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Abstract

Background: Evidence increasingly indicates that poor sleep quality is amajor public health concern. Household food insecurity

(HFI) disproportionately affects Latinos and is a novel risk factor for poor sleep quality. Psychological distress may be a potential

mechanism through which HFI affects sleep quality. Sleep, food insecurity, and distress are linked to type 2 diabetes mellitus.

Objectives: We examined the relations between HFI, psychological distress, and sleep quality and tested whether

psychological distress mediates the relation between HFI and sleep in people with diabetes mellitus.

Methods: Latinos with type 2 diabetes mellitus (n = 121) who completed baseline assessments for the CALMS-D

(Community Health Workers Assisting Latinos Manage Stress and Diabetes) stress management intervention trial

completed the US Household Food Security Survey, and measures of depressive symptoms [Personal Health

Questionnaire Depression Scale (PHQ-8)], anxiety symptoms [Patient-Reported Outcomes Measurement Information

System (PROMIS)-short], diabetes distress [Problem Areas in Diabetes Questionnaire (PAID-5)], and sleep quality

[Pittsburgh Sleep Quality Index (PSQI)]. Psychological distress was operationalized with the PHQ-8, PROMIS-short, and

PAID-5 scales. We used unadjusted and adjusted indirect effect tests with bias-corrected bootstrapped 95% CIs on

10,000 samples to test both relations between variables and potential mediation.

Results: Mean age was 61 y, 74% were women, and 67% were food insecure. Experiencing HFI was associated with

both greater psychological distress and worse sleep quality (P < 0.05). Depressive symptoms (adjusted R2: 2.22, 95%

CI: 1.27, 3.42), anxiety symptoms (adjusted R2: 1.70, 95% CI: 0.87, 2.85), and diabetes mellitus distress (adjusted

R2: 0.60, 95% CI: 0.11, 1.32) each mediated the relation between HFI and worse sleep quality with and without

adjustment for age, education, income, marital status, and employment status.

Conclusions: Household food insecurity is a common and potent household stressor that is associated with suboptimal

sleep quality through psychological distress. Efforts to improve food security and decrease psychological distress may

yield improved sleep in this high-risk population. The CALMS-D stressmanagement trial was registered at clinicaltrials.gov

as NCT01578096. J Nutr 2016;146:2051–7.
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Introduction

Evidence increasingly indicates that poor sleep quality is a major
public health concern. Sleep is a basic biological need that, when

disturbed, is associated with metabolic disease risk (1–6),
including diabetes mellitus (7, 8). The present guidelines
recommend 7–8 h of sleep within a 24-h period for adults to
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maintain good health (9); however, an estimated 35% of people
report <7 h of sleep during a typical 24-h period during the day
$1 time in the past month (10). In addition, the amount of sleep
differs between ethnic groups, with Latinos reporting an average
sleep time of 6 h 34 min (11). Latinos also are more likely than
other racial/ethnic groups to report that they are kept awake by
financial, employment, and personal relationship and/or health-
related concerns. Overall, 38% of Latinos report that these
concerns disturb their sleep at least a few nights per week,
compared with 28% of non-Hispanic whites (11).

Food insecurity is a novel risk factor for the development of
sleep problems and, subsequently, chronic disease, both of which
affect Latinos disproportionately (12–14). Food insecurity is the
limited or uncertain availability of nutritionally adequate and
safe foods or the limited or uncertain ability to acquire acceptable
foods in socially acceptable ways (e.g., without resorting to emer-
gency food supplies, scavenging, stealing, or other coping strat-
egies) (15). In 2014, 14.0% (17.4 million) of all US households
were food insecure and the prevalence was higher for Latinos
(22.4%) than for non-Hispanic white households (10.5%) (16).
Food insecurity is associated with an increased risk of devel-
oping type 2 diabetes mellitus (T2DM).9 T2DM, once diag-
nosed, also is associated with a person being less adherent to
recommended self-care activities (17) and, in turn, suboptimal
glycemic control (18–20).

Psychological distress may be a mechanism through which food
insecurity affects sleep quality. Household food insecurity (HFI) is
a major stressor (21) that is associated with depression and
diabetes distress (21) and anxiety (22, 23). Sleep and wakefulness
are disrupted by a variety of factors, including those that are
physiologic, behavioral, and environmental (24). It also is well
documented that psychological distress disturbs sleep (25–28).

