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Abstract

Objective: To measure the occurrence and correlates of food insufficiency among
HIV-infected crack-cocaine users in Atlanta and Miami, USA.
Design: Non-probability cross-sectional sample.
Setting: Inner-city hospitals in Atlanta and Miami.
Subjects: Two hundred and eighty-seven HIV-infected crack users.
Results: One-third (34 %) of respondents experienced food insufficiency within
30 d of interview. Increased odds of food insufficiency was associated with cur-
rent homelessness (adjusted OR 5 3?78, 95 % CI 1?70, 8?41), living alone (adjusted
OR 5 2?85, 95 % CI 1?36, 5?98), religious service attendance (adjusted OR 5 2?34,
95 % CI 1?02, 5?38) and presence of health insurance (adjusted OR 5 2?41, 95 % CI
1?06, 5?54). Monthly income greater than $US 600 (adjusted OR 5 0?19, 95 % CI
0?06, 0?58) was associated with decreased odds of food insufficiency, and less
than weekly crack use was marginally associated with decreased odds of food
insufficiency (adjusted OR 5 0?39, 95 % CI 0?13, 1?08).
Conclusions: Food insufficiency is very prevalent among HIV-infected urban
crack-cocaine users in Atlanta and Miami. Correlates of food insufficiency confirm
the social vulnerability of these individuals. Routine assessment for food insecurity
should become a routine component of treatment and prevention programmes in
at-risk populations.
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Food insecurity occurs when there is ‘limited or uncertain

availability of nutritionally adequate and safe foods or

limited ability to acquire acceptable foods in socially

acceptable ways’(1,2). The national US Household Food

Security Survey documented that 10?9 % of US house-

holds, roughly 35?5 million people, were food insecure in

2006. One-third of food-insecure households experi-

enced very low food security(1). Food insufficiency is one

aspect of the construct of food insecurity and refers to

periods of time when individuals have involuntarily

experienced reductions in dietary intake because of lack

of social or economic resources(3). Thus, food insuffi-

ciency implies the experience of food insecurity but the

reverse is not true(4). Food insufficiency is associated

with poor physical and mental health, overweight

status, depression and diabetes(5–8). Despite these well-

characterized associations, the prevalence and correlates

of food insufficiency in HIV-infected individuals is under-

explored.

Food insufficiency and HIV/AIDS participate in a vicious

cycle that heightens the vulnerability to each condition(9).

International organizations have recognized this interplay

by calling for improved integration of food and HIV/AIDS

programming activities(10,11). Emerging research has begun

to explore food insufficiency’s impact on HIV risk beha-

viour and outcomes(12–14). Despite this recognition, food

insufficiency remains a likely and under-appreciated barrier

to HIV services and effective antiretroviral treatment(12).

Recently, food insufficiency has been connected to HIV-

associated wasting(15), compromised antiretroviral adher-

ence(13,16) and incomplete virologic HIV suppression(16).

Despite these provocative findings, investigations into the

experience of food insufficiency and food insecurity among

people living with HIV/AIDS outside the African continent

remain sparse.

HIV-infected crack-cocaine users are a particularly vul-

nerable group. Their lives are often chaotic and complicated

by poverty, crime, family dysfunction and violence(17,18).
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Few crack-cocaine users effectively enter drug treatment(19).

Crack-cocaine use has been associated with failure to use

outpatient care and with high-risk sexual behaviour(20,21).

Crack users are at increased risk for sexual transmission

of HIV and may play an important role in sustaining the

epidemic(22). The routine identification of food insecurity

among HIV-infected crack-cocaine users represents an

opportunity to engage these individuals in treatment ser-

vices, positively impact their risk behaviours and prevent

unnecessary negative health outcomes.

In reports to date, food insufficiency appears highly pre-

valent in North American HIV-infected individuals(15,16,23).

An improved understanding of the prevalence and pre-

dictive factors of food insufficiency within specific popula-

tions of HIV-infected individuals is necessary if we are to

better identify those at risk for wasting, malnutrition, sub-

optimal adherence and other adverse health outcomes. We

therefore examined the prevalence of and determinants

of food insufficiency in a cross-sectional sample of HIV-

infected crack users in Atlanta and Miami, USA.

