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Abstract
Objective: We estimated the prevalence of food insecurity among people who
inject drugs (PWID) in Los Angeles and San Francisco and explored correlates of
food insecurity.
Design: A cross-sectional study that measured 30d food insecurity using the US Adult
Food Security Survey ten-item Module developed by the US Department of
Agriculture. Food insecurity was defined as including low and very low food security.
Setting: Two cities in the state of California, USA.
Subjects: Male and female active PWID (n 777).
Results: Among participants, 58% reported food insecurity and 41% reported very
low food security. Food-insecure PWID were more likely to report being homeless
(prevalence ratio (PR)= 1·20; 95% CI 1·05, 1·37), chest pain in the past 12 months
(PR= 1·19; CI 1·06, 1·35), acquiring syringes from someone who goes to a syringe
exchange programme (PR= 1·27; 95% CI 1·13, 1·43) and feeling at risk for arrest
for possession of drug paraphernalia (PR= 1·30; 95% CI 1·15, 1·46).
Conclusions: Current food insecurity was common among PWID in these two
cities, yet few factors were independently associated with food insecurity. These
data suggest that broad strategies to improve food access for this high-risk
population are urgently needed.
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The prevalence of fo1od insecurity, 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’, has increased in the past decade
and is concentrated in low-income households, large
metropolitan centres and minority populations in the USA(1).
Similar to the US Department of Agriculture (USDA) termi-
nology, food insecurity includes both low and very low food
security. In 2012, one in fourteen adults in the USA were
unable to secure dependable access to nutritious, acceptable
food at some point in the previous 12 months(1). In Cali-
fornia, food insecurity has increased overall from 2001 to
2009 with low-income adults experiencing the largest
increase (from 8% to 17%)(2).

Inadequate dietary intake impairs nutrition, which in
turn weakens the immune system and increases disease
susceptibility and severity(3). Adults who are food insecure
are more likely to report poor health(4), depression(5) and

to experience delayed access to medical care, medications
and hospital admissions than their food-secure peers(6).

Food insecurity is a significant, but understudied problem
among the estimated 16 million people who inject drugs
(PWID) globally(7). Studies have shown that PWID have
lower body weight and impaired micronutrient status than
their non-drug using peers(8). Existing reports indicate that
food insecurity is associated with depression symptoms(9,10)

and sex work and unprotected sex among HIV-positive
PWID(11). One study found that 65% of PWID in urban
Canada reported difficulty affording enough food and
feeling hungry as a result(9). However, that study relied
on a single question for estimating hunger(9), a modified
measure specific to Canada(12). Research on the vulnerable
intersection between hunger and injection drug use
representing areas outside North America is lacking.

In the present study, we use the US Adult Food Security
Survey Module (ten item) developed by the USDA. It is a
nationally validated and widely used measure that permits
comparison with the general US population(13). The primary
aim of the present study was to estimate the prevalence of
food insecurity among PWID in Los Angeles and San
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Francisco and explore correlates of food insecurity with
sociodemographic and health indicators.

Methods

Procedures
Data are from a multi-method, cross-sectional research
project investigating drug injection initiation funded by the
National Institute on Drug Abuse (NIDA; grant number
1R01DA027689). Data included 777 quantitative interviews
and 114 qualitative interviews with PWID in Los Angeles
and San Francisco. In the current paper we report only from
the quantitative survey which included participants 18 years
and older. Study participants were recruited using commu-
nity outreach and targeted sampling methods(14,15). Eligible
participants were 18 years of age or older and had at least
one injection episode in the last 30 d as verified by visible
signs of recent venepuncture(16). After providing informed
consent, participants completed a computer-assisted
personal interview (Questionnaire Development System;
NOVA Research Company, Bethesda, MD, USA) with a
trained interviewer that addressed sociodemographics, drug
use history, practices and patterns, drug injection initiation
episode, sex risk, health-care utilization, exposure to
violence, police contact and food insecurity. Participants
were remunerated $US 20 for completing the survey.

