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ABSTRACT
Background: Food insecurity is associated with nutrient inade-
quacy and a variety of unfavorable health outcomes. However, little
is known about whether food security is associated with lower
cognitive function in the elderly.
Objective: We investigated the prevalence of food insecurity in
a representative sample of 1358 Puerto Ricans aged 45–75 y living
in Massachusetts in relation to cognitive function performances.
Design: Food security was assessed with the US Household Food
Security Scale. Cognitive function was measured to capture gen-
eral cognition with a battery of 7 tests: Mini-Mental State Exam-
ination (MMSE), word list learning (verbal memory), digit span
(attention), clock drawing and figure copying (visual-spatial abil-
ity), and Stroop and verbal fluency tests (fluency executive func-
tioning).
Results: The overall prevalence of food insecurity during the past
12 mo was 12.1%; 6.1% of the subjects reported very low food
security. Food insecurity was inversely associated with global cog-
nitive performance, as assessed by the MMSE score. The adjusted
difference in the MMSE score was –0.90 (95% CI: –1.6, –0.19;
P for trend ¼ 0.003) for a comparison of participants with very
low food security with those who were food secure, after adjustment
for age, smoking, education, poverty status, income, acculturation,
plasma homocysteine, alcohol, diabetes, and hypertension. Food
insecurity was significantly associated with lower scores for
word-list learning, percentage retention, letter fluency, and digit
span backward tests.
Conclusions: Very low food security was prevalent among the
study subjects and was associated with lower cognitive perfor-
mance. Further studies, both observational and experimental, are
warranted to clarify the direction of causality in this association.
Am J Clin Nutr 2009;89:1197–203.

INTRODUCTION

Food insecurity is defined as ‘‘limited or uncertain availability
of nutritionally adequate and safe foods or limited or uncertain
ability to acquire acceptable foods in socially acceptable ways’’
(1). According to the latest national survey, 10.9% of US
households experienced food insecurity in 2006 and, among
them, 4% were in the category of ‘‘very low food security’’ (2).
The prevalence of food insecurity was particularly high among
low-income populations, ethnic minorities, and households with
elders (2).

Hispanics are the largest minority group in the United States,
accounting for 12.5% of the total population (US Census Bu-

reau). We previously showed that Puerto Rican elders in Mas-
sachusetts had a significantly greater prevalence of depression,
lower diet quality, and other chronic conditions than did a
comparison group of non-Hispanic whites living in the same
neighborhoods (3–9). However, to our knowledge, no studies
have been conducted to examine the prevalence of food in-
security in this population of older Puerto Ricans living in the
northeastern region of the country.

Food insecurity has been shown to be associated with nutrient
inadequacy and a variety of unfavorable health outcomes,
including obesity, anxiety, depression, and suicide (10–15).
However, little is known about whether food security is as-
sociated with lower cognitive function among elders. Several
studies, both animal and human, have shown that depression and
anxiety contribute to cognitive impairment (16). Alternatively, if
cognitive impairment leads to unfavorable labor market out-
comes, lower incomes, or difficulty in acquiring food stamps or
other social safety net services, the impairment could lead to
food insecurity. Examining the relation between food insecurity
and cognitive function could be particularly important for His-
panic elders, because this population is more likely to develop
Alzheimer disease than are non-Hispanic whites (17, 18). To
the extent that poor nutritional status contributes to cognitive
decline, exploring these associations could provide a practical
method for preventing cognitive impairment among low-income
populations.
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We therefore investigated the prevalence of food insecurity
in a representative sample of Puerto Ricans aged 45–75 y living
in areas around Boston, MA, and examined whether the
prevalence of food insecurity was associated with lower cog-
nitive function.

