

02
 (
0.

01
)

−
0.

01
 (
0.

01
)

1.
08

 (0
.6

6)
0.

97
 (0

.6
5)

0.
01

 (0
.0

1)
0.

01
 (0

.0
1)

O
bs

er
va

tio
ns

18
25

18
18

18
25

18
18

18
25

18
18

18
25

18
18

St
an

da
rd

 e
rr

or
s a

re
 re

po
rte

d 
be

lo
w

 c
oe

ff
ic

ie
nt

s.

FE
 re

gr
es

si
on

 m
od

el
s c

on
tro

l f
or

 th
e 

tim
e-

va
ry

in
g 

ch
ar

ac
te

ris
tic

s d
es

cr
ib

ed
 in

 T
ab

le
 1

.

* p 
< 

0.
05

.

**
p 

< 
0.

01
.

Econ Hum Biol. Author manuscript; available in PMC 2012 January 1.



N
IH

-PA Author M
anuscript

N
IH

-PA Author M
anuscript

N
IH

-PA Author M
anuscript

Nicholas Page 22

Ta
bl

e 
5

Fo
od

 S
ta

m
p 

re
ce

ip
t a

nd
 h

ea
lth

 o
ut

co
m

es
 b

y 
su

bg
ro

up
, 1

99
5–

20
05

.

M
ed

ic
ar

e 
sp

en
d

In
pa

tie
nt

 h
os

p.
D

ia
be

te
s h

os
p.

O
ut

pa
tie

nt
 v

is
its

E
SR

D

N
on

-W
hi

te

Fo
od

 S
ta

m
p 

re
ce

ip
t

0.
23

 (0
.1

9)
0.

08
*  

(0
.0

4)
0.

01
 (0

.0
2)

−
0.

61
 (
0.

99
)

−
0.

03
*  

(0
.0

1)

M
on

th
ly

 b
en

ef
it

0.
00

05
 (0

.0
01

)
0.

00
02

 (0
.0

00
3)

−
0.

00
01

 (
0.

00
02

)
0.

00
02

 (0
.0

07
)

−
0.

00
01

 (
0.

00
01

)

O
bs

er
va

tio
ns

15
83

15
78

15
83

15
78

15
83

15
78

15
83

15
78

15
83

15
78

W
hi

te

Fo
od

 S
ta

m
p 

re
ce

ip
t

0.
04

 (0
.3

1)
−
0.

00
4 

(0
.0

7)
0.

02
 (0

.0
3)

0.
02

 (0
.0

2)

M
on

th
ly

 b
en

ef
it

0.
00

06
 (0

.0
03

7)
0.

00
05

 (0
.0

00
8)

0.
00

31
 (0

.0
19

2)
−
0.

00
03

 (
0.

00
02

)

O
bs

er
va

tio
ns

43
9

43
7

43
9

43
7

43
9

43
7

43
9

43
7

43
9

43
7

Fe
m

al
e

Fo
od

 S
ta

m
p 

re
ce

ip
t

0.
11

 (0
.1

8)
0.

03
 (0

.0
4)

0.
01

 (0
.0

2)
−
1.

02
 (
0.

96
)

−
0.

02
 (
0.

01
)

M
on

th
ly

 b
en

ef
it

−
0.

00
02

 (
0.

00
1)

0.
00

02
 (0

.0
00

3)
−
0.

00
00

3 
(0

.0
00

1)
−
0.

00
55

 (
0.

00
7)

−
0.

00
02

 (
0.

00
01

)

O
bs

er
va

tio
ns

13
71

13
66

13
71

13
66

13
71

13
66

13
71

13
66

13
71

13
66

M
al

e

Fo
od

 S
ta

m
p 

re
ce

ip
t

0.
59

 (0
.4

0)
0.

21
**

 (0
.0

7)
0.

02
 (0

.0
4)

1.
37

 (1
.7

7)
−
0.

00
6 

(0
.0

12
)

M
on

th
ly

 b
en

ef
it

0.
00

6 
(0

.0
04

)
0.

00
2*

 (0
.0

01
)

0.
00

0 
(0

.0
00

)
0.

01
7 

(0
.0

16
)

0.
00

0 
(0

.0
00

)

O
bs

er
va

tio
ns

45
4

45
2

45
4

45
2

45
4

45
2

45
4

45
2

45
4

45
2

<H
ig

h 
sc

ho
ol

 e
du

ca
tio

n

Fo
od

 S
ta

m
p 

re
ce

ip
t

0.
22

 (0
.1

8)
0.