Measures
Food security in the last 30 d was ascertained using the US
Adult Food Security Survey ten-item Module(1). This
questionnaire consists of three types of questions. The first
set of questions asks how true (‘never’, ‘sometimes’,
‘often’) the following statements were for participants:
(i) ‘I worried whether my food would run out before I
could get more food’; (ii) ‘The food that I had just didn’t
last, and I wasn’t able to get more food’; and (iii) ‘I couldn’t
manage to eat balanced meals’. The second set of
questions asks the following ‘yes’/‘no’ questions: (i) ‘Did
you ever cut the size of your meal or skip meals because
there was not enough food?’; and (ii) ‘Did you ever not eat
for a whole day because there wasn’t enough food?’. If
participants replied ‘yes’ to either, they were then asked
on how many days in the last 30 d this occurred. The last
set of questions requested ‘yes’/‘no’ responses to the
following items: (i) ‘In the last 30 d, did you ever eat less
than you felt you should eat?’; (ii) ‘In the last 30 d, were
you ever hungry but didn’t eat because there was not
enough food?’; and (iii) ‘In the last 30 d, did you lose
weight because there wasn’t enough food?’.

The food security scale (continuous measure) and food
security status (categorical measure) were created
according to USDA guidance(17). Using responses to the
questionnaire, we created a 0–10 point scale of food
security where responses of ‘yes’ or ‘sometimes’ or ‘often

true’ were counted as 1 point. For the ‘number of days’
items, responses of 5 d or more were counted as 1 point.
We classified participants with three or more affirmative
responses as food insecure and six or more affirmative
responses as very low food security status.

Data for a wide range of other domains were also
collected including socio-economic (employment, income
sources, housing status, among others) and socio-
demographic characteristics (age, gender, race/ethnicity,
among others). We asked comprehensive questions about
drug use history, current use patterns and administration
routes for the following substances: alcohol, powder
cocaine, crack cocaine, heroin, methamphetamine, and
non-medical use of prescription opiates, stimulants,
tranquilizers and sedatives, among other items. Informa-
tion on injection-related and sex-related HIV risk was also
gathered, as were items on common health problems
among PWID such as abscess and overdose. Utilization of
preventive health services (e.g. HIV testing, HCV testing)
was queried as well. Lastly, we collected data on exposure
to and experience of violence.

Analysis
A wide range of variables were considered as potential
correlates of food insecurity. Due to the paucity of research
conducted on food insecurity among PWID, we did not
restrict our analysis to variables with documented associa-
tions. All bivariate analyses tested differences using the χ2

test or Fisher’s exact test, with P< 0·05 as the criterion for
statistical significance. For the multivariate analyses, we
included all variables that were statistically associated
(P< 0·05) with food insecurity in the bivariate analyses as
predictors for food insecurity. The resulting final model
retained only variables with parameter estimates significant
at the P< 0·05 level. Due to the high prevalence of food
insecurity, we calculated prevalence ratios (PR) using a
generalized linear model with a binomial distribution and
log link function. All analyses were repeated for the
alternative food security score cut-off representing very low
food security. All statistical analyses were computed using
the statistical software package STATA version 10·1.

Results

Three-quarters of respondents were male and over
40 years of age. The sample was 34% White, 30% African
American, 25% Hispanic, and 11% Asian American,
American Indian, Pacific Islander or mixed race.
Socio-economic deprivation was high, with 81% reporting
an income under $US 1350/month, and 63% reporting
being currently homeless. In addition, one-third (36%)
had not completed high school. Roughly one in twelve
participants reported engaging in sex work in the prior
6 months. Lastly, 30% reported being diagnosed with
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depression and among those who reported ever being
tested for HIV, 7% were HIV-positive.