Methods

Study population and data collection

Participants were recruited from the inpatient hospital

wards at Grady Memorial Hospital in Atlanta, Georgia and

Jackson Memorial Hospital in Miami, Florida. Structured

interviews were administered to eligible participants

upon their enrolment in a behavioural intervention study

for sexually active HIV-infected crack users called Project

HOPE (Hospital Visit is an Opportunity for Prevention

and Engagement with HIV-positive Crack Users). Four-

teen eligible individuals did not participate in the study.

Five individuals declined enrolment and nine were

medically incapable of participation. Participants pro-

vided written consent and were reimbursed $US 25 for

the interview. Interviewers collected interview data at

hospital bedside using a Handheld-Assisted Personal

Interview module. Collected data included information on

sociodemographics, alcohol, drug use and clinical status.

CD4 counts and viral loads were abstracted from partici-

pants’ medical records, if available within 30d before or

after the interview date. The study was approved by the

University of Miami and Emory University Institutional

Review Boards and the Jackson Memorial Hospital and

Grady Memorial Hospital Research Oversight Committees.

Assessment of food insufficiency

The primary dependent variable was food insufficiency.

Food insufficiency was measured with a single item and

respondents were asked: ‘In the last 30 days was there

any time when you didn’t get anything, or barely any-

thing, to eat for two or more days?’ Although there is

substantial debate in the literature over how to best

measure food insecurity and food insufficiency, several

studies have shown that single-item measures of food

insufficiency and hunger have high face validity and are

predictive of dietary, mental and physical health out-

comes(8,24–28). Kaiser et al. showed food insufficiency and

food insecurity, as measured by the US Household Food

Security Scale (HFSS), to be significantly correlated(27).

Although recognized as a potential limitation of the cur-

rent study, our single-item measure of food insufficiency

was initially chosen for inclusion as a component of a

broader assessment of respondent vulnerability that was

included in the baseline survey. The experience this

question captures is likely to overlap with food insecurity

and may represent a severe level of food insecurity given

its similarity to Question 12 in the HFSS, which is also a

severe indicator of food insufficiency(1).

Categorization of covariates

Covariates were chosen for evaluation based on known

association with food insufficiency from prior studies or

epidemiological plausibility of association, and are pre-

sented in Table 1. The covariates for the study included age

(continuous), gender (male/female), race/ethnicity (black,

non-Hispanic; white, non-Hispanic; Hispanic), self-reported

monthly income (#$US100, $US 100–600, $$US 600),

education ($high school diploma or equivalent, ,high

school diploma or equivalent), current employment (yes/

no), current homelessness (yes/no), incarceration within the

previous 6 months (yes/no), presence of health insurance at

the time of the interview (any/none), receipt of free meal

services during the last month (yes/no), attendance at reli-

gious services during the last 6 months (yes/no), having

ever used injection drugs (yes/no), daily alcohol use during

the last 6 months (yes/no), crack-use intensity during the

last 6 months (daily, weekly, less than weekly), current CD4

count (#200 cells/ml, .200 cells/ml) and current viral load

(#400 copies/ml, .400 copies/ml).

Statistical analysis

Spearman’s correlation and the x2 test were used to

examine bivariate associations between selected covari-

ates. Next, multivariate logistic regression was used to

identify factors independently associated with being food

insufficient. Data are presented within categories as fre-

quencies (n and %) or as mean and standard deviation.

The 0?05 level was chosen as the criterion for statistical

significance and P values less than 0?10 were considered

marginally significant. The STATA statistical software

package version 9 (StataCorp LP, College Station, TX,

USA) was used for all statistical analyses.

Results

Participant characteristics

In total, 292 HIV-infected crack-cocaine users were

enrolled and completed a baseline interview between
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August 2006 and January 2009. Five participants did not

answer the single-item question addressing food insuffi-

ciency and were therefore excluded from further analysis.

