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Definition of food security 

   “Food security exists when all people, at all times, have 
physical, social and economic access to sufficient, safe 
and nutritious food that meets their dietary needs and 
food preferences for an active and healthy life”  

    

Food and Agriculture Organization of the United Nations.  
State of Food Insecurity in the World. 2010. 
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Food insecurity in Canada 

Vulnerable groups: 

•   Social assistance (55%) 
•   Single parent households (22.9%) 
•   Aboriginal (20.9%) 
•   Do not own dwelling (17.2%)  
•   Immigrant  <5yrs (12.6%) 
•   Urban (8.1%) 



Prevalence of severe food insecurity (hunger) in HIV-affected 
population in BC, compared to the general population 

  48% food insecurity among HIV-
positive individuals receiving ART 
across BC (1998/99) 1 

  21% hunger among HIV-at risk street 
youth, Metro Vancouver (2005/06) 2 

  63% hunger among HIV-at risk 
injection drug users, Metro 
Vancouver (2007) 3 

Sources: 
1.  Normen L et al. J Nutr.. 2005;135(4):820-5. 
2.  Werb D et al. Harm Reduct J. 2010; 7: 5. 
3.  Anema A et al. Subst Abuse Treat Prev Policy. 2010;5:20. 



HIV & Food Insecurity: ‘Vicious Cycle’ 

HIV/AIDS 
FOOD  

INSECURITY 



Individual  
food utilization 

Household  
food access 

Community  
food availability 

↑ Metabolic rate 
↑ Caloric requirement  
↓ Nutrient malabsorption 
↑ Oral abscesses  
↑ Diarrhea 

↓ Income & production 
↑ Caregiver burden 
↑ Expenses 
↑ Stigma & social 
exclusion 

↓ Workforce 
↓ Agricultural output 

HIV / AIDS 

Source:   Frega et al Food Nutr Bull 2010 Dec;31(4):S292-312. 



↑  Horizontal transmission  
↑  Vertical transmission 

↑ HIV acquisition 

Food Insecurity 

↑ HIV morbidity & mortality 

↓  CD4 cell count 
↑  Plasma viral load (PVL) 
↑  Mortality 

Nutritional 
Pathway 

Mental 
health 

Pathway 
Behavioral 
Pathway 

Source:  Weiser SD. Am J Clin Nutr 2011;94(suppl):1729S–39S 



To determine the prevalence and r isk factors 
associated with food insecuri ty among HIV+ 
individuals receiving ART across BC 

STUDY OBJECTIVE 1 

Hypothesis 1:  The prevalence of food insecurity among individuals receiving 
ART in BC will be higher than 48% as reported 10 years ago. Food insecurity 
will be independently associated with female gender, Aboriginal ancestry, 
having an income below current poverty-level thresholds, unstable housing, 
living in the DTES of Vancouver, IDU status and adverse health outcomes. 



o  Design: cross-sectional (July 2007-08). 

o  Eligibility: 19 yrs+, BC residents, enrolled in DTP. 

o  Recruitment strategy: letters to physicians, adverts at ASOs. 
Oversampling from hard-to-reach populations. 

o  Survey: socio-demographic and behavioral survey. Informed 
voluntary consent. Ethics from UBC/PHC. 

o  Data linkage to clinical and laboratory data in province-wide 
HIV/AIDS Drug Treatment Program. 

METHODS:  Longitudinal Investigations into 
Supportive and Ancillary health services (LISA) Study 



- Anxiety around food 
- Food sufficiency 
- Affordability of food 
- Dietary diversity 
- Sensation of hunger 

METHODS:  Radimer / Cornell Scale 



Logistic Regression: Explanatory Model 

Dependent variable 

Independent explanatory variables 

METHODS:  Statistical Analysis 



  Sample size (n):    457  
  Median age:      47 years  
  Male:      342 (75%) 
  Aboriginal identity:   150 (33%) 
  Heterosexual orientation:  299 (65%) 
  Income <$15,000/yr   294 (64%) 
  ≥ high school education:  263 (57%) 
  Illicit drug use:    216 (47%) 
  Food insecure:    324 (71%) 

RESULTS:  Baseline Characteristics 
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Adjusted Odds Ratios (95% Confidence Intervals) 

RESULTS:  Factors significantly associated 
with food insecurity in multivariate model * 

* Model adjusted for Aboriginal identity and body mass index  

Logistic Regression: Explanatory Model 



RESULTS:  Factors significantly associated 
with food insecurity in multivariate model * 

Logistic Regression: Explanatory Model 

SEVERAL FACTORS HYPOTHESIZED TO BE ASSOCIATED WITH FOOD INSECURITY 
WERE NOT FOUND TO BE SIGNIFICANT: 



  Food insecurity appears to be on the rise among HIV-positive 
individuals receiving ART in BC. 