To understand the relations between HFI, psychological
distress, and suboptimal sleep quality and predicted pathways,
we used baseline data from the CALMS-D (Community Health
Workers Assisting Latinos Manage Stress and Diabetes) ran-
domized controlled trial (20, 29) in Latinos with T2DM. We
hypothesized that food insecurity would be associated with poor
sleep quality, and psychological distress would mediate this
relation (Figure 1).

Methods

Setting and sample
The CALMS-D study was a research collaboration between Yale
University School of Public Health, UConn (University of Connecticut)

Health, Hartford Hospital, and the Hispanic Health Council, a

nonprofit, community-based research, service, training, and advocacy

organization. This study was approved by the institutional review boards
of all of the involved institutions and was registered at clinicaltrials.gov

as NCT01578096.

Participants were recruited from the Brownstone Clinic, an outpa-

tient clinic at Hartford Hospital, serving low-income patients with
diabetes mellitus, ;80% of whom are Latino. Participants were adult

residents of Hartford, Connecticut, self-identifying as Latino or His-

panic, Spanish speaking, ambulatory, with T2DM for$6 mo, and most-
recent-past-year glycated hemoglobin concentrations $7.0%. Glycated

hemoglobin reflects blood glucose concentrations during the previous

6–12 wk and is the gold standard indicator of glycemic control (30). The
chart review excluded patients for medical instability or intensive

medical treatment, bipolar or thought disorder, or suicide attempt or

psychiatric hospitalization in the past 2 y. Face-to-face screening
excluded patients with substance use problems or those who were

enrolled in another research study.

Clinic patients were referred to the Hispanic Health Council to learn

about the study, provide written informed consent, and participate in the
intervention. The Hispanic Health Council is a community-based

organization headquartered in a large Latino neighborhood in Hartford.

A total of 121 Latinos with T2DM were recruited, consented, and

completed face-to-face baseline interviews with trained bilingual or
bicultural interviewers. Self-reported information was entered into

remote electronic data capture databases (31).

Measures
Demographic and socioeconomic characteristics. Demographic

information included age, sex, marital status (partnered compared with
not partnered), number of years living in the United States, language

spoken (English only, Spanish only, or English and Spanish). Socioeco-

nomic information included income (#$1000/mo or $$1001/mo),

education (high school graduate or General Educational Development
diploma, or less than high school graduate or General Educational

Development diploma), and participation in Supplemental Nutrition

Assistance Program (SNAP) benefits (yes or no).

Food security status. Food security status was assessed by using the

6-item US Household Food Security Survey short form (32, 33). Sample

items are the following: ‘‘The food that (I/we) bought just didn�t last, and
(I/we) didn�t have money to get more’’; and ‘‘Were you ever hungry but

didn�t eat because there wasn�t enough money for food?’’ Items

referenced the previous 12 mo. Response options were ‘‘yes,’’ ‘‘every

month or almost every month,’’ ‘‘some months but not every month,’’
and ‘‘only one month.’’ The sum of affirmative responses produces a

scale score (0–6). Higher scores indicate greater HFI. Recent evidence

indicates that people in households with ‘‘marginal food security,’’

usually classified as food secure in the US government�s prevalence
estimates, also may face an increased likelihood of impaired health and

nutrition (34). For this reason, we defined scores = 0 as food secure and

scores $1 as food insecure, including marginal, low, and very low food
security levels. In our sample, Cronbach�s a = 0.89.

Depressive symptoms. The validated Spanish version of the Personal

Health Questionnaire Depression Scale (PHQ-8, i.e., the PHQ-9 without
the suicidality item) (35, 36) measures depressive symptoms during the

past 2 wk, with higher scores indicating more depressive symptoms. We

omitted the suicidality item so that community health workers

performing assessments in the field would not be placed in a position
of responding to suicidality. In our sample Cronbach�s a = 0.79.

Anxiety symptoms. The validated Spanish version of the Patient-
Reported Outcomes Measurement Information System (PROMIS)

FIGURE 1 Conceptual framework used to examine the relations

and predicted pathways between HFI, psychological distress, and

suboptimal sleep quality in Latinos with type 2 diabetes mellitus. HFI

to psychological distress (a path); psychological distress to suboptimal

sleep quality (b path); total effect of HFI on suboptimal sleep quality

(c path). Direct effect of HFI on suboptimal sleep quality (c# path).

Indirect and standardized effects of HFI on suboptimal sleep quality

via psychological distress (a and b paths) and 95% bootstrapped CI.