SUBJECTS AND METHODS

Subjects

Since 2004, we identified participants from areas of high
Hispanic density in the Boston, MA, metropolitan and sur-
rounding area, as indicated by the year 2000 Census. Blocks were
selected at random for enumeration from the sampling frame,
which consisted of all census blocks with �10 Hispanic persons
aged �45 y. After door-to-door block enumeration, households
with at least one Puerto Rican adult between the ages of 45 and
75 y were identified, and one person per household was selected
randomly for participation. Most (80.4%) participants were
identified in this way. An additional 8.9% were identified by
random approach at major Puerto Rican events, such as the
Boston Puerto Rican Festival, and the remainder in response to
media (4.6%) or personal referral (6.1%). Only those participants
who were unable to answer questions because of serious health
conditions or who were not able to provide reliable information
for other reasons, such as dementia or obvious alcoholism, were
excluded from participation. We worked closely with the com-
munities to inform them about the study, with the assistance of
our collaborating community institution La Alianza Hispana. La
Alianza Hispana has extensive contacts throughout the Puerto
Rican community in Massachusetts.

In total, 2016 Puerto Rican adults were located and invited to
participate; ’86.2% (n ¼ 1737) agreed to participate. After
excluding those who had a Mini-Mental State Examination
(MMSE) score �10 (n ¼ 10) and those with temporary ex-
clusions (n ¼ 32) for reasons such as being currently busy or
having upcoming vacations, there were 1695 eligible partic-
ipants. Of these, 38 (2.2%) were lost to follow-up, 19 (1.1%)
dropped out, and 251 (14.8%) did not participate after several
scheduling attempts; 1387 (81.8% of those who were eligible)
participants completed the baseline interview. Interviews were
conducted in the home by bilingual interviewers in either
Spanish or English, as preferred by the participant. Compared
with those who completed the baseline interview, those who
declined participation tended to be male (20.1% compared with
15.6%; P ¼ 0.06) and lived on the US mainland, on average, for
fewer years (32.1y 6 13.1 compared with 34.1 y 6 11.8; P ¼
0.07). The Institutional Review Board of Tufts University, New
England Medical Center, approved the protocol. Participants
gave written informed consent before participating.

Assessment of food security

Information on food security was assessed with the 10
household- and adult-referenced questions in the US Food Se-
curity Scale (Appendix A) (1). The food security questions
referred to circumstances over the 12 mo preceding the survey.
Participants with �3 affirmative answers to the 10 questions
were considered ‘‘food insecure’’ (1). Food-insecure adults were
further classified as having either low food security (if they had

3–5 affirmative answers) or very low food security (if they had
�6 affirmative answers) (1, 2).

Assessment of cognitive function

Participants were given a comprehensive battery of cognitive
tests in their choice of either Spanish (98% of participants) or
English. Seven cognitive tests were conducted. We used the
MMSE (19) to assess general cognitive function with a range of
scores from 0 to 30, with 30 as the best score. We used the 16-
word list learning test (20) over the course of 5 trials to assess
verbal memory and the digit span forward and backward test
(20) to assess attention and working memory. We also admin-
istered the Stroop test (20), which involved naming a color
rather than the text of words, and the verbal fluency test (20), in
which we asked participants to name as many words as they
could that start with a given letter; the clock drawing (21) and
figure copying (22) tests were administered to assess executive
function. Scores for the figure copying test were weighted for
the complexity of the figure copied: 1 point for easy figures and
4 points for the most difficult.

All subjects underwent a detailed neuropsychological exam-
ination by a research assistant who had been trained in test
administration and whose reliability has been established. Initial
training and reliability were conducted in the standard manner
recommended in the manuals for each of the individual tests
being administered. Research assistants were trained by a neu-
ropsychologist. To maintain a high degree of interrater reliability,
the neuropsychologist observed (and co-scored, where appropriate)
one subject for each research assistant every 6 mo. She also
reviewed the data for quality control, and ‘‘spot checks’’ were
made on scoring of tests and scales.

In the current analyses, the MMSE scores were considered the
primary outcome because this test measures general cognition. In
secondary analyses, we examined the association between food
security and each individual cognitive assessment. Using prin-
cipal component analysis methods, we further identified 3 cog-
nitive function factors (executive function, memory, and attention
factor; Appendix B), and examined whether food security was
associated with these factors.