Food insecurity and associations of variables with
food insecurity
Over half (58%) of the participants reported food
insecurity and 41% met USDA criteria for very low food
security status. A wide range of demographic, health
characteristics, drug and sexual risk behaviours as well
as exposure to violence were evaluated for their
association with food insecurity (Tables 1 and 2). High
prevalence of food insecurity did not vary by demographic
variables such as age, race, ethnicity, recruitment city and
gender in bivariate analysis. Although food insecurity was
similar among participants with different income and
education levels, it was more frequently reported among
PWID who reported being homeless (62% v. 50%;
P= 0·001), experiencing chest pain in the past 12 months
(67% v. 55%; P= 0·001) and needing dental care in the
past 6 months (62% v. 52%; P= 0·005).

Several variables related to drug and sexual risk
behaviours were associated with food insecurity. PWID
who acquired syringes from someone who goes to a
syringe exchange (also referred to as indirect exchange
use(16)) in the past 6 months (70% v. 54%; P< 0·001) and
those engaging in distributive syringe sharing (75% v.
54%; P< 0·001) more frequently reported food insecurity.
Feeling at risk of arrest for possessing drug paraphernalia
was associated with reported food insecurity (67% v. 50%;
P< 0·001). Reporting poly non-injection drug use (63% v.
54%; P= 0·013) in the last 30 d was associated with a
higher prevalence of food insecurity and, among specific
drugs queried, only use of goofball (a mixture of
methamphetamine and heroin) in the last 30 d was
associated with food insecurity. Those PWID reporting
having any casual sex partners (64% v. 55%; P= 0·012) or
paying (68% v. 56%; P= 0·019) sex partners in the past
6 months reported more food insecurity.

Exposure to violence as a witness or knowing about a
violent attack exhibited a consistent association with food
insecurity. For example, PWID who reported being
punched, slapped, kicked or physically hurt in the past
12 months were more likely to be food insecure than those
not reporting violence (72% v. 53%; P< 0·001) and those
who knew someone who was raped in the past 12 months
reported food insecurity more frequently than those
without such knowledge (69% v. 55%; P< 0·001).

After excluding variables that were not associated with
food insecurity in bivariate or fully adjusted models, four
variables were significantly associated with food insecurity
(Table 3). Compared with their peers who were food
secure, food-insecure PWID were more likely to be
currently homeless (PR= 1·20; 95% CI 1·05, 1·37), to
report chest pain (PR= 1·19; 95% CI 1·06, 1·35), to report
indirect syringe exchange programme use (PR= 1·27; 95%

CI 1·13, 1·43) and to feel at risk for arrest for possession of
drug paraphernalia (PR= 1·30; 95% CI 1·15, 1·46).

Discussion

The present study found that well over half of PWID in Los
Angeles and San Francisco reported being food insecure.
The prevalence of food insecurity among PWID (58%) is
more than four times the level (14%) documented among
adults in the USA(1). This level is among the highest
found in any demographic sub-population in the USA as
reported by the USDA (the highest level of food insecurity
in a nationally representative survey was 35% in
households headed by single women)(1). Furthermore,
most PWID who were food insecure in the present study
met criteria for very low food security (71%, 317/447); and
the absolute prevalence of very low food security in the
present study (41%) is more than seven times higher than
the prevalence of very low food security in the overall US
adult population (5%)(1). Our study is consistent with
previous research that found exceedingly high levels of
food insecurity among people who use drugs, PWID and
HIV-positive individuals, although use of alternative
methods to establish food insecurity prevalence prevents
making direct comparisons. In a Vancouver-based study,
64·7% of PWID self-reported to be currently hungry due to
a lack of money(9); and 54·5% of PWID in London, Ontario
reported not having enough to eat because of a lack of
money(12). Similarly, about half (53·6%) of an HIV-positive
population of adults living in poverty in San Francisco
were food insecure based on the nine-question Household
Food Insecurity Access Scale used primarily in interna-
tional settings(18). Despite using a range of methods
to estimate food insecurity or hunger, these studies
consistently describe alarmingly high levels of food
insecurity among PWID in North America.