HFI, household food insecurity.

9 Abbreviations used: CALMS-D, Community Health Workers Assisting Latinos

Manage Stress and Diabetes; HFI, household food insecurity; IE, indirect effect;

PAID-5, Problem Areas in Diabetes; PHQ-8, Personal Health Questionnaire;

PROMIS, Patient Reported OutcomesMeasurement Information System; PSQI,

Pittsburgh Sleep Quality Index; SNAP, Supplemental Nutrition Assistance

Program; T2DM, type 2 diabetes mellitus.
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emotional distress/anxiety scale (Short Form 8a) assesses anxiety symp-

toms during the past 7 d (37, 38). The 8-item scale contains response

options from 1 = never to 5 = always, with higher scores indicating more
anxiety symptoms (37); in our sample, Cronbach�s a = 0.91.

Diabetes distress. The 5-item validated-US Spanish-language version

of the Problem Areas in Diabetes Questionnaire (PAID-5) scale assesses
current emotional distress from living with diabetes mellitus (39). Each

item is scored 0 = not a problem to 4 = serious problem, with higher

scores indicating more distress (39); in our sample, Cronbach�s a = 0.92.

Sleep outcome. Sleep quality was measured with the 3-factor version

of the Pittsburgh SleepQuality Index (PSQI), which assesses sleep quality

during a 1-mo period (40, 41). As validated by Tomfohr et al. (40), we
used 6 of the 7 PSQI subscales (Subjective Sleep Quality, Sleep Duration,

Sleep Disturbance, Sleep Efficiency, Daytime Dysfunction, and Sleep

Latency). The 6-subscale version is a more reliable assessment of sleep

quality among English- and Spanish-speaking Latinos than the 7-sub-
scale version. The subscale SleepMedication was omitted because of low

confirmatory factor loading. In distinguishing good and poor sleepers, a

global PSQI score >5 yields a sensitivity of 89.6% and a specificity of

86.5%. We used a score of >5 to indicate inadequate and poor sleep
quality (24, 41). In our sample, Cronbach�s a = 0.82.

Statistical analyses
Statistical analyses were performed by using SPSS version 23.0 (IBM

SPSS Statistics) and process (42), with P < 0.05 considered statistically

significant. We used descriptive statistics to characterize the demo-

graphic factors of the full sample, followed by separate factors for
participants who were food secure and those who were food insecure.

ANOVAs were conducted to determine the differences between contin-

uous sociodemographic characteristics and household food security

status. Chi-square tests were conducted to determine the differences
between categorical socioeconomic characteristics and household food

security status. Fisher�s exact test and the Mann-Whitney U test were

used to examine group differences (food secure compared with food

insecure) on the variables listed in Table 1.
The statistical significance of the indirect effect (IE) was tested through

use of bootstrapping. Bootstrapping is used to generate an approximation

of the sampling distribution to obtain a more accurate CI while making no
assumptions about the shape of the sampling distribution (43). Boot-

strapping is a preferred method because it is the only test that does not

violate assumptions of normality (and it is recommended for small sample

sizes), as compared with the Sobel test assumption of a normal sampling
distribution. Preacher and Hayes�s (42) bootstrap PROCESS Macros

method was used to assess the direct relation between HFI and sleep

quality and the potential mediating effects of psychological distress on that

relation. We used a series of IE tests (42) with bootstrapped CIs (10,000
samples) to test whether dichotomous food insecurity was associated with

suboptimal sleep quality (continuous) via each measure of distress (e.g.,

depressive symptoms, anxiety symptoms, diabetes distress).
IE tests assess whether the ab path is significant according to the

distribution of ab paths generated via bootstrapping Figure 1). For each

mediator, we examined IEs with 2 models. The first model was

unadjusted and the second model was adjusted for age, sex, education,
employment status, income, and marital status.

Results

The respondents� mean age was 61 y, 74% were women, 77%
had a high school education or less, 90% were unemployed,
66% had a monthly income of #$1000, and 31% were married
or had an intimate partner. The majority (86%) of the re-
spondents identified themselves as Puerto Rican or Puerto Rican
American, and 93% indicated their preferred language as
Spanish. More than 85% participated in SNAP, and 67% were
classified as HFI (Table 1).

There were no substantial differences between participants
who were food secure and those who were food insecure

regarding age, sex, education, income, number of people in the
household, number of years living in the United States, preferred
language, and marital status (Table 1). Participants who were
food insecure had significantly more depressive symptoms,
anxiety symptoms, and diabetes distress, and worse sleep quality
than participants who were food secure (Table 1).