  >10 times higher than the general Canadian population, 2007/08.  

  Key vulnerable groups: younger age groups, illicit drug users, 
people with mental health disorders. 

  Socio-structural barriers to food utilization: poverty. 

DISCUSSION 



To examine the potent ia l  re lat ionship between 
severe food insecur i ty  (hunger)  and plasma HIV 
RNA suppression among HIV+ i l l ic i t  drug users 
receiv ing ART in Metro Vancouver 

STUDY OBJECTIVE 2 

Hypothesis 2: The prevalence of hunger among HIV-positive illicit drug users 
receiving ART in Metropolitan Vancouver will be higher than 65%. Hunger will 
be independently associated with reduced likelihood of achieving plasma HIV 
RNA suppression, and be modified by adherence to ART. 



  Design: prospective cohort of HIV+ illicit drug users in Metro Vancouver. 

  Eligibility: 18+,  HIV+, used illicit drugs other than cannabis in month prior 
to enrollment. 

  Analytic sample:  Receiving ART, Responded to hunger question, PVL measure 
in past 6 months (2006-2008). 

  Recruitment strategy: snowball sampling and street-based outreach in 
Vancouver DTES through word-of-mouth, postering at harm reduction 
services, SROs, drug-use areas and health settings. 

  Survey: socio-demographic and behavioral survey. Informed voluntary 
consent. Ethics from UBC/PHC. 

  Data linkage to clinical and laboratory data in province-wide HIV/AIDS 
Drug Treatment Program. 

METHODS:  AIDS Care Cohort to Evaluate access to 
Survival Services (ACCESS) 



Logistic Regression: Confounder Model 

Primary explanatory variable 

Secondary (potential confounder) explanatory variables 

METHODS:  Statistical Analysis 

Primary outcome variable 

Effect Modifier:  
95% adherence to ART 



  Sample size (n):     406 
  Median age:        44.4 years  
  Female:        134 (33.0%)  
  Aboriginal identity:     158 (38.9%)  
  Severe food insecurity (hunger):  235 (62.7%)  
  Plasma viral load suppression:  165 (40.6%)  

RESULTS:  Baseline Characteristics 



Primary explanatory variable 

RESULTS:  Multivariable Logistic Regression 
Confounder Models 

Primary outcome variable 

Univariate Analysis:   OR =  0.59,  95% CI: 0.39 - 0.90, p = 0.015 

HUNGER WAS SIGNIFICANTLY ASSOCIATED  WITH HIV RNA SUPPRESSION IN 
UNIVARIATE ANALYSIS 



Primary explanatory variable 

RESULTS:  Multivariable Logistic Regression 
Confounder Models 

Primary outcome variable 

MV Model 1:  AOR =   0.64,   95% CI: 0.37 - 1.10, p =  0.105   (incl. 95% adh) *  
MV Model 2:  AOR =   0.67,   95% CI: 0.42 - 1.08, p = 0.098    (excl. 95% adh) ** 

*   Adjusted for:  age, homelessness, income, money spent on drugs/day, 95% adherence 
**  Adjusted for:  age, sex, homelessness, symptoms of depression, daily alcohol use 

HOWEVER, ASSOCIATION BETWEEN HUNGER AND HIV RNA SUPPRESSION FELL 
AWAY AFTER ADJUSTING FOR CONFOUNDERS IN MULTIVARIABLE MODELS 



DISCUSSION 

 Potential explanation for marginal association: 
•  Health care environment (Canada vs US) 
•  Residual confounding  
•  Insufficient power 

Potential non-behavioral causal pathways: 
•  Nutritional (PI-based regimen, BMI, micronutrient deficiencies) 

 Public health implications: 
•  Food insecurity may not impede STOP HIV/AIDS efforts aimed at 

suppressing individual HIV RNA and population incidence 

Socio-structural factors influencing HIV RNA suppression:  
•  Need to address homelessness as barrier to adherence & HIV RNA 

suppression   (Source: Milloy MJ et al AIDS Patient Care STDS. 2012 ;26(1):60-7) 



To examine the potent ial  impact of  food 
insecuri ty on al l -cause mortal i ty among i l l ic i t  
drug users receiving ART across BC  

STUDY OBJECTIVE 3 

Hypothesis 3: Food insecurity and hunger are independently associated with 
increased risk of mortality among IDU receiving ART, and the magnitude of 
this relationship will be greatest among IDU with low body mass index. 
. 