Assessment of covariates

Body weight was measured with a Seca balance scale (Seca
Corporation, Columbia, MD) with a capacity of 150 kg. Height
was measured with a Harpenden pocket stadiometer (Holtain Ltd,
Crosswell, United Kindom). Body mass index (BMI) was cal-
culated as weight (kg)/height squared (m). We measured blood
pressure at 3 time points during the home interview. Hypertension
was defined as a mean systolic blood pressure�140 mm Hg and/
or a mean diastolic blood pressure �90 mm Hg. Subjects were
identified as having type 2 diabetes if they had a fasting plasma
glucose concentration .7.0 mmol/L or reported the use of
medications for diabetes (insulin or oral medicines) (23). Fasting
(12 h) blood samples were drawn in the home by a certified
phlebotomist on the day after the home interview or as soon as
possible thereafter. Total homocysteine in plasma was measured
by using an adaptation of the method described by Araki and
Sako (24). The CV for this assay in our laboratory is 6.0%.

Information on age, years of education, household income,
smoking, alcohol intake, and acculturation was collected with
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a questionnaire. Poverty status was computed by using the
poverty guidelines released each year by the Department of Health
and Human Services (http://aspe.hhs.gov/poverty/index.shtml).
A subject’s total annual household income was compared with
the poverty guideline for the subject’s family size and for the
year of interview. If the total household income was less than
this guideline, the subject was considered to be below the
poverty line. An indicator of acculturation for Puerto Ricans was
obtained from a set of 7 questions on the use of English and/or
Spanish for speaking, reading, and listening while engaging in
activities such as reading, watching television, and talking to
friends and family members. We constructed a scale that ranged
from 0% to 100%, with 100% indicating the use of only English
for all activities and 0% indicating the use of only Spanish for
all activities (25). We administered the Center for Epidemio-
logic Studies Depression Scale (CES-D) to measure symptoms
of depression. The CES-D has been widely used in epidemio-
logic studies and has been shown to have good consistency and
validity in older adults (26). It has also been used in Hispanics
(27) and has been shown to have good reliability (28).

Statistical analyses

Statistical analyses were completed with SAS version 9.1
(SAS Institute Inc, Cary, NC). We examined whether individuals
who reported food insecurity had lower cognitive performance
than did those who reported that they were food secure. Subjects
were divided into 3 categories on the basis of food security status,
as described above. Means were compared by using the general
linear models procedure in SAS, with Tukey’s adjustment for
multiple comparisons. In secondary analyses, we used multiple
logistic regression models to estimate odds ratios (ORs) of
cognitive impairment, defined as an MMSE score ,24. Analyses
were adjusted for age (y; as a continuous variable), sex, BMI
(,25, 25–29.9, or �30), education (,5th grade, 5th–8th grade,
9th–12th grade, college, or graduate school), poverty (yes or
no), smoking (current, former, or never), alcohol use (current, for-
mer, or never), presence of hypertension or diabetes (yes or no
for each), plasma homocysteine concentration (lmol/L), and
acculturation score. These potential confounders were either
statistically associated with both food security and cognitive
function, or had been suggested by previous studies to be rele-
vant to the exposure and outcome.

We examined the interaction of food security with other im-
portant risk factors for cognitive impairment, including age (,60
y or �60 y), sex, current smoking status (yes or no), current
alcohol use (yes or no), obesity (BMI , 30 or � 30), and de-
pression (yes or no, based on a cutoff score of 16 on the CES-D).
To test significance for interaction, we included multiplicative
terms in the regression models and adjusted for other potential
confounders. We also conducted subgroup analyses to examine
the associations between food security and the MMSE score after
stratification by these 6 factors. To test whether our results were
robust, we conducted 2 sensitivity analyses, excluding partic-
ipants who did not use Spanish during the interview and those
with type 2 diabetes.