We tested the unadjusted IE of HFI on suboptimal sleep
quality via each measure of distress (Figure 1) and then tested
each of these IEs adjusted for age, sex, education, employment
status, income, and marital status. As shown in Tables 2–4,
across all models distress was associated with suboptimal sleep
quality (b path), HFI was associated with suboptimal sleep
quality (c path), and there was an IE of HFI on suboptimal
sleep quality via each measure of distress. The adjusted
standardized IE through depression was 0.06 (95% CI: 0.01,
0.13), through anxiety was 0.18 (95% CI: 0.09, 0.28), and
through diabetes distress was 0.23 (95% CI: 0.14, 0.34).

Discussion

We found that HFI is associated with suboptimal sleep quality
and that psychological distress mediates the relation between
HFI and suboptimal sleep quality. In this sample of low-income
Latinos with T2DM, we found HFI to be significantly associated
with each measure of psychological distress (i.e., depressive
symptoms, anxiety symptoms, and diabetes distress) and with
suboptimal sleep quality.

In mediation models, HFI was associated with suboptimal
sleep quality through these 3 indicators of psychological distress.
These mediational relations remained after we controlled for a
range of clinical and demographic characteristics, including
income. Overall, income levels in this sample were low. Our
results suggest that HFI may predict distress and sleep uniquely,
independent of more traditional socioeconomic indicators,
including income. Worry over providing food, feeding children,
and experiencing hunger may be uniquely distressing, contrib-
uting to why HFI is associated consistently with maternal
depression, children�s psychoemotional development, and
adults� mental health (44–46). To our knowledge, no previous
study has examined the associations between household food
insecurity, psychological distress and sleep quality in Latinos
with T2DM.

Our results are consistent with previous studies indicating that
HFI is associated with suboptimal sleep outcomes (e.g., short
sleep duration, poor sleep quality) (14, 47). Ding et al. (47) found
a link between HFI and habitual short sleep duration, long sleep
latency, and frequent sleep complaints. They hypothesized that
mental health may be a mechanism underlying the relation
betweenHFI and sleep; however, their study did not explicitly test
this hypothesis (47). Our results support mental health as a
mechanism linking HFI to sleep in Latinos with T2DM.

Studies also have documented the association between psy-
chological distress and suboptimal sleep (48–50). To our knowl-
edge, few studies, however, have used mediation models to
explore direct and indirect associations between HFI, psycholog-
ical distress, and sleep quality (51). Liu et al. (48) examined the
associations between housing and food insecurity with insuffi-
cient sleep in adults in 12 US states and found the prevalence of
insufficient sleep and mental distress to be substantially greater in
those who reported HFI than in those who did not. Further
adjustment for respondents� mental distress reduced the magni-
tude of the relation, and HFI remained highly associated with
frequently experiencing insufficient sleep (PR = 1.54; 95% CI:
1.42, 1.67) (48). That study used only a single item to assess sleep
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and 1 item to assess distress. Our study extends the findings of Liu
et al. by using a more sophisticated self-reported assessment of
sleep and distress and by using PROCESS, the current state-of-
the-art analysis, for testing mediation (42).

Among low-income families in the United States, HFI is
associated with a diagnosis of diabetes mellitus (52). Once a
person is diagnosed with diabetes, his or her level of HFI is
associated with being depressed and having greater emotional
distress and suboptimal glycemic control (18, 53–55). Our

findings suggest that the relation between HFI and sleep quality
is complex and seems to be mediated by psychological distress.
Participants who experienced HFI reported more symptoms of
depression, anxiety, and higher diabetes distress, and they were
more likely to have suboptimal sleep quality.

Our study has several important limitations. First, we used
cross-sectional data and thus cannot establish temporal prece-
dence or causality. Prospective studies would further this line of
research in 2 important ways: 1) they would better describe the

TABLE 2 Test of IE of food insecurity on suboptimal sleep quality via depressive symptoms in Latinos
with T2DM1

Model 12 Model 23

Food insecurity to depressive symptoms (a path) 4.53* 4.71*

Depressive symptoms to suboptimal sleep quality (b path) 0.51* 0.47*

Total effect of food insecurity on suboptimal sleep quality (c path) 2.97* 3.23*

Direct effect of food insecurity on suboptimal sleep quality (c׳ path) 0.68 1.01

IE of food insecurity on suboptimal sleep quality via depressive

symptoms (a and b paths) (95% bootstrapped CI)

2.31 (1.36, 3.44) 2.22 (1.27, 3.42)

Completely standardized IE (95% bootstrapped CI) 0.07 (0.01, 0.14) 0.06 (0.01, 0.13)

Adjusted R2 0.09 0.22

F 10.97* 4.20*

1 Bootstrapped 95% CIs on 10,000 sample. *P , 0.001. IE, indirect effect; T2DM, type 2 diabetes mellitus.
2 Model 1 was unadjusted.
3 Model 2 was adjusted for age, sex, education, employment status, income, and marital status.