Other studies have reported that PWID often eat fewer
meals or skip meals for an entire day due to binge drug
use(12,19) and this may explain the overall high level of
food insecurity in our PWID population as well. Not only
is overall dietary intake lower, diet composition is often
significantly different among drug users. For example,
female drug users living in Hartford, Connecticut report
eating at most once per day, often consuming a small
amount of rice to survive during drug binges(20). Although
some drugs stimulate appetite, most drugs used described
by our study participants suppress appetite. Efforts to
improve food insecurity should consider unique dietary
intake preferences and patterns in the PWID population.
Clear patterns did not emerge as to which drugs, alone or
in combination, may have a particular effect on food
security status. Food insecurity was high throughout this
drug-using population.

The present study suggests that housing status
may increase risk of food insecurity among PWID.
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Previous studies support an association between food
insecurity and unstable housing or homelessness(9,18,21,22),
which severely limits, if not precludes, the ability to store
and prepare food. In contrast to studies that documented a
positive association between income poverty and hunger,
such as in a national sample of the USA(1), in low-income
households in Los Angeles County(21) and in people living
with HIV/AIDS in Canada(22), poverty was not associated

with food insecurity in our sample. However, our findings
are consistent with an association between income and
hunger, as the highest-income group was the least food
insecure. Our study was not designed to assess income-
related effects and statistical power was low to detect
variation across income groups, as more than half of
participants reported an income of less than $US 900/
month, an amount less than the federal poverty threshold

Table 1 Prevalence of food insecurity among people who inject drugs (n 777) by demographic and health characteristics, Los Angeles and
San Francisco, 2011–2013

Characteristic* No. reporting food insecurity % PR 95 % CI

Gender
MaleRef. 319/572 55·8 1·00 Ref.
Female 127/203 62·6 1·12 0·99, 1·28
Intersex/hermaphrodite 1/2 50·0 0·90 0·22, 3·59

Age (years)
<30Ref. 50/80 62·5 1·00 Ref.
30–39 47/86 54·7 0·87 0·68, 1·13
40–49 141/223 63·2 1·01 0·83, 1·23
≥50 209/388 53·9 0·86 0·71, 1·05

US born
NoRef. 24/42 57·1 1·00 Ref.
Yes 423/735 57·6 1·01 0·77, 1·32

City of residence
San FranciscoRef. 224/380 58·9 1·00 Ref.
Los Angeles 223/397 56·2 0·95 0·84, 1·08

Income ($US/month)
<900Ref. 258/444 58·1 1·00 Ref.
900–1350 115/183 62·8 1·08 0·94, 1·24
1351–2250 49/96 51·0 0·88 0·71, 1·08
>2250 23/51 45·1 0·78 0·57, 1·06

High-school education or more
NoRef. 161/278 57·9 1·00 Ref.
Yes 286/499 57·3 0·99 0·87, 1·12

Race/ethnicity†
WhiteRef. 167/265 63·0 1·00 Ref.
African American 125/233 53·6 0·85 0·73, 0·99
Hispanic 109/192 56·8 0·90 0·77, 1·05
All others 44/82 53·7 0·85 0·68, 1·06

Currently homeless
NoRef. 145/292 49·7 1·00 Ref.
Yes 302/484 62·4 1·26 1·10, 1·44

Sexual orientation
HeterosexualRef. 373/659 56·6 1·00 Ref.
Lesbian/gay 16/33 48·5 0·86 0·60, 1·23
Bisexual 53/77 68·8 1·22 1·03, 1·43

US Armed Forces
NoRef. 403/691 58·3 1·00 Ref.
Yes 44/84 52·4 0·90 0·73, 1·11

Diagnosed depression
NoRef. 301/544 55·3 1·00 Ref.
Yes 146/233 62·7 1·13 1·00, 1·28

HIV-positive test result
NoRef. 388/687 56·5 1·00 Ref.
Yes 35/53 66·0 1·17 0·95, 1·43

Had chest pain in the past 12 months
NoRef. 320/587 54·5 1·00 Ref.
Yes 127/189 67·2 1·23 1·09, 1·4

Needed dental care in the past 6 months
NoRef. 185/355 52·1 1·00 Ref.
Yes 262/420 62·4 1·20 1·06, 1·36