RESULTS

In this sample of 1358 Puerto Rican adults aged 45–75 y,
12.1% reported food insecurity during the past the 12 mo, and

6.1% reported very low food security. The prevalence of
household food insecurity was not significantly different for men
(14.2%) and women (11.2%) (P ¼ 0.3), but was significantly
greater among participants with annual household incomes be-
low the US poverty line than in those with lower education
levels (Figure 1). Participants who experienced very low food
security were more likely to smoke and to have higher de-
pression (CES-D) scores than were those who were food secure
(Table 1). No clear relations were observed between food se-
curity status and other characteristics.

Food insecurity was inversely associated with global cognitive
performance, as assessed by MMSE score (Table 2). The dif-
ference in MMSE scores was –0.90 (95% CI: 21.6, 20.19;
P for trend ¼ 0.003) for the comparison of participants with
very low food security with those who were food secure, after
adjustment for age, sex, BMI, education, poverty status, smok-
ing, alcohol use, acculturation score, plasma homocysteine, and
presence of hypertension or diabetes. The difference was

FIGURE 1. Prevalence of food insecurity and very low food security in
Puerto Rican adults according to sex (A), poverty (B), and education level
(C). *P , 0.05 and **P , 0.01, adjusted for age and sex (men, poverty, and
education ,5th grade were used as references). Logistic regression was used
to test differences in prevalence across categories.
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equivalent to the difference observed between participants who
were 8 y apart in age in this population. When we further ad-
justed for depression score, the difference was attenuated to
–0.66, but the P for trend remained significant (P ¼ 0.04). Very
low food insecurity was also associated with a higher likelihood
of having cognitive impairment, as evidenced by an MMSE
score ,24 (adjusted OR: 2.28; 95% CI: 1.26, 4.12; P for trend ¼
0.001; Figure 2).

We also found a significant inverse association between food
insecurity and the executive function factor (P for trend ¼
0.003), but there was no significant association with the memory
or attention factors (P for trend . 0.3 for both; Table 2). When
we further examined associations between food insecurity and
individual cognitive tests, we found that participants with food

insecurity had lower scores for word-list learning, percentage
retention, letter fluency, and digit span backward (Table 3).

We found a significant interaction between food security and
age (,60 y or �60 y) in relation to MMSE score (P for
interaction ¼ 0.04). The association between food insecurity and
MMSE score was stronger in older than in younger adults, but
inverse trends were seen in both subgroups. The differences in
MMSE scores between participants with very low security and
those who were food secure were 21.75 (95% CI: 23.0, 20.5;
P for trend ¼ 0.0003) for older adults and 20.48 (95% CI:
21.33, 0.38; P for trend ¼ 0.2) for younger adults. No signifi-
cant interactions were observed between food security and sex,
BMI, smoking status, alcohol use, or depression (P for inter-
action . 0.1 for all), and similar inverse associations were seen
among each subgroup. When we included only participants who
used Spanish or who did not have type 2 diabetes, we found
similar significant associations between food insecurity and
MMSE score (P for trend , 0.01 for both).

DISCUSSION

In a representative sample of Puerto Rican older adults living
in Massachusetts, 12.1% reported food insecurity during the past
12 mo, and 6.1% were classified as having very low food security.
The presence of food insecurity, especially of very low food
security, was associated with lower cognition and a greater
likelihood of cognitive impairment. These associations were
independent of smoking, education, acculturation, plasma
homocysteine, and other well-known risk factors for cognitive
impairment. Strengths of the study include the use of a standard
food security questionnaire and multiple measurements of cog-
nitive function. Furthermore, similar strong associations between
food insecurity and cognitive function were seen in sensitivity
analyses, which suggests the robustness of our findings.