TABLE 1 Sample characteristics by HFI status in Latinos with T2DM1

Characteristics Total (n = 121) Food secure (n = 40) Food insecure (n = 81) P

Age,2 y 61 6 12 61 6 12 60 6 12 0.65

Sex3 0.15

Females 90 (74.4) 33 (36.7) 57 (63.3)

Males 31 (25.6) 7 (22.6) 24 (77.4)

Education3 0.57

,High school 93 (76.9) 32 (34.4) 61 (65.6)

$High school 28 (23.1) 8 (28.6) 20 (71.4)

Employment status3 0.61

Unemployed 109 (90.1) 36 (33.0) 73 (67.0)

Employed 12 (9.9) 4 (33.3) 8 (66.7)

Monthly income,3 US$ 0.82

0–1000 80 (66.1) 27 (33.8) 53 (66.3)

$1001 41 (33.9) 13 (31.7) 28 (68.3)

Persons in household, including participant2 2.2 6 1.4 2.2 6 1.1 2.2 6 1.5 0.99

Marital status3 0.86

Single 83 (68.6) 27 (32.5) 56 (67.5)

Partnered 38 (31.4) 13 (34.2) 25 (65.8)

Time living in the United States,2 y 35 6 14 35 6 16.7 36 6 13.2 0.77

SNAP participation3 0.98

No 18 (14.9) 6 (33.3) 12 (66.7)

Yes 103 (85.1) 34 (33.0) 69 (67.0)

Psychological distress2

Depressive symptoms 6 6 5.5 3 6 3.8 8 6 5.6 ,0.001

Anxiety symptoms 15 6 7.6 12 6 6.2 17 6 7.7 ,0.001

Diabetes distress 8 6 6.4 5 6 8.5 9 6 6.5 0.01

Sleep quality2 6 6 4.7 4 6 4.3 7 6 4.6 ,0.001

1 Values are means 6 SDs or n (%). Percentages for Food secure and Food insecure columns are calculated horizontally within each row.

HFI, household food insecurity; SNAP, Supplemental Nutrition Assistance Program; T2DM, type 2 diabetes mellitus.
2 ANOVAs were conducted to determine differences between continuous sociodemographic characteristics and household food security

status. The Mann-Whitney U test was used to determine the differences between continuous variables and household food security status.
3 Chi-square tests were conducted to determine differences between categorical socioeconomic characteristics and household food

security status. Fisher�s exact test was used for cell counts of ,5.
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sequencing of HFI, psychological distress, and sleep (ideally,
microlongitudinal designs would be used that would track the
temporal unfolding of food abundance and scarcity, psycholog-
ical symptoms, and sleep), and 2) they would allow for testing
causal mechanisms underlying relations between HFI (and the
extent to which respondents experienced hunger) on psycholog-
ical distress and sleep quality.

Second, our analyses of sleep quality relied on self-report data
that are potentially subject to several sources of bias. Partici-
pants may not correctly recall their sleep patterns, and it is
possible that participants with psychological distress have a
negative reporting bias, thus underreporting sleep quality.
Objective measures of sleep such as actigraphy (56) would provide
more reliable indexes of sleep.

Third, other mechanisms linking HFI and sleep, such as
nutritional intake, were not assessed. Future studies should
examine multiple classes of putative mediators.

In general, the aforementioned limitations are outweighed by
the study�s strengths, which include a vulnerable and hard-to-
reach clinical sample, measurement of multiple domains of
psychological distress, use of a validated and widely used
measure of HFI, and state-of-the-art mediation modeling.