Health insurance
NoRef. 165/274 60·2 1·00 Ref.
Yes 282/502 56·2 0·93 0·82, 1·05

PR, prevalence ratio; Ref., reference category.
*Information was missing for ten or fewer participants for all variables except HIV-positive test result (n 37).
†‘All others’ includes Asians, Pacific Islanders and Native Americans.
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Table 2 Prevalence of food insecurity among people who inject drugs (n 777) by drug and sexual risk behaviours and experienced and
witnessed violence, Los Angeles and San Francisco, 2011–2013

Risk behaviours* No. reporting food insecurity % PR 95% CI

Syringe acquisition past 6 months
Syringe exchange
NoRef. 65/132 49·2 1·00 Ref.
Yes 382/644 59·3 1·20 1·00, 1·45

From someone who goes to syringe exchange
NoRef. 313/584 53·6 1·00 Ref.
Yes 134/192 69·8 1·31 1·16, 1·48

From shooting gallery or drug dealer
NoRef. 388/692 56·1 1·00 Ref.
Yes 59/84 70·2 1·25 1·07, 1·46

From unauthorized source
NoRef. 272/506 53·8 1·00 Ref.
Yes 175/270 64·8 1·24 1·10, 1·39

Syringe use
Distributive syringe sharing
NoRef. 361/663 54·4 1·00 Ref.
Yes 86/114 75·4 1·39 1·22, 1·57

Receptive syringe sharing
NoRef. 369/671 55·0 1·00 Ref.
Yes 78/106 73·6 1·34 1·17, 1·53

Injected by another person in the past 30 d
NoRef. 323/594 54·4 1·00 Ref.
Yes 124/182 68·1 1·25 1·11, 1·42

Drug use in the past 30 d
Poly injected drug use
Only one drug injectedRef. 268/487 55·0 1·00 Ref.
Two or more drugs injected 179/290 61·7 1·12 0·99, 1·27

Poly non-injection drug use
One drug or fewer usedRef. 251/465 54·0 1·00 Ref.
Two or more drugs used 196/312 62·8 1·16 1·03, 1·31

Methamphetamine use
NoRef. 241/436 55·2 1·00 Ref.
Yes 206/341 60·4 1·07 0·95, 1·21

Heroin use
NoRef. 91/157 58·0 1·00 Ref.
Yes 356/620 57·4 0·99 0·86, 1·15

Crack use
NoRef. 233/434 53·7 1·00 Ref.
Yes 214/343 62·4 1·12 0·94, 1·34

Speedball† use
NoRef. 368/646 57·0 1·00 Ref.
Yes 79/131 60·3 1·07 0·92, 1·25

Goofball† use
NoRef. 381/682 55·9 1·00 Ref.
Yes 66/95 69·5 1·27 1·10, 1·47

Opiate prescription use
NoRef. 295/532 55·5 1·00 Ref.
Yes 152/245 62·0 1·12 0·99, 1·27

Tranquilizer prescription use
NoRef. 325/583 55·8 1·00 Ref.
Yes 122/194 62·9 1·13 0·99, 1·28

Marijuana use
NoRef. 173/304 56·9 1·00 Ref.
Yes 248/419 59·2 1·04 0·92, 1·18

Frequency of injection drug use
1–29Ref. 211/362 58·3 1·00 Ref.
30–89 122/214 57·0 0·98 0·85, 1·13
≥90 114/201 56·7 0·97 0·84, 1·13

Fear of law enforcement
Feels at risk for arrest for drug paraphernalia
NoRef. 216/432 50·0 1·00 Ref.
Yes 231/344 67·2 1·34 1·19, 1·51

Sexual behaviour in the past 6 months
Casual sex partner
NoRef. 296/541 54·7 1·00 Ref.
Yes 151/236 64·0 1·17 1·03, 1·32

Paying sex partner
NoRef. 386/687 56·2 1·00 Ref.
Yes 61/90 67·8 1·21 1·03, 1·41
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of $US 995/month(23); and only forty-nine people
(less than 9% of the sample) reported an income above
$US 2250/month.

