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Exhaustion of Food Budgets at Month's End and Hospital 
Admissions for Hypoglycemia

Hilary K. Seligman, Ann F. Bolger, David Guzman, Andrea López, and Kirsten Bibbins-
Domingo

Abstract

One in seven US households cannot reliably afford food. Food budgets are more frequently 

exhausted at the end of a month than at other points in time. We postulated that this monthly 

pattern influenced health outcomes, such as risk for hypoglycemia among people with diabetes. 

Using administrative data on inpatient admissions in California for 2000–08, we found that 

admissions for hypoglycemia were more common in the low-income than the high-income 

population (270 versus 210 admissions per 1,000,000). Risk for hypoglycemia admission 

increased 27 percent in the last week of the month compared to the first week in the low-income 

population, but we observed no similar temporal variation in the high-income population. These 

findings suggest that exhaustion of food budgets might be an important driver of health inequities. 

Policy solutions to improve stable access to nutrition in low-income populations and raise 

awareness of the health risks of food insecurity might be warranted.

Introduction

In many households, particularly low-income ones, a “pay cycle” develops in which 

expenditures increase when money (from paychecks or benefits) becomes available, and 

they decrease just before the next check is due—the time when household budgets are most 

likely to be exhausted.1–3 This pattern has been observed for generations. The US 

Department of Labor noted in 1930 that most factory wage earners spent 75–100% of their 

earnings “by the end of the day following pay day.”4 More recently, it has been estimated 

that expenditures by Social Security beneficiaries increase by almost $50 on the day their 

check arrives—an 80% increase over average daily expenditures.1 A 2009 Gallup poll 

showed that average daily spending among Americans paid monthly or semimonthly was 

$62 during weeks without a paycheck and $69 during weeks with a paycheck.5

A large proportion of Americans receive their paychecks or government benefits at the start 

of the month, although the precise percentage is difficult to determine. Some employers 

prefer to issue paychecks just once a month, to keep money earning interest for the employer 

for a longer time and reduce costs associated with administering paychecks. Employees who 

receive monthly paychecks are generally paid on the first days of the month.

Social Security checks arrive on the third day of the month for beneficiaries who retired and 

began receiving benefits before 1997. Temporary Assistance for Needy Families benefits 

(often called welfare benefits) are often distributed on the first day of the month, depending 

on the recipient's state of residence. Supplemental Nutrition Assistance Program (SNAP, 
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formerly known as food stamps) benefits in California and many other states are distributed 

during the first ten days of the month. Most fixed expenditures are also paid out in the early 

weeks of the month, leaving less money available at the end of the month. Approximately 

half of all households making mortgage or rent payments do so between the last day of one 

month and the seventh day of the next month.6

Credit card bills are also frequently due in the beginning or middle of the month. The pay 

cycle has been well established with respect to food expenditures and dietary intake in low-

income households. Studies of food purchasing diaries and grocery store receipts 

demonstrate decreased spending at the end of the month.3,7–9 Each month, SNAP benefits 

last an average of just two to three weeks.10,11

Women who report difficulty affording food have statistically significant reductions in their 

energy and carbohydrate intake during the course of the month.12 Demand for food from 

sources such as food pantries and soup kitchens increases at the end of the month.13,14

In households receiving federal or state income assistance other than Social Security, 

spending on food is $2.87 higher during the first week of the month than in the previous 

week.6 Retail stores that cater to low-income customers are well aware of this cyclic 

phenomenon, with some stores increasing staffing and inventory on the first day of the 

month to accommodate increased demand.15–17

We examined whether the pay cycle influences health outcomes. We focused on 

hypoglycemia as an illustrative outcome because we expected it to be highly influenced by 

reduced food access. For people with diabetes, a stable dose of medication for glycemic 

control coupled with a temporary reduction in food intake would be expected to result in 

increased risk for hypoglycemia. The high and rising rates of diabetes among low-income 

Americans makes this exploration particularly relevant for food and health policies related 

to populations with limited incomes.