The prevalence of very low food security (6.1%) in this study
was similar to the prevalence that has been reported among
Hispanic households in the United States (5.7%) and was higher
than the general prevalence reported among all households in the
United States (4.0%) or among all households in Massachusetts
(3%) (2). On the other hand, the prevalence of food insecurity in
this study (12.1%) was lower than the prevalence among

TABLE 1

Characteristics of participants according to food security status1

Food secure

(n ¼ 1194)

Food insecure

Low food

security

(n ¼ 81)

Very low food

security

(n ¼ 83)

Age (y) 57.8 6 0.22 56.9 6 0.8 56.7 6 0.8

Female (%) 71.1 64.2 66.3

BMI (kg/m2) 31.9 6 0.2 32.2 6 0.7 30.2 6 0.7

Past smoker (%) 30.4 31.3 15.93

Current smoker (%) 22.8 30.0 46.33

Past drinker (%) 30.1 32.1 31.3

Current drinker (%) 39.3 31.3 42.2

Presence of

diabetes (%)

41.3 30.4 40.0

Presence of

hypertension (%)

69.3 61.3 63.4

Plasma

homocysteine

(lmol/L)

8.5 6 1.0 8.2 6 1.0 8.3 6 1.1

CES-D score 19.2 6 0.4 26.4 6 1.44 27.3 6 1.44

Acculturation score 24.3 6 0.6 22.0 6 2.4 23.0 6 2.3

1 CES-D, Center for Epidemiologic Studies Depression Scale. Means

were compared by using the general linear model procedure in SAS (SAS

Institute Inc, Cary, NC), with Tukey’s adjustment for multiple comparisons.
2 Mean 6 SE adjusted for age and sex (all such values).
3,4 Significantly different from food secure: 3P , 0.05, 4 P , 0.01.

TABLE 2

Cognitive test performance according to food security status1

Food secure (n ¼ 1194)

Food insecure

P for trendLow security (n ¼ 81) Very low security (n ¼ 83)

MMSE

Age- and sex-adjusted 23.4 6 0.10 23.2 6 0.37 21.9 6 0.372 ,0.0001

Multivariate-adjusted 23.4 6 0.10 23.3 6 0.34 22.5 6 0.353 0.003

Further adjusted for depression score 23.4 6 0.09 23.4 6 0.35 22.7 6 0.35 0.04

Major cognitive function factors4

Executive function 20.004 6 0.03 20.10 6 0.11 20.21 6 0.11 0.003

Memory 0.03 6 0.03 0.10 6 0.12 20.08 6 0.13 0.32

Attention 20.002 6 0.03 20.21 6 0.12 0.04 6 0.13 0.81

1 Values are means 6 SEs. MMSE, Mini-Mental State Examination. Means were compared by using the general linear model procedure in SAS (SAS

Institute Inc, Cary, NC), with Tukey’s adjustment for multiple comparisons.
2,3 Significantly different from food secure: 2P , 0.05, 3P , 0.001.
4 Adjusted for age (y), sex, BMI (in kg/m2; ,25, 25–29.9, or �30), education (,5th grade, 5th–8th grade, 9th–12th grade, college, or graduate school),

poverty (yes or no), acculturation score, smoking (never, past, or current), use of alcohol (never, past, or current), presence of diabetes and hypertension (each,

yes or no), and plasma homocysteine (lmol/L).
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Hispanic households in the United States (19.5%), similar to the
prevalence among all households in the United States (10.9%),
and higher than the prevalence among all households in Mas-
sachusetts (8.1%) (2).

The mechanisms underlying the observed association be-
tween food insecurity and lower cognitive function are likely to
be complex and involve multiple pathways. Food insecurity
may lead to chronic stress and depression, which activates the
hypothalamic-pituitary-adrenal axis and triggers the secretion of
glucocorticoids in the adrenal gland. This is consistent with the
observation that adjustment for depression score attenuated the
association between food insecurity and cognitive performance.
Glucocorticoids can cross the blood-brain barrier; bind to
receptors in the hippocampus, amygdale, and frontal lobes; and,

consequently, impair memory and executive function (16). A re-
cent meta-analysis showed that depression was associated with
worse performance on tests of executive function, episodic
memory, processing speed, and semantic memory in elders (29).
Animal studies have shown that chronic stress caused impair-
ment of visual and spatial memory performance (30, 31).