The similarity in prevalence of food insecurity among
PWID in Los Angeles and San Francisco (56·2% and
58·9%, respectively) is striking, given that PWID in each
city may have access to a very different array of services
and resources. The similar prevalence of food insecurity in
the two cities strengthens the case for the generalizability
of our findings to other urban areas of the USA; and
suggests that the current range of services in either city is
insufficient to address hunger among PWID.

Fear of arrest for possession of drug paraphernalia was
significantly associated with food insecurity, even
after adjustment for other factors. Interaction with law
enforcement has been found to influence injection risk
among PWID(24–26). Syringe sharing among injection drug
users was found to be more common among those
who feel at risk for arrest for possession of drug
paraphernalia(24). Syringe use variables displayed
consistent associations with food insecurity in bivariate
analysis but not in multivariate analysis. In the adjusted,
final model we found that only indirect syringe exchange
use was associated with food insecurity. A Canadian study
found associations of unsafe injection practices with food
insecurity(12). It is possible that not directly using syringe
exchange services and concern with arrest for drug
paraphernalia indicated an elevated fear of exposure as a
PWID. This fear of exposure could also impair use of food
distribution centres. More research on how and why food
insecurity is associated with injection-related risk and
preventive service utilization is needed.

Among candidate health-related variables, only
reporting chest pain in the past 12 months was associated
with food insecurity in the multivariate model. Reported
chest pain can be an indication of a serious health

Table 2 Continued

Risk behaviours* No. reporting food insecurity % PR 95% CI

Experienced violence in the past 12 months
Threatened with a knife, gun or weapon
NoRef. 308/561 54·9 1·00 Ref.
Yes 137/211 64·9 1·18 1·04, 1·34

Punched, slapped, kicked or physically hurt
NoRef. 305/576 53·0 1·00 Ref.
Yes 142/198 71·7 1·35 1·21, 1·52

Had a gun, knife or weapon used against you
NoRef. 357/645 55·3 1·00 Ref.
Yes 88/127 69·3 1·25 1·09, 1·43

Stranger attacked you on the street
NoRef. 323/602 53·7 1·00 Ref.
Yes 124/173 71·7 1·34 1·19, 1·51

Had physical force or threats of force to make you have vaginal sex, anal sex or oral sex
NoRef. 425/750 56·7 1·00 Ref.
Yes 22/24 91·7 1·62 1·41, 1·85

Witnessed violence in the past 12 months
Saw someone shot at, but not hit
NoRef. 342/611 56·0 1·00 Ref.
Yes 105/160 65·6 1·17 1·03, 1·34

Knew someone who was shot
NoRef. 305/551 55·4 1·00 Ref.
Yes 141/219 64·4 1·16 1·03, 1·32

Knew someone who was killed
NoRef. 246/455 54·1 1·00 Ref.
Yes 201/318 63·2 1·17 1·04, 1·32

Knew someone who killed themselves
NoRef. 348/630 55·2 1·00 Ref.
Yes 96/139 69·1 1·25 1·1, 1·43

Knew someone who had been raped
NoRef. 341/622 54·8 1·00 Ref.
Yes 104/150 69·3 1·26 1·11, 1·44

PR, prevalence ratio; Ref., reference category.
*Information missing for ten or fewer participants for all variables.
†Speedball is a mixture of heroin and cocaine; goofball is a mixture of methamphetamine and heroin.