Any household may experience fluctuating spending related to the pay cycle. However, this 

pattern is most often observed in low-income households where incomes are fixed and 

spending is high relative to income. We therefore sought to answer the following questions: 

Do hospital admissions for hypoglycemia increase at the end of the month? And is this 

pattern influenced by income?

Study Data and Methods

Data

We used data from California's Office of Statewide Health Planning and Development 

(OSHPD), which collects cross-sectional administrative data about all admissions to 

accredited California hospitals at the time of patient discharge. We included all records for 

patients ages eighteen and older who were admitted from home (instead of from another 

hospital or a nursing home, prison, or other institution) through the emergency department, 

from outpatient clinics, or by physician referral directly from home in the period 2000–08.
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Defining Diagnoses

We used International Classification of Diseases, Ninth Revision (ICD-9), principal 

diagnosis codes 251.0–251.2 to identify hospital discharges associated with admissions 

attributable to hypoglycemia. For simplicity, we refer to these discharges as hypoglycemia 

admissions.

We did not require admission records attributed to hypoglycemia to indicate an additional 

diagnosis of diabetes, but we did exclude records where an alternative etiology of 

hypoglycemia was likely (that is, records with an additional diagnosis of sepsis or 

insulinoma). We chose appendicitis (ICD-9 codes 540–541) as a control condition because 

its volume of admissions was similar to that of hypoglycemia and because we did not expect 

appendicitis admissions to exhibit within-month variation.

Defining Income

We identified patients as “low income” by linking the five-digit ZIP code of the patient's 

residence (available in the OSHPD database) to the mean household income in each of 

California's ZIP codes, using data from the Internal Revenue Service (IRS) for 2001–07 

(excluding 2003). IRS data are often considered to represent the “gold standard” for income 

data, against which measurement error in government surveys is estimated for both low-

income and high-income households.18,19

We categorized admitted patients as “low income” if the mean household income in the ZIP 

code of the patient's residence was in the lowest decile of incomes for patients admitted that 

year (rounding up to the nearest $1,000). Thus, the point below which we considered income 

to be low varied over time: It was $28,000 in 2000–04, $31,000 in 2005–06, and $29,000 in 

2007–08. Varying the method of categorizing low-income households and the cutoff point 

did not substantially alter our study results.

We refer to admitted patients as “high income” if they were not categorized as “low 

income.” However, they might be better described as “non–low income,” given our very low 

cutoff point for “low income.” We classified homeless patients, identified within the 

OSHPD database by the ZIP code “ZZZZZ,” as “low income.” We performed sensitivity 

analyses with and without including people who were homeless.

Statistical Analysis

We graphed the rate of hospital admissions attributable to our conditions of interest 

(hypoglycemia and appendicitis) on each day of the month using a scatter plot with fourth 

order polynomial equations generated using the REG procedure of the statistical software 

SAS, version 9.2. We then quantitatively examined the rate of hospital admissions 

attributable to these conditions using Cochran-Armitage trend tests and Poisson regression 

models.

We examined within-month trends using models with a continuous variable for day of the 

month and with a categorical variable for each “week” of the month. For the “week” 

variable, we defined the first seven days of the month as week 1 and the last seven days of 
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the month as week 4. The remaining days were split evenly between what we defined as 

week 2 and week 3, with the extra day added to week 3 as needed.

We examined the effect of income in our models by testing for an interaction between 

income and admission date and by stratifying admission by income level. Because we 

sought to examine day of the month as an independent risk factor for hypoglycemia, we 

adjusted our main regression model for sex, age (in ten-year increments), race or ethnicity 

(white, Latino, African American, Native American, Asian or Pacific Islander, and other or 

unknown), and admission year (to account for secular time trends unrelated to time of 

month). These variables were also obtained from the OSHPD database. For all results, the 

unit of analysis was the hospital admission. Analyses were performed using SAS, version 

9.2.