Of the remaining respondents, 34 % (n 97) were cate-

gorized as food insufficient.

Selected characteristics of the respondents are shown

in Table 1. Mean age was 43 years, 54 % were female and

91 % were black, non-Hispanic. Fifty-three per cent

reported less than a high school diploma or equivalent.

Seventy-six per cent reported an income in the most

recent month of less than $US 600. Approximately half

(44 %) of participants were homeless at the time of the

interview. Twenty-eight per cent of participants had been

incarcerated within the last 6 months. Current unem-

ployment was nearly universal (97 %). One-half of parti-

cipants (51 %) identified no form of health insurance,

including Medicaid, Medicare, Veterans Benefits, AIDS

Drug Assistance Program assistance, or private health

insurance. Almost two-thirds (62 %) attended religious

services at least once within the last 6 months. Forty-three

per cent had received free meals within the last month.

Daily crack-cocaine use was reported by 33% of respon-

dents. Twenty-two per cent reported a history of ever using

injection drugs, and 22% reported daily alcohol use.

Bivariate correlates of food insufficiency and

sociodemographic factors

In unadjusted analysis, individuals who reported living

in Atlanta, with lower self-reported monthly income,

current homelessness, living alone, recent incarceration

and increased intensity of crack use were more likely to

experience food insufficiency (Table 2). Self-reported

monthly income demonstrated an inverse dose–response

relationship with food insufficiency, with increasing

income associated with decreasing food insufficiency

(P 5 0?014, test for trend). Crack-use intensity also

demonstrated a statistically significant test for trend, with

progressive decrease in reported food insufficiency as

crack-use intensity decreased (P 5 0?033).

Bivariate correlations of food insufficiency and

clinical status

Clinical correlates of food insufficiency were examined in

bivariate analysis only (Table 3). In this analysis, food

insufficiency was associated with decreased likelihood of

currently being on antiretroviral therapy regardless of

CD4 count (P 5 0?013) and in those individuals with CD4

count #200 cells/ml. There was a trend towards an asso-

ciation for both the time since diagnosis and having a

missed HIV appointment in the last 6 months. Food-

insufficient individuals were no more likely to have

received a referral to a nutritionist. Absolute CD4 count or

viral load was not associated with food insufficiency.

However, in the 120 individuals with available viral load

measurements, food insufficiency was more common in

those with viral load .400 copies/ml. Similarly, in the

subgroup of those with a documented viral load who

were currently on antiretroviral therapy (n 47), food

insufficiency was not significantly associated, but was

more common in those with viral load .400 copies/ml

(21 %) than in those with viral load #400 copies/ml (5 %).

Finally, although not significant (P 5 0?13), food insuffi-

ciency was more common in those who had never been

in HIV care (43 %) than in those who had ever been in

care (32 %).

Table 1 Selected characteristics of the study population: HIV-
infected crack-cocaine users in Atlanta and Miami, USA, August
2006–January 2009

Characteristic n %

Gender
Female 153 53?8
Male 134 46?2

Race/ethnicity
Black, non-Hispanic 266 91?4
White, non-Hispanic 17 5?8
Hispanic 8 2?8

City
Atlanta 172 58?9
Miami 120 41?1

Monthly income
#$US 100 114 39?5
$US 100–599 107 37?0
$$US 600 68 23?5

Marital status
Single, never married 192 65?8
Other 100 34?2

Current homelessness
Yes 129 44?3
No 107 36?4
Missing 56 19?3

Education
,High school diploma 154 52?9
$High school diploma 137 47?1

Employment
Unemployed 282 96?9
Employed 9 3?1

Live alone
Yes 92 31?9
No 196 68?1

Recent incarceration
Yes 80 27?5
No 184 63?2
Missing 27 9?3

Health insurance
Any insurance 140 48?8
None identified 147 51?2

Free meals
Yes 125 43?0
No 164 56?4

Religious services
Yes 181 62?4
No 109 37?6

Injection drug use, ever
Yes 65 22?3
No 227 77?7

Daily alcohol
Yes 63 21?6
No 229 78?4

Crack-use intensity
Daily 97 33?2
Weekly 110 37?7
Less than weekly 64 21?9
Missing 21 7?2
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Multivariate modelling of predictors of food

insufficiency

In adjusted analysis (Table 4), the association of housing

status and income with food insufficiency status persisted.