08
*  

(0
.0

4)
0.

02
 (0

.0
2)

−
0.

40
 (
0.

90
)

−
0.

00
1 

(0
.0

1)

M
on

th
ly

 b
en

ef
it

−
0.

00
07

 (
0.

00
1)

0.
00

02
 (0

.0
00

3)
0.

00
00

3 
(0

.0
00

1)
−
0.

00
6 

(0
.0

07
)

−
0.

00
01

 (
0.

00
01

)

O
bs

er
va

tio
ns

13
86

13
81

13
86

13
81

13
86

13
81

13
86

13
81

13
86

13
81

H
ig

h 
sc

ho
ol

 e
du

ca
tio

n

Fo
od

 S
ta

m
p 

re
ce

ip
t

0.
10

 (0
.3

8)
0.

12
 (0

.0
8)

−
0.

00
86

2 
(0

.0
5)

1.
55

 (2
.1

9)
−
0.

03
 (
0.

03
)

M
on

th
ly

 b
en

ef
it

0.
00

5 
(0

.0
02

7)
0.

00
1 

(0
.0

00
6)

−
0.

00
02

 (
0.

00
04

)
0.

03
6*

 (0
.0

2)
−
0.

00
04

 (
0.

00
02

)

O
bs

er
va

tio
ns

43
9

43
7

43
9

43
7

43
9

43
7

43
9

43
7

43
9

43
7

St
an

da
rd

 e
rr

or
s a

re
 re

po
rte

d 
be

lo
w

 c
oe

ff
ic

ie
nt

s.

FE
 re

gr
es

si
on

 m
od

el
s c

on
tro

l f
or

 th
e 

tim
e-

va
ry

in
g 

ch
ar

ac
te

ris
tic

s d
es

cr
ib

ed
 in

 T
ab

le
 1

* p 
< 

0.
05

.

Econ Hum Biol. Author manuscript; available in PMC 2012 January 1.



N
IH

-PA Author M
anuscript

N
IH

-PA Author M
anuscript

N
IH

-PA Author M
anuscript

Nicholas Page 23
**

p 
< 

0.
01

.

Econ Hum Biol. Author manuscript; available in PMC 2012 January 1.



N
IH

-PA Author M
anuscript

N
IH

-PA Author M
anuscript

N
IH

-PA Author M
anuscript

Nicholas Page 24

Table 6

Characteristics of diabetic Food Stamp recipients and non-recipients, biomarker sample.

Food
Stamps

Eligible
non-takers Ineligibles

HbA1c level 7.22 (1.35) 7.11 (1.50) 6.90 (1.26)

HbA1c ≤ 7 0.48 (0.50) 0.61 (0.49) 0.64 (0.48)

Exercise 0.21 (0.41) 0.30 (0.46) 0.40 (0.49)

Smokes 0.17 (0.38) 0.13 (0.33) 0.07 (0.26)

HbA1c screening 0.45 (0.50) 0.55 (0.50) 0.51 (0.50)

Cholesterol screening 0.33 (0.47) 0.31 (0.46) 0.26 (0.44)

Retinopathy 0.33 (0.47) 0.27 (0.44) 0.29 (0.46)

Food insufficient 0.27 (0.45) 0.16 (0.36) 0.04 (0.20)

Medicaid 0.67 (0.47) 0.35 (0.48) 0.05 (0.21)

SR health ≥ good 0.79 (0.41) 0.66 (0.48) 0.38 (0.48)

Hispanic 0.25 (0.44) 0.24 (0.43) 0.08 (0.27)

Black 0.34 (0.48) 0.34 (0.47) 0.14 (0.35)

Income to needs ratio 1.28 (1.36) 1.13 (0.89) 4.71 (6.87)

Female 0.85 (0.36) 0.68 (0.47) 0.48 (0.50)

<High school education 0.66 (0.48) 0.64 (0.48) 0.26 (0.44)

HS graduate 0.19 (0.39) 0.25 (0.43) 0.37 (0.48)

ADL limitations 0.96 (1.4) 0.81 (1.3) 0.33 (0.80)

IADL limitations 0.80 (1.4) 0.65 (1.2) 0.25 (0.75)

Diabetes medication 0.91 (0.28) 0.84 (0.36) 0.83 (0.38)

Age 60–65 0.28 (0.45) 0.28 (0.45) 0.24 (0.43)

Age 70–75 0.29 (0.45) 0.17 (0.38) 0.22 (0.41)

Age 75–80 0.10 (0.29) 0.15 (0.35) 0.17 (0.37)

Age ≥ 80 0.15 (0.36) 0.19 (0.39) 0.17 (0.38)

Overweight 0.88 (0.33) 0.82 (0.39) 0.80 (0.40)

HMO enrollee 0.13 (0.34) 0.10 (0.30) 0.15 (0.36)

No Medicare data 0.25 (0.44) 0.27 (0.45) 0.27 (0.44)

Observations 126 462 2029

Standard deviations in parentheses. 2003 and 2006 data.