Limitations

Our study had certain limitations. Our measurement of income, which was available only at 

the level of the ZIP code, was imprecise. Therefore, it is possible that we misclassified some 

low-income patients as “high income,” and vice versa. In addition, a relatively small number 

of admissions attributable to hypoglycemia were observed in the low-income group, 

decreasing the precision of our estimates. Use of ICD-9 codes to identify admissions 

attributable to hypoglycemia and appendicitis is subject to error, potentially leading to 

under-, over-, or misclassification of these diagnoses. Each of these sources of error is likely 

conservative, which suggests that effect sizes would be even greater than what we observed 

if our measurement had not been subject to error.

We were not able to determine from our data the precise cause of the increased risk of 

hypoglycemia at the end of the month. Finally, we focused on the most severe episodes of 

hypoglycemia: those resulting in in-patient admissions. It is possible that the patterns we 

observed differ from those in discharges from outpatient settings or the emergency 

department.

Study Results

In the period 2000–08, 24,691,829 patients ages eighteen and older were admitted from 

home to accredited California hospitals. We were able to link admissions records to income 

data for 24,251,314 of these admissions (98.2 percent), of which 21,285,725 were 

categorized as “high income” and 2,965,589 as “low income” (including 129,615 homeless 

people). Of these admissions, 5,177 had a primary diagnosis of hypoglycemia, and 228,670 

had a primary diagnosis of appendicitis. Table 1 shows the demographic characteristics of 

patients associated with each admission (see Appendix Exhibit A for demographic 

characteristics stratified by income).

Baseline characteristics of patients admitted for hypoglycemia and appendicitis differed, but 

our analysis did not directly compare these two groups of patients. Instead, we focused on 

the within-month patterns of admissions among patients admitted with these two conditions.
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We observed no statistically significant variation in the number of overall admissions (that 

is, admissions for all conditions) by day of the month. When we excluded days 29–31 

(because they do not occur in every month), the proportion of total admissions per day of the 

month ranged from a minimum of 3.16% on day 1 to 3.39% on day 7.

Of every 1,000,000 hospitalizations, 210 were for a primary diagnosis of hypoglycemia. The 

mean rate of hospital admissions attributable to hypoglycemia was higher in the low-income 

sample than in the high-income sample (270 versus 210 admissions per 1,000,000; p < 

0:001). Figure 1 shows the number of admissions attributable to hypoglycemia and 

appendicitis for every 1,000,000 hospital admissions for each day of the month. A graphical 

representation of monthly data for three months demonstrates a cyclic pattern of 

hypoglycemia admissions in the low-income sample only (Appendix Exhibit B).

The rate of hospital admissions attributable to hypoglycemia was stable across the four 

weeks of the month in the full sample (p for trend = 0.31) but differed significantly by 

income and admission date. Hospital admissions attributable to hypoglycemia in the low-

income sample increased from 230 per 1,000,000 total admissions in the first week of the 

month to 260 in the second week, 280 in the third week, and 290 in the fourth week (p for 

trend = 0.02). In the high-income sample, admissions for hypoglycemia per 1,000,000 total 

admissions in the first through fourth weeks were 210, 200, 200, and 210 (p for trend = 0.92; 

see Appendix Exhibit C).

During all weeks of the month, the unadjusted rate of hypoglycemia admissions in the low-

income sample (230–290 admissions per 1,000,000 total admissions) was higher than that in 

the high-income sample (200–210).

Poisson regression results are shown in Table 2. Because we found a significant interaction 

between income and date of admission (p < 0:001), we present models stratified by income. 

Compared to the first week of the month, the rate of admission for hypoglycemia in the low-

income sample increased 11 percent in the second week of the month (rate ratio = 1.11), 22 

percent in the third week, and 27 percent in the last week. In the high-income sample, the 

rate of admission for hypoglycemia remained steady throughout the month.