Current homelessness had the strongest association with

increased odds of food insufficiency (adjusted OR 5 3?78,

95 % CI 1?70, 8?41). Living alone was also strongly asso-

ciated with food insufficiency (adjusted OR 5 2?85, 95 %

CI 1?36, 5?98). Interestingly, both church attendance

(adjusted OR 5 2?34, 95 % CI 1?02, 5?38) and presence of

health insurance (adjusted OR 5 2?41, 95 % CI 1?06, 5?54)

were associated with increased odds of food insuffi-

ciency, although neither was notable on bivariate analy-

sis. Self-reported monthly income of $$US 600 was

protective compared with the reference of #$US 100

(adjusted OR 5 0?19, 95 % CI 0?06, 0?58). Compared with

a reference of daily crack use, less than weekly crack use

was marginally associated with decreased odds of food

insufficiency (adjusted OR 5 0?39, 95 % CI 0?13, 1?08). In

this model, all other variables described in Table 1 were

not associated with reported food insufficiency.

Discussion

The current study is the first we know of to examine the

prevalence and correlates of food insufficiency among

HIV-infected crack users. Thirty-three per cent of

respondents experienced food insufficiency in the 30 d

prior to the interview. The experience of food insuffi-

ciency was associated with housing status, both current

homelessness and living alone. Food insufficiency was

also associated with some measures of social support, as

indicated by the relationship with health insurance status

and church attendance. We also found that higher self-

reported monthly income and a decreasing frequency of

Table 2 Bivariate associations between food insufficiency and
selected sociodemographic factors in the study population: HIV-
infected crack-cocaine users in Atlanta and Miami, USA, August
2006–January 2009

Characteristic Food insufficiency (%) P value

Gender 0?50
Female 32?0
Male 35?8

Race/ethnicity 0?36
Black, non-Hispanic 33?7
White, non-Hispanic 41?2
Hispanic 12?5

City 0?003
Atlanta 40?7
Miami 24?2

Monthly income 0?039
#US $100 40?5
$US 100–599 34?9
$$US 600 22?1

Marital status 0?21
Single, never married 36?4
Other 29?0

Current homelessness ,0?001
Yes 48?4
No 22?1

Education 0?84
,High school diploma 34?4
$High school diploma 33?3

Employment 0?97
Unemployed 33?9
Employed 33?3

Live alone ,0?001
Yes 52?8
No 25?0

Recent incarceration 0?046
Yes 43?0
No 30?8

Health insurance 0?77
Any insurance 33?1
None identified 34?7

Free meals 0?46
Yes 36?3
No 32?1

Religious services 0?71
Yes 34?8
No 32?7

Injection drug use, ever 0?55
Yes 36?9
No 32?9

Daily alcohol 0?30
Yes 39?3
No 32?3

Crack-use intensity 0?08
Daily 40?4
Weekly 36?1
Less than weekly 23?4

Table 3 Bivariate associations between food insufficiency and
selected clinical characteristics in the study population: HIV-infected
crack-cocaine users in Atlanta and Miami, USA, August 2006–
January 2009

Characteristic

Food
insufficiency

(%) P value

Current ART, if CD4 count ,200 cells/ml 0?035
Yes 15?6
No 35?9

Current ART, if CD4 count ,350 cells/ml 0?011
Yes 15?6
No 36?4

Ever on ART 0?49
Yes 39?0
No 34?4

Ever in HIV care 0?13
Yes 31?8
No 42?6

HIV care in last 6 months 0?16
No visit 46?2
One or more visits 32?6

Missed appointment in last 6 months 0?064
Yes 36?2
No 24?1

Time since diagnosis 0?093
#1 year 29?4
.1 year 38?8

Nutritionist referral 0?86
Yes 33?3
No 31?9

Viral load 0?078
#400 copies/ml 8?7
.400 copies/ml 25?8

ART, antiretroviral therapy.
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crack use protected one from food insufficiency. No other

social or economic variables were consistently associated

with the experience of food insufficiency.