Econ Hum Biol. Author manuscript; available in PMC 2012 January 1.



N
IH

-PA Author M
anuscript

N
IH

-PA Author M
anuscript

N
IH

-PA Author M
anuscript

Nicholas Page 25

Ta
bl

e 
7

D
ia

be
tic

 n
ut

rit
io

n 
be

ha
vi

or
, 2

00
3. Fo

od
 S

ta
m

ps
N

on
-ta

ke
rs

In
el

ig
ib

le
s

K
no

w
 d

ia
be

tic
 d

ie
t

0.
76

 (0
.4

3)
0.

74
 (0

.4
4)

0.
82

 (0
.4

9)

D
ay

s/
w

ee
k 

fo
llo

w
 d

ie
t

4.
5 

(1
.8

)
5.

5 
(1

.9
)

5.
4 

(1
.7

)

D
ay

s/
w

ee
k 

ea
t 5

+ 
fr

ui
ts

 o
r v

eg
et

ab
le

s
4.

5 
(1

.7
)

4.
9 

(2
.0

)
4.

9 
(1

.7
)

D
ay

s/
w

ee
k 

ea
t h

ig
h 

fa
t f

oo
ds

3.
7 

(2
.0

)
3.

2 
(2

.0
)

3.
5 

(1
.9

)

D
ay

s/
w

ee
k 

ea
t 2

+ 
sn

ac
ks

 o
r d

es
se

rt
2.

3 
(1

.3
)

2.
9 

(2
.0

)
2.

9 
(1

.9
)

O
bs

er
va

tio
ns

67
67

10
31

St
an

da
rd

 d
ev

ia
tio

ns
 in

 p
ar

en
th

es
es

.

Su
bs

et
 o

f s
um

m
ar

y 
of

 d
ia

be
te

s s
el

f-
ca

re
 a

ct
iv

iti
es

 sc
al

e.

Econ Hum Biol. Author manuscript; available in PMC 2012 January 1.



N
IH

-PA Author M
anuscript

N
IH

-PA Author M
anuscript

N
IH

-PA Author M
anuscript

Nicholas Page 26

Ta
bl

e 
8

Fo
od

 S
ta

m
p 

re
ce

ip
t a

nd
 g

ly
ce

m
ic

 c
on

tro
l (

H
bA

1c
 le

ve
l).

H
bA

1c
 <

 7
%

H
bA

1c
 <

 9
%

Fo
od

 S
ta

m
p 

re
ce

ip
t

0.
7 

[0
.4

4,
 1

.1
2]

1.
19

 [0
.5

1,
 2

.7
8]

C
ur

re
nt

ly
 e

xe
rc

is
es

1.
17

 [0
.7

5,
 1

.8
2]

1.
31

 [0
.5

8,
 2

.9
7]

C
ur

re
nt

 sm
ok

er
1.

09
 [0

.6
1,

 1
.9

3]
0.

61
 [0

.2
5,

 1
.5

0]

A
1c

 sc
re

en
in

g
1.

19
 [0

.7
5,

 1
.8

7]
1.

1 
[0

.5
0,

 2
.4

1]

C
ho

le
st

er
ol

 sc
re

en
in

g
0.

97
 [0

.5
8,

 1
.6

0]
0.

7 
[0

.2
5,

 1
.9

3]

R
et

in
op

at
hy

1.
08

 [0
.6

9,
 1

.6
9]

0.
89

 [0
.3

5,
 2

.2
9]

O
bs

er
va

tio
ns

58
8

58
8

95
%

 c
on

fid
en

ce
 in

te
rv

al
s b

el
ow

 c
oe

ff
ic

ie
nt

s.

A
ll 

sp
ec

ifi
ca

tio
ns

 c
on

tro
l f

or
 v

ar
ia

bl
es

 re
po

rte
d 

in
 T

ab
le

 6
.

Econ Hum Biol. Author manuscript; available in PMC 2012 January 1.