Poisson model results using the day of the month as a continuous variable were also 

significant in the low-income sample (p=0.004) but not the high-income sample (p=0.8). We 

categorized sixty-four of the hypoglycemia admissions as occurring among the homeless 

population. Of these patients, 81% were male, 39% were African American and 44% non-

Hispanic white, and 65% were ages 40–59.

The mean rate of hospital admissions attributable to hypoglycemia was significantly higher 

in the homeless sample than in the non-homeless low-income sample (490 versus 270 per 

1,000,000 admissions; p< 0.001). There was no evidence of an end-of-month increase in 

hospital admissions attributable to hypoglycemia in the homeless sample (p for trend = 

0.99). Excluding the patients who were homeless from our main analysis modestly increased 

the association between date of admission (by week or by day) and risk of admission for 

hypoglycemia in the low-income sample (Table 2). The rate of hospital admissions for 

Seligman et al. Page 5

Health Aff (Millwood). Author manuscript; available in PMC 2015 January 01.

N
IH

-P
A

 A
uthor M

anuscript
N

IH
-P

A
 A

uthor M
anuscript

N
IH

-P
A

 A
uthor M

anuscript



appendicitis remained stable throughout the month for the full, low-income, and high-

income samples (rate ratio 0.99–1.01).

Discussion

Admissions for hypoglycemia were more common among low-income than high-income 

patients ages eighteen and older. Among low-income adults, hospital admissions for 

hypoglycemia increased from 230 to 290 admissions per 1,000,000 total admissions from 

the first to the last week of the month. We did not observe any similar within-month increase 

among high-income adults or for an income-neutral condition (appendicitis) among low-

income adults.

Food Budget Exhaustion and Hypoglycemia Admissions

The vast majority of hypoglycemia cases occur among adults with diabetes who take 

hypoglycemic medication (either oral medication or insulin) to lower their blood glucose 

levels.21 When doses of hypoglycemic medication and physical activity levels are stable, 

reduced food intake resulting from exhaustion of food budgets at the end of the month 

would be expected to increase risk for hypoglycemia.

Our observational epidemiologic analysis does not allow us to definitively determine the 

etiology of the elevated risk for hypoglycemia that we found in low-income households at 

the end of the month. However, exhaustion of food budgets might play a role for two 

reasons. First, we observed a higher risk of hypoglycemia at the end of the month only in the 

low-income population—the group whose food budgets are expected to be exhausted at that 

time. Second, clinical studies have reported elevated risk for hypoglycemia among low-

income patients with diabetes.22, 23 In these studies, going hungry or being at risk of going 

hungry was associated with a two-to-threefold increase in the odds of self-reported severe 

hypoglycemia.

The noncyclic pattern of hypoglycemia admissions in the homeless sample is consistent with 

a lack of regular (that is, cyclic) income. The homeless population in the United States 

receives mainstream benefits and employment income at rates that are significantly lower 

than those of the low-income population overall.24 Predictable fluctuations in the 

availability of food throughout the month are less likely to occur for people without stable 

incomes than for people who do have stable incomes. Excluding homeless adults from our 

low-income sample modestly increased the association between date of admission and risk 

of admission for hypoglycemia. This observation is consistent with the hypothesis that the 

cyclic nature of hypoglycemia in the low-income population is related to the cyclic 

availability of income (instead of some other aspect of poverty). The extremely high rate of 

hypoglycemia admissions observed in the homeless population (490 per 1,000,000 total 

admissions) is notable, consistent with prior qualitative research on hypoglycemia among 

homeless people, 25 and worthy of further exploration.

Other Potentially Causative Factors

We considered other factors as possible explanations for the monthly variation we found in 

hypoglycemia admissions. For example, the pattern we observed could be an artifact of 

Seligman et al. Page 6

Health Aff (Millwood). Author manuscript; available in PMC 2015 January 01.