The prevalence of food insufficiency in our study was

three times the prevalence of food insecurity in the gen-

eral US population in 2006, which was estimated to be

10?9 %(1). The study estimate was also markedly higher

than the food insecurity prevalence estimates in the states

in which the study was conducted: 12?6 % and 8?9 % for

Georgia and Florida, respectively(1). Only 1?4 % of adult

respondents in the general US population sample repor-

ted not eating for a whole day in the last 12 months. This

HFSS item was most comparable to our single-item

assessment of food insufficiency and highlights the

severity of the indicator used in the present study. The

food insufficiency prevalence in our HIV-positive popu-

lation was similar in magnitude to the few other North

American studies that have evaluated food insecurity in

HIV-infected individuals. In Vancouver, 48 % of survey

respondents participating in the British Columbia Drug

Treatment Program were noted to be food insecure(23). In

San Francisco, 49 % of a well-characterized cohort of

homeless or marginally housed HIV-infected individuals

were food insecure(16). Lastly, from Miami and perhaps

most comparable to this population, 61 % of a commu-

nity-based cohort of HIV-positive drug users reported

having gone for more than a day without having eaten

food during the previous month(15).

The strongest predictor of food insufficiency was cur-

rent homelessness. Homeless individuals had almost four

times greater risk of being food insufficient than those

with housing. Similarly, Normen et al. noted a greater

than twofold increased risk in food insecurity in those

with unstable housing in British Columbia(23). Interest-

ingly, living alone was also independently identified as an

important correlate of food insufficiency. Although living

alone has been identified as a risk factor in other stu-

dies(29,30), the exact meaning of this variable in this

heavily homeless population is unclear. Both homeless

and housed individuals identified as living alone. In a

stratified analysis by living alone status, homelessness

was a risk factor in those reporting living alone (adjusted

OR 5 28?2, 95 % CI 3?1, 255?5), but not in those reporting

living with others (adjusted OR 5 2?29, 95 % CI 0?86,

6?14). Certain housing arrangements, in particular those

with other individuals, may protect one from food inse-

curity in the setting of homelessness.

In addition, income continued to play a significant role

in the experience of food insufficiency, especially in this

population almost all of whom lived below the national

poverty line. Self-reported monthly income over $US 600

was the most protective risk factor noted in the current

study. The significant trend inversely associating food

insufficiency and monthly income was unexpected at this

level of poverty. The lack of a notable association with

annual income and the dose–response relationship noted

with monthly income suggests that even in heavily

impoverished populations, small increments in income

and short-term income variability may be important in

protecting against the experience of food insufficiency.

Income source may play an important role in protection

from food insufficiency through mechanisms of social

support not purely mediated by income, although such

data were not available for further exploration.

The association of crack-use intensity and food insuffi-

ciency has not previously been explored and little literature

exists on the more general topic of drug use and food

insecurity. One study comparing food security status

among drug-using and non-drug-using Hispanic women in

Connecticut reported no association between particular

drug-use pattern and food security status(31). Similarly, in a

study of drug-using HIV-positive individuals where crack

use was common (55% of participants), no relationship

between drug-use pattern and food security status was

reported(15). In our study, intensity of crack use showed a

marginally significant stepwise pattern of association with

food insufficiency. This relationship argues for the benefit

of harm reduction strategies in reducing crack use among

Table 4 Multivariate logistic regression model of factors associated with food insufficiency in the study population:
HIV-infected crack-cocaine users in Atlanta and Miami, USA, August 2006–January 2009

Characteristic Adjusted OR 95 % CI

Age (per year) 0?97 0?92, 1?03
Gender (female v. male) 2?03* 0?91, 4?53
Current homelessness (yes v. no) 3?78*** 1?70, 8?41
Living alone (yes v. no) 2?85*** 1?36, 5?98
Monthly income

#$US 100 Reference
$US 100–599 0?87 0?37, 2?02
$$US 600 0?19*** 0?06, 0?58

Crack-use intensity
Daily Reference
Weekly 1?17 0?51, 2?67
Less than weekly 0?39* 0?13, 1?08

Religious service attendance (yes v. no) 2?34** 1?02, 5?38
Health insurance status (yes v. no) 2?41** 1?06, 5?54

Significance: *P , 0?10, **P , 0?05, ***P , 0?01.
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HIV-positive individuals and its plausible benefit in con-

comitantly reducing food insufficiency risk.