Social determinants of health (e.g., food security, financial
stability), mental health, diabetes mellitus, and sleep health are
among the 42 public health areas of concern outlined in
Healthy People 2020 (56). In our previous work, HFI was a
powerful mental stressor and was a social determinant of health

(57, 58). These findings also have clinical implications for pa-
tients with T2DM. Sleep is a basic human need that is
important for good health (1, 59). Suboptimal sleep is prevalent
in patients with T2DM (60). Because poor sleep quality may
have a negative effect on glucose regulation, it is important for
health care providers to promote better sleep quality in patients
with T2DM.

According to Healthy People 2020, ‘‘Mental health is a state
of successful performance of mental function, resulting in
productive activities, fulfilling relationships with other people,
and the ability to adapt to change and to cope with challenges’’
(56). In our sample, participants who experienced HFI reported
more symptoms of psychological distress. These results may
point to important intervention opportunities for improving
sleep quality in individuals with T2DM, specifically, facilitating
access to healthful diets and providing affected individuals with
the skills to better cope with mental distress associated with
poverty-related stressors, including HFI.

Community health workers meet important needs of indi-
viduals with T2DM that are not addressed by private or public
health care and social assistance systems (61). The Patient
Protection and Affordable Care Act (Public Law 111-148) may
represent an opportunity to formalize the role of community
health workers as members of a multidisciplinary T2DM health
care team. As such, further prospective cohort studies are needed
to help delineate the impact of such food assistance programs as
SNAP, and the role of community health workers in helping

TABLE 4 Test of IE of food insecurity on suboptimal sleep quality via diabetes distress in Latinos with
T2DM1

Model 12 Model 23

Food insecurity to diabetes distress (a path) 2.94* 2.93*

Diabetes distress to suboptimal sleep quality (b path) 0.22*** 0.21***

Total effect of food insecurity on suboptimal sleep quality (c path) 2.89*** 3.16***

Direct effect of food insecurity on suboptimal sleep quality (c׳ path) 2.23** 2.56**

Indirect effect of food insecurity on suboptimal sleep quality via

diabetes distress (a and b paths) (95% bootstrapped CI)

0.66 (0.15, 1.42) 0.60 (0.11, 1.32)

Completely standardized IE (95% bootstrapped CI) 0.23 (0.14, 0.33) 0.23 (0.14, 0.34)

Adjusted R2 0.04 0.08

F 5.37* 1.38

1 Bootstrapped 95% CIs on 10,000 sample. *P , 0.05, **P , 0.01, ***P , 0.001. IE, indirect effect; T2DM, type 2 diabetes mellitus.
2 Model 1 was unadjusted.
3 Model 2 was adjusted for age, sex, education, employment status, income, and marital status.

TABLE 3 Test of IE of food insecurity on suboptimal sleep quality via anxiety symptoms in Latinos with
T2DM1

Model 12 Model 23

Food insecurity to anxiety symptoms (a path) 4.99*** 5.40**

Anxiety symptoms to suboptimal sleep quality (b path) 0.34*** 0.31***

Total effect of food insecurity on suboptimal sleep quality (c path) 3.02*** 3.27***

Direct effect of food insecurity on suboptimal sleep quality (c׳ path) 1.31x 1.57*

Indirect effect of food insecurity on suboptimal sleep quality via

anxiety symptoms (a and b paths) (95% bootstrapped CI)

1.72 (0.79, 2.79) 1.70 (0.87, 2.85)

Completely standardized IE (95% bootstrapped CI) 0.17 (0.08, 0.27) 0.18 (0.09, 0.28)

Adjusted R2 0.09 0.19

F 11.77*** 3.52**

1 Bootstrapped 95% CIs on 10,000 sample. §P , 0.10, *P , 0.05, **P , 0.01, ***P , 0.001. IE, indirect effect; T2DM, type 2 diabetes

mellitus.
2 Model 1 was unadjusted.
3 Model 2 was adjusted for age, sex, education, employment status, income, and marital status.
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affected individuals better cope with poverty- and disease-related
stressors should be prioritized.

‘‘Low-cost’’ psychological interventions for Latinos with
T2DM have been reported, including the CALMS-D random-
ized controlled trial. Evidence from the CALMS-D trial demon-
strated that stress management delivered by a community health
worker can decrease the symptoms of depression and anxiety in
the Latinos with T2DM population (29). Until public policy can
redirect resources toward ending HFI, efforts must be made to
mitigate the deleterious effects of HFI on health outcomes.
Future studies that compare the cost-effectiveness of community
health worker–led interventions to typical care in SNAP recip-
ients with T2DM on household food security, sleep quality, and
other diabetes-related outcomes should be prioritized.
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