N
IH

-P
A

 A
uthor M

anuscript
N

IH
-P

A
 A

uthor M
anuscript

N
IH

-P
A

 A
uthor M

anuscript



hospitalization patterns for other diseases. Appendicitis served as a control for these 

hospitalization patterns: Increased appendicitis admissions at the end of the month would 

have suggested that the apparent increase in hypoglycemia admissions at the end of the 

month was an artifact of reduced admissions for other conditions (such as substance abuse) 

at the end of the month.26 However, we did not observe such a pattern.

It is also possible that within-month patterns in prescription refills influence hypoglycemia 

risk. For example, regardless of when medication prescriptions are written, low-income 

patients might preferentially fill or refill prescriptions during the first days of the month, 

when money is available, and reduce the frequency or dose of medication at the end of the 

month, when money is not available for refills. We know of no studies demonstrating a 

monthly pattern of prescription fills and refills. However, such a pattern might be expected 

to lead to increased use of hypoglycemic medication at the beginning of the month, 

precipitating hypoglycemia at the beginning (rather than the end) of the month. We did not 

observe this pattern, either.

Prior studies have shown increased hospitalizations and mortality related to substance abuse 

during the first days of the month, when money becomes available.27, 28 This well-known 

association between the pay cycle and substance abuse is unlikely to explain our 

observations. Heavy alcohol use is itself associated with hypoglycemia 29,30 and is more 

common at the beginning of the month, when money becomes available.28,31 Thus, alcohol-

related hypoglycemia admissions would be expected to increase at the beginning (instead of 

the end) of the month.

It is possible that among substance users with diabetes, the beginning of the month is 

characterized by higher substance use and lower adherence to diabetes medication regimens, 

compared to the end of the month—when adherence might increase. This pattern, which has 

not been previously reported to our knowledge, could contribute to our findings. However, 

we do not know whether the prevalence of substance abuse among low-income people with 

diabetes is sufficient to explain the significant temporal pattern we observed.

The administrative data we used did not allow us to explore the multiple forces that might 

affect hospitalization patterns over the course of the month among low-income adults. 

Future research should focus on understanding the precise mechanisms by which 

hypoglycemia admissions increase at the end of the month among low-income adults.

Why Is Hypoglycemia Important?

Hypoglycemic episodes have important clinical implications and health care costs.23 In the 

short term, hypoglycemia can cause acute symptoms and traumatic accidents; in the long 

term, it can reduce quality of life and increase the risk for dementia among the elderly.32, 33

Hypoglycemia is one of the most common adverse drug events leading to visits to the 

emergency department and hospitalizations.34 In 2003 one health plan estimated that the 

mean cost per episode of hypoglycemia requiring medical attention was $1,186.35

The hypoglycemia events we found in this study are likely a substantial underestimate of 

hypoglycemic episodes. Most hypoglycemic episodes are never brought to medical 
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attention; of those that are, many are managed in the outpatient or emergency department 

setting. Our data did not capture hypoglycemic episodes managed in non-inpatient settings.

Potential Solutions

Because of heightened mortality in the first days of the month (often attributed to increased 

substance abuse), some experts have suggested increased staffing of emergency 

departments, hospitals, police, and fire departments during this critical time period.6 It is 

important to pay attention to within-month patterns of disease incidence. However, attention 

must also be paid to disease conditions related to income deprivation that may increase at 

the end (instead of the beginning) of the month.

Many food pantries and soup kitchens already increase staffing levels and resources at the 

end of the month, and this flexibility to adapt the hunger safety net to fluctuations in need 

should be encouraged and supported. As a matter of patient safety, health care settings that 

cater to low-income populations should identify patients with diabetes who have difficulty 

affording food and should establish protocols for referring such patients to food pantries, 

soup kitchens, and federal nutrition programs.

