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HIV and Nutrition: 
a brief look at the 
current situation



Baseline nutritional status predicts ART survival
Author, Year Country N Mortality Predictors of Mortality

Severe, 2005 Haiti 1,004 10% (6M)

13% (12M)
AIDS-defining illness, CD4≤50 cells/µl, low weight 
(lowest quartile for sex)

Ferradini, 2006 Chiradzulu district, 

Malawi
1,266 19% (8M) BMI<18.5, WHO stage IV, male sex, and baseline 

CD4<50

Paton, 2006 Singapore 394 20% (29M) BMI<17, WHO Stage, non-HAART

Zachariah, 2006 Thyolo district, 

Malawi
1,507 8%  (3M)

13% (24M)
WHO stage IV, CD4≤50 cells/µl, and BMI<16

Stringer, 2006 Lusaka, Zambia 16,198 5% (3M) CD4 count, WHO stage, BMI<16, severe

anemia, and poor adherence to ART.

Calmy, 2006 11 countries 

(Africa, Asia, 

Central America)

6,861 7% (6M)

10% (12M)
Male gender, WHO stages III & IV, BMI<18, CD4<15 

cells/µl, Hgb<100 g/l.

Erikstrup, 2007 Zimbabwe 196 HIV RNA level, HB, CD4 cell count, and CDC category 

Barth, 2008 Elandsdoorn, 

South Africa
675 19% (12M) Karnofsky score ≤50, CD4<50

Johannessen, 2008 Tanzania 320 18% (3M)

30% (11M)

Moderate/severe anemia, thrombocytopenia, and 

BMI<16 
Marazzi, 2008 Mozambique, 

Tanzania, Malawi
3,456 53% (6M) BMI<18,  Hgb, clinical staging, viral load, and CD4 cell 

counts

Toure, 2008 Cote d’Ivoire, West 

Africa
10,211 15% (18M) Male gender, Age, CD4<150, WHO stages 3 and 4, Hgb, 

BMI<18.5, type of care center

Srasuebkul, 2009  17 clinics in Asia-

Pacific region
1,663 29% (20M) BMI≤18, mild to severe anemia, CD4≤200, age≤29

Evans, 2012 Johannesburg, 

South Africa
8,409 8% (12M) BMI<18.5, age, male gender, CD4<50, Hgb, AST, 



Koethe et al. JAIDS 2010



Madec et al, AIDS 2009

BMI<=17

BMI: >17 to <=18.5

BMI: >18.5 to <=20

BMI: >20

ART initiation is associated with weight gain



BMI<16.0
BMI 16.00-16.99

BMI 17.00-18.49
BMI>18.5

Koethe et al. JAIDS 2010

Weight loss during 6 months on ART increases risk of death



Madec et al, AIDS 2009

Failure to gain weight after 6 months on ART 
predicts increased risk of mortality at 12 months



Summary

�Low BMI at ART initiation is associated with increased 
mortality

�ART initiation is associated with weight gain

�Early weight gain on ART is associated with survival, 
particularly when baseline BMI is low.

�What are the underlying causes of: 
1)Low BMI at ART initiation,
2)Failure to gain weight on ART 

�Are baseline BMI and failure to gain weight just a marker 
for disease severity? (Treat the disease earlier)

�Does malnutrition influence ART outcomes? 
(Treat/prevent malnutrition)



How does Food Insecurity affect 
nutrition and ART outcomes?



What is Food Insecurity?

• Household level: Lack of access for all members at all times to 
enough food to lead active, healthy lives.

• Individual level: Inability to meet food needs at all times in 
socially acceptable ways.

• Includes 3 aspects: worry/anxiety about procurement of food, 
restrictions in dietary quality and variety, and reduction in food 
intake.

• Food insecurity leads to worse health outcomes across a range 
of diseases (heart disease, diabetes, obesity, and depression) 
[Seligman 2007; Seligman 2010] 



Measurement of Food insecurity

• Radimer/Cornell Food-Insecurity Instrument
• 13 questions to distinguish between household, adult, and child food 

insecurity. 

• USDA Food-security/Hunger Core Module
• U.S. Household Food Security Survey Module (18 items)
• U.S. Adult Food Security Survey Module (10 items)
• Short Form of the Food Security Survey Module (6 items)
• Provides a graded scale of food secure, food insecure without hunger, food 

insecure with hunger.