Table 3 Characteristics and behaviours independently associated
with food insecurity among people who inject drugs in multivariate
analysis (n 775), Los Angeles and San Francisco, 2011–2013

Characteristic or behaviour aPR 95% CI

Currently homeless 1·20 1·05, 1·37
Chest pain in the past 12 months 1·19 1·06, 1·35
Acquiring syringes from someone who goes to a

syringe exchange
1·27 1·13, 1·43

Feeling at risk for arrest for possession of drug
paraphernalia

1·30 1·15, 1·46

aPR, adjusted prevalence ratio.
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condition or a drug reaction among PWID. Myocardial
infarction, pulmonary embolism, pneumonia and
endocarditis are all more common among PWID than in
the general population and can result in chest pain(27,28).
Less serious conditions that often result in chest pain
include gastrointestinal reflux disease and anxiety
(e.g. panic attacks). The observed association could be
due to these conditions or be spurious. Previous evidence
from North America supports a relationship between HIV
and two behaviours related to increased risk of HIV such
as needle sharing(12) and food insecurity(18), but evidence
for such an association was lacking among our
participants. Perhaps PWID who tested positive for HIV in
our study sample had access to a stronger network of
support services than HIV-negative PWID, such as those
provided by the US federal law Ryan White CARE Act, and
that contributed to a lower prevalence of food insecurity.

Violence was common in the lives of PWID in our
study; 41% of participants reported direct experience of
physical or sexual violence in their lives in the past
12 months. This level is likely typical among illicit
substance users. For example, among a group of women
and men in substance abuse treatment, 32% reported
involvement in an incident of physical violence in the
previous 90 d(29). Although violence variables were
consistently associated with food insecurity in bivariate
analysis, they were not significant in the final multivariate
model for food security. However, one of the violence-
related variables (reported attack by a stranger) remained
strongly associated with the more severe outcome of very
low food security (PR= 1·43, P< 0·001). Studies have
found violence exposure and food insecurity to be
related(30,31). In another study, violence was associated
with food insecurity in a large national study of women(32).
To our knowledge, we are the first to report on
associations between food insecurity and exposure to
violence among PWID.

Food insecurity, being homeless, interactions with and
feelings about law enforcement, syringe use and exposure
to violence may represent important indicators of
otherwise unmeasured vulnerability and instability among
PWID. Inclusion of food security questions in longitudinal
studies and intervention trials among PWID would help to
clarify the causal relationships between these types of
variables and hunger, and inclusion of more targeted
measures of life chaos or vulnerability(33) may address
unmeasured confounding. In the meantime, routine
assessment of syringe-related behaviours, exposure to
violence and food insecurity among PWID may help to
identify subgroups at particularly elevated risk of hunger
and acquisition of blood-borne infections such as hepatitis
C virus and HIV. Given the high levels of food insecurity in
this population with likely distinct dietary intake patterns,
future research on this topic should probe in more
depth into eating patterns, nutritional intake and
anthropometric measurements.

To our knowledge this is the first time that the US Adult
Food Security Survey Module has been used to quantify
food insecurity among PWID in North America. The use of
this survey enhances the ability to compare our findings
with national prevalence estimates. The range of potential
exposures assessed enabled a thorough investigation of
the dynamics of food insecurity among PWID. There are
possible limitations of our study. Although the US Adult
Food Security Survey Module has proved to be a robust
measure in many populations(17), it has not been validated
in an urban population of PWID and therefore may not be
valid. Our cross-sectional data are insufficient to establish
causal relationships, and our data rely on participant
responses and as such are susceptible to recall, social
desirability and other biases inherent in self-reported
survey data(34).

In summary, food insecurity among PWID living in Los
Angeles and San Francisco is shockingly common. Few
risk factors were associated with food insecurity in this
sample, even though food insecurity was lowest among
those reporting the highest monthly income. The absolute
prevalence of food insecurity in the highest income group
was still 41·5%, comparable to the highest rate among any
subgroup reported for the USA. Efforts to ameliorate
hunger among PWID may not require refined targeting of
interventions to specific subgroups, as the majority of
PWID appear to be at substantial risk. Involving harm
reduction programmes in food distribution could yield
substantial benefits(35); however, these programmes
tend to be poorly funded(36). Collaboration with food
distribution organizations would probably be welcomed
given the food insecurity prevalence in this population(37)

and the historic interest of needle exchange programmes
in collaborating with other agencies(38). Food insecurity
among PWID represents an acute emergency that requires
broad and urgent strategies aimed at improving food
access among all PWID.
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