Food insecurity could be associated with poor diet quality (32),
which may influence cognitive function (33). However, in the
multivariate models, we adjusted for plasma homocysteine,
a biomarker of intake of B vitamins, and for the intake of fruit
and vegetables (7), which did not attenuate the relation. There is
a possibility that other aspects of nutritional inadequacy caused
by food insecurity may have effects on cognition.

Alternatively, it is possible that participants with lower cog-
nitive function have less favorable labor market outcomes and
household incomes or are less likely to obtain food stamps or
other food support. Previous studies reported that mental illness
was strongly associated with impairment in vocational and social
functioning and with less likelihood of employment and earnings
(34–37).

The associations between food insecurity and cognitive
function were stronger in older than in younger participants,
possibly because aging increases the vulnerability of the brain.
Older adults have smaller hippocampal volumes and, therefore,
are more likely to have cognitive deficits when exposed to
stress (16). Decreases in sex hormone concentrations, both
estrogens and androgens, in elders could be another potential
mediator. Men with lower concentrations of androgen have
been shown to have a higher likelihood of becoming de-
pressed (38, 39). Animal studies have also shown that cas-
tration increases hypothalamic-pituitary-adrenal activity (40).
In women, estrogen has been shown to be protective against
the deleterious effects of stress and depression on cognitive
function (41). However, although the interaction between sex
and food insecurity on cognitive function has biological ex-
planations, chance or interactions with other factors remain
plausible explanations.

FIGURE 2. Multivariate-adjusted odds ratios (ORs) and 95% CIs for
cognitive impairment according to status of food security. Cognitive
impairment was defined as a Mini-Mental State Examination score ,24.
Logistic regression was used to calculate ORs, adjusted for age (y), sex,
BMI (in kg/m2; ,25, 25–29.9, or �30), education (,5th grade, 5th–8th
grade, 9th–12th grade, college, or graduate school), poverty (yes or no),
acculturation score, smoking (never, past, or current), use of alcohol
(never, past, or current), presence of diabetes and hypertension (each, yes
or no), and plasma homocysteine (lmol/L).

TABLE 3

Individual cognitive test performance results according to food security status1

Food secure (n ¼ 1194)

Food insecure

P for trendLow security (n ¼ 81) Very low security (n ¼ 83)

Word list learning 0.03 6 0.03 0.03 6 0.10 20.29 6 0.112 0.02

Recognition 0.03 6 0.03 0.10 6 0.11 20.15 6 0.11 0.55

Percentage retention3 0.03 6 0.03 20.08 6 0.11 20.20 6 0.11 0.01

Stroop test 20.0006 6 0.03 20.02 6 0.11 20.09 6 0.11 0.24

Letter fluency 0.007 6 0.03 20.06 6 0.10 20.21 6 0.11 0.03

Digit span forward 0.005 6 0.03 20.10 6 0.11 0.007 6 0.11 0.72

Digit span backward 0.009 6 0.03 20.14 6 0.11 20.21 6 0.11 0.006

Clock drawing 0.005 6 0.03 20.23 6 0.11 20.07 6 0.10 0.07

Figure copying 20.01 6 0.03 0.004 6 0.10 20.08 6 0.10 0.19

1 Values are means 6 SEs and adjusted for age (y), sex, BMI (in kg/m2; ,25, 25–29.9, or �30), education (,5th

grade, 5th–8th grade, 9th–12th grade, college, or graduate school), poverty (yes or no), acculturation score, smoking (never,

past, or current), use of alcohol (never, past, or current), presence of diabetes and hypertension (each, yes or no), and plasma

homocysteine (lmol/L). z Scores are presented for standardizing purposes. Means were compared by using the general

linear model procedure in SAS (SAS Institute Inc, Cary, NC), with Tukey’s adjustment for multiple comparisons.
2 Significantly different from food secure, P , 0.05.
3 Calculated by dividing the number of words recalled after delay by the number of correct responses on the fifth

learning trial.
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Our study had several limitations. Because of the cross-sectional
nature, the direction of causation cannot be inferred. However,
biological plausibility suggests a possibility that food insecurity
may contribute to impairment of cognitive function. Although we
adjusted for several potential confounders, we cannot exclude the
possibility of residual confounding due to unknown factors.