Two rather unexpected findings emerged from the

multivariable analysis. Religious service attendance and

presence of health insurance were associated with

increased risk of food insufficiency. One plausible

explanation for the association with religious service

attendance is the important role of religious organizations

in provision of social support. In this population, 50?3 %

of religious service attendees reported receiving free

meals in the last month, while only 31?0 % of those who

did not attend such services reported the same (Pearson

x2 5 11?8, P 5 0?003), suggesting that food insufficiency

may motivate religious service attendance. Participants

were more likely to have health insurance if they reported

higher monthly income and if they were not homeless.

When health insurance was present, the majority of

respondents in our study identified Medicaid as the

insurer. The Medicaid enrolment process may represent

an important opportunity for assessment and alleviation

of food insecurity. These findings may help clinicians and

outreach workers identify locations and moments where

food insecurity can be assessed and resources mobilized

to alleviate the condition.

Little is known about the association of food insecurity

and its impact on clinical outcomes in HIV-infected

individuals. A single cross-sectional study has noted an

association between food insecurity and lack of viral

suppression(16). In those on therapy in the present study,

there was a trend towards an association between

food insufficiency and lack of viral suppression to

#400 copies/ml. We did not have additional information

on medication regimen, time on therapy or adherence.

Food insufficiency was also associated with decreased

likelihood of being on antiretroviral therapy when such

therapy would have been indicated based on CD4 count.

Food-insufficient individuals were also marginally sig-

nificantly more likely to miss a clinic appointment in the

last 6 months. The bivariate associations between food

insufficiency and clinical data in our study are explora-

tory, but suggestive. Additional research is needed to

explore the impact of food insecurity on entry into care,

use of antiretroviral therapy and likelihood of viral sup-

pression. If emerging findings are confirmed, the alle-

viation of food insufficiency will clearly be an essential

and modifiable component of comprehensive HIV care.

There are several limitations to our study. The selection

of participants from the hospitalized setting limits the

generalizability of the results. Second, the single-item

measurement of food insufficiency does not reflect the

full range or severity of food insecurity that may be

experienced in this population. Given initial survey con-

straints in this difficult-to-assess population, we opted to

use a measure that was quick to use. We may have

underestimated the occurrence of food insufficiency by

not using a scaled measure, which would have given

respondents more opportunity to identify this experience.

Despite the limitations of the single question measure, it

is worth noting that previous studies have noted high

correlation between single-item measures of food insuf-

ficiency and scaled measures(27). Finally, the study was

cross-sectional and therefore we are unable to determine

a causal association between the correlates and presence

of food insufficiency. Additional research is needed to

expand our understanding of the presence and severity of

food insecurity among individuals with HIV. Furthermore,

longitudinal research could clarify the role of short-term

variation in income and of changes in housing status on

the durability of food insufficiency.

In conclusion, food insufficiency is a common experi-

ence in the lives of HIV-infected crack users. Current

homelessness and severe poverty appear to be the most

important correlates of food insufficiency. Small incre-

mental improvements in income, housing status and

social support may be critical in stabilizing and reducing

the prevalence of food insufficiency in this population.

Additional community and clinic resources should be

directed towards identifying the presence of food insuf-

ficiency in at-risk HIV-positive individuals. Additional

research is needed to explore the persistence of food

insecurity over time in this population and the potential

adverse impact of food insecurity on HIV-relevant health

behaviours and clinical outcomes. Food insecurity is a

modifiable entity and should be more widely assessed in

the context of comprehensive HIV care.
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