  Design: Open prospective cohort of HIV+ individuals receiving ART 
across BC.  

  Eligibility: Eligibility for receipt of ART in BC is based on guidelines 
generated by the BC-CfE Therapeutic Guidelines Committee. 

 Analytic sample:  Ever IDU; completed food security scale. 

  Recruitment strategy: Physicians-complete drug request form /
prescription. Informed voluntary consent. Ethics from UBC/PHC.  

  Survey: Basic socio-demographic and behavioral survey.  

METHODS:  HIV/AIDS Drug Treatment Program 



Survival Analysis:  Cox Proportional Hazard Model 

Primary explanatory variable 

Secondary (potential confounder) explanatory variables 

METHODS:  Statistical Analysis 

Primary outcome variable 



  Sample size (n):     254 
  Median age:        38 years 
  Male:        211 (83.1%)  
  Aboriginal identity:     58 (22.9%)  
  Body mass index >18.5 kg/m2   219 (96.9%)  
  Food insecure:     181 (71.3%)  
  Hunger:       108 (42.5%)  

    During the study period (June 1998 – Sept 2011), a total of 
105 (41.34%) individuals died.   

RESULTS:  Baseline Characteristics 





Adjusted Hazard Ratios (95% Confidence Intervals) 

RESULTS:  Factors significantly associated 
with all-cause mortality multivariate model * 

• Model adjusted for age, ARV start year, CD4 cell count  

Survival Analysis: Cox Proportional Hazard Model 



Adjusted Hazard Ratios (95% Confidence Intervals) 

RESULTS:  Factors significantly associated 
with all-cause mortality multivariate model * 

• Model adjusted for age, ARV start year, CD4 cell count  

Survival Analysis: Cox Proportional Hazard Model 

MODEL 2: 
Hunger NOT associated with morality 



  IDU who reported being food insecure were 1.95 times more 
likely to die during follow-up, compared to food secure. 

  No significant association between hunger and mortality, 
suggesting that components of food insecurity other than food 
insufficiency (e.g. poor dietary diversity, psycho-social factors) 
may be driving association. 

DISCUSSION 



  Possible causal mechanisms: nutritional (micronutrient 
deficiency) & mental health (anxiety).  

  Socio-structural factors associated with mortality: poverty. 

  Public health implications: Need to address food insecurity to 
optimize survival in context of STOP HIV/AIDS. 

  Next steps: Need to understand which components of food 
insecurity are driving association. 

DISCUSSION 



OVERALL DISCUSSION / CONCLUSION 

  High prevalence of food insecurity and hunger among HIV+ 
populations receiving ART in BC, particularly among drug users. 

  Significant associations uncovered between food insecurity and 
adverse HIV clinical outcomes among drug users receiving ART. 

  Further research is needed to clarify components of food 
insecurity driving association, and causal pathways amenable to 
intervention. 



STUDY STRENGTHS AND LIMITATIONS 

  Non-random samples:  not representative of HIV & IDU populations. 
  Observational study design: unable to infer causation. 
  Cross-sectional surveys: cannot account for time-update effects. 
  Same scale in all studies:  findings comparable within BC and USA. 
  Abbreviation of scale:  conservative estimate of food insecurity. 
  Financial incentive:  possible inflation of food insecurity prevalence. 
  Response bias:  self-reported measures. 
  Logistic regression model: prioritized elimination of bias over 

parsimony 
  Multi-collinearity:  Variance inflation factor calculated in all models 



PUBLIC HEALTH IMPLICATIONS IN BC 

 Study findings highlight an urgent need to: 

1.  Expand knowledge and awareness about importance of food 
security and nutritional status for HIV+ and drug user populations 

2.  Strengthen food security and nutritional assessment and referral 
systems within HIV and harm reduction services; 

3.  Incorporate harmonized food security and nutrition indicators 
into public health program reporting to prospectively  monitor & 
evaluate population needs and program impacts. 
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