Further studies, both observational and experimental, are
warranted to clarify the direction of causality between food
insecurity and lower cognitive function. In either case, the as-
sociation may have public policy implications. In Massachusetts,
the Elder Nutrition Program uses reduced cognitive function as
one of the eligibility criteria, allowing elders who are unable to
attend congregate meals sites to receive home-delivered meals,
regardless of income status (42). Concerning the federal Food
Stamp Program, recently renamed the Supplemental Nutrition
Assistance Program, low rates of participation among eligible
immigrant populations and elder populations have been a con-
cern for many years. In 2002, the US Department of Agriculture
funded ‘‘Elderly Nutrition Demonstrations’’ in six states, which
changed Food Stamp Program rules and practices at the county
level to investigate three options for outreach to elders. An ap-
plication assistance option was deemed to be more promising for
serving elders with cognitive impairments, although with addi-
tional administrative costs (43).

In conclusion, we found a high prevalence of very low food
securityamong PuertoRican adults,which wasstronglyassociated
with lower cognitive performance. The difference in global cog-
nitive scores between participants with very low food security and
those with food security was equivalent to accelerating cognitive
aging by ’8 y. If food insecurity contributes to limitations in
cognitive function through a biological mechanism, it provides
another reason to recommend ensuring that this population has full
access to nutrition program benefits (44). If cognitive function
influences food security through economic mechanisms, then
targeting food assistance benefits to the particularly high level of
need in this population remains a significant issue.
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APPENDIX A

Items on the food security scale

Item Affirmative answers

(I/We) worried whether (my/our) food would

run out before (I/we) got money to buy more.

Frequently or sometimes

The food that (I/we) bought just didn’t last,

and (I/we) didn’t have money to get more.

Frequently or sometimes

(I/we) couldn’t afford to eat balanced meals. Frequently or sometimes

In the past 12 mo, since last (name of current

month), did (you/you or other adults in your

household) ever cut the size of your meals

or skip meals because there wasn’t enough

money for food?

Yes

If YES (above): How often did this happen?

Almost every month, some months but not

every month, or in only 1 or 2 mo?

Almost every month or

some months

In the past 12 mo, did you ever eat less than you

felt you should because there wasn’t enough

money to buy food?

Yes

In the past 12 mo, were you ever hungry but

didn’t eat because you couldn’t afford

enough food?

Yes

In the past 12 mo, did you lose weight because

you didn’t have enough money for food?

Yes

In the past 12 mo, did (you/you or other adults

in your household) ever not eat for a whole

day because there wasn’t enough money

or food?

Yes

If YES (above): How often did this happen?

Almost every month, some months but not

every month, or in only 1 or 2 mo?

Almost every month or

some months

APPENDIX B

Pearson’s correlation coefficients for the relation between individual

cognitive test scores and major cognitive function factors in a sample of

Puerto Ricans living in Massachusetts1

Individual test

Factor 1 (executive

function)

Factor 2

(memory)

Factor 3

(attention)

Letter fluency 0.49 — 0.42

Figure copying 0.60 — 0.30

Digits forward — — 0.78

Digits backward 0.29 — 0.70

Clock drawing 0.63 — —

Stroop 1 0.73 — —

Stroop 2 0.82 — —

Stroop 3 0.75 — —

Word list learning sum score 0.27 0.78 —

Recognition — 0.77 —

Short-term recall facilitated — 0.87 —

Long-term recall facilitated — 0.88 —

Mini-Mental State

Examination, attention

— — 0.48

1 Correlation coefficients ,0.25 were omitted for simplicity.
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