SNAP benefits and some other federal and state benefits are distributed by Electronic 

Benefits Transfer card once a month in most states. Studies examining how variations in 

consumption patterns could be reduced by twice-monthly or even weekly distributions of 

benefits are needed. The once-monthly allotment of benefits might have advantages. For 

example, receiving all of the benefits at once might allow beneficiaries to spend the 

substantial time and expense for transportation required to visit a discount food store and 

stock up on staple food items.3 Spreading benefits out over the course of the month might 

make it difficult for beneficiaries to afford such trips, which give low-income households 

access to the least expensive foods. Increasing SNAP benefits, instead of increasing their 

frequency of distribution, might therefore be a more effective strategy for increasing 

beneficiaries' access to food at the end of the month.

More frequent distribution of paychecks might also help. However, this effect might be 

limited because the pay cycle is likely substantially related not just to when income is 

received but also to the need to pay credit card bills and make rent or mortgage payments at 

the beginning of the month.

Conclusion

Admissions for hypoglycemia might be substantially related to exhaustion of food budgets 

in low-income populations at the end of the month. We examined hypoglycemia as an 

illustrative health outcome. It is reasonable to postulate that the exhaustion of food budgets 

late in the month might also influence admission patterns for other diet-sensitive diseases, 

such as congestive heart failure.

More than thirty-three million US adults reported that they did not have adequate access to 

food in 2011, a food insecurity rate of 14.5%.36 The exhaustion of food budgets at the end of 

the month could be an important driver of health inequities. Policy solutions could include 
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improving stable access to nutrition throughout the month for people with limited incomes 

and raising awareness of the health risks of food insecurity.

Supplementary Material

Refer to Web version on PubMed Central for supplementary material.
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Figure 1. Admissions Attributable to Hypoglycemia and Appendicitis Among Patients Aged 
Eighteen and Older Lo Accredited California Hospitals on Each Day or the Month, By Income 
Level, 2000-08
Analysis of data from the California Office of Statewide Health Planning and Development. 

NOTES: “Low income” and “high income” are defined in the text.
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Table 1
Characteristics Of Patients Ages Eighteen And Older Admitted To Accredited California 
Hospitals, 2000–08 (%)

All Primary diagnosis of hypoglycemia Primary diagnosis of appendicitis

(N=24,251,314) (n=5,177) (n=2,965,589)

Low-income 12.2 15.30% 10.8

Female 62.8 56.3 43.6

Age (years)

 18–39 32 12.5 56.1

 40–59 26 27.6 31.4

 60–79 27.5 34.8 10.7

 80 or older 14.5 25.2 1.8

Race or ethnicity

White 55.7 52.7 49.6

Latino 15.8 12.9 20.3

African American 8.8 16.2 3.3

Asian or Pacific Islander 7.6 8.8 8.9

Native American 0.4 0.4 0.4

Other or unknown 11.7 9 17.6

Analysis of data from the California Office of Statewide Health Planning and Development. NOTE: The unit of analysis is the hospital admission.
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Table 2
Rate Ratios For Admissions Attributable To Hypoglycemia Among Patients Ages 
Eighteen And Older To Accredited California Hospitals, By Week And Day Of The 
Month And Income, 2000–08

High income

Low income

All Not homeless

Week

1 Referent Referent Referent

2 0.94 1.11 1.16

3 0.96 1.22** 1.27**

4 1.00 1.27** 1.31**

Day

1 Referent Referent Referent

8 1.00 1.08*** 1.09***

15 1.00 1.17*** 1.19***

22 1.01 1.26*** 1.29***

Analysis of data from the California Office of Statewide Health Planning and Development. NOTES: The results are from Poisson regression 
models adjusted for sex, race or ethnicity, age, and year of admission. Weeks are categorical variables, and days are continuous variables, as 
explained in the text. A Reference category.

**
p ≤ 0:05

***
p ≤ 0:01
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