• Household Food Insecurity Access Scale (HFIAS)
• 9 occurrence questions followed by frequency of occurrence.
• Provides a graded scale of none, mild, moderate, severe food insecurity

• Single-item questions



HIV and Food Insecurity: what do we know?

• High prevalence of food insecurity in HIV infected populations 
(nearly half of HIV+ urban poor) (Normen 2005; Kalichman 2010; Anema 

2011; McMahon 2011)

• Globally, inadequate access to food and safe water can be a 
barrier to ART uptake and adherence (Weiser 2010; Chakrapani 2008; 

Franke 2010; Kalichman 2011; Nagata 2011)

• Food insecurity associated with incomplete viral suppression, 
reduced CD4 response, and increased mortality (Weiser 2008; Wang 

2011; Kalichman 2010; McMahon 2011; Weiser 2009)

• See review articles by Weiser et al. 2011, Anema et al. 2009, and 
Ivers et al. 2009.



Food insecurity is a barrier to ART uptake and 
adherence

• Fear of developing too much appetite on ART but not having 
enough to eat [Au, 2006].

• ART costs (e.g. transportation, registration and user fees, and lost 
wages due to long waiting times) undermine family welfare [Crane, 

2006; Hardon, 2007].

• Unwillingness to make long-term lifestyle changes: avoiding all 
alcohol and smoking, eating sufficient quantities of food regularly, 
and always having sex with condoms [Murray, 2009].

• Increased hunger, worse ARV side-effects w/o food, counseling on 
need for food with ART, competing demands between food and 
health care expenses, forgetting to take ARV’s when working or 
searching for food [Weiser, 2010].

(Comprehensive reviews published by Bartlett, 2009 and Vervoort, 2007)



Impact of HIV pandemic on food insecurity and 
livelihoods

• Human capital: sickness and premature death reduces 
household labor productivity; healthy household members must 
care for sick members; children are displaced and forced to 
leave school. 

• Financial capital: associated medical and funeral costs; loss of 
employment; high interest rates from informal money-lenders.

• Physical capital: Land, livestock, and assets often sold to pay for 
medical and funeral expenses; widows vulnerable to becoming 
homeless; necessary changes in farming result in reduced crop 
value and dietary diversity.

USAID Office of Food for Peace and the U.S. President’s Emergency Plan for AIDS Relief:  
HIV AND FOOD SECURITY CONCEPTUAL FRAMEWORK, September 2007



Impact of HIV pandemic on food insecurity and 
livelihoods (cont’d)

• Social capital: fragmented social networks; inability to support 
other families in the community; as HIV prevalence increases, 
governments and social institutions have reduced capacity to 
provide safety nets and supports due to increasing costs.

• Political capital: political participation is constrained due to 
illness and diversion of time to tasks related to survival; HIV-
affected families often deliberately excluded due to stigma and 
discrimination. 

USAID Office of Food for Peace and the U.S. President’s Emergency Plan for AIDS Relief:  
HIV AND FOOD SECURITY CONCEPTUAL FRAMEWORK, September 2007



Food Insecurity

HIV

• Loss of income
• Loss of labor (farming) 
• Cost of ART ($ and time)

Physical:
Under- (or over) nutrition

Psychosocial: Depression, Worry, 
Anxiety, Fear of Hunger, Stigma

Reduced Health and Function:
Malnutrition – exacerbates HIV

Adverse family and social interactions
Substance Abuse

Increased HIV risk behaviors
Inability to initiate/tolerate/adhere to ART

• Stigma
• Isolation
• Depression



Food Insecurity and Gender Inequality

• Men are favored in terms of food distribution within the 
household

• Women who are separated or widowed are more likely to have 
reduced access to food than men.

• Women are more likely to engage in sex exchange to procure 
food for themselves and their children

• Women have less control and are more likely to remain in high 
risk or abusive relationships for food

• Nutritional implications due to pregnancy and lactation

Miller, 2011; Ivers and Cullen, 2011



Prevalence of food insecurity in women

Author, Year Setting Population (women) Prevalence

Webb-Girard, 
2010

Kenya (urban) 148 HIV-affected and 
HIV-status unknown, 
low-income women

77% (moderate to severe)  
HFIAS

Tsai, 2011 Uganda (rural) 324 women initiating 
ART

42% severe (vs. 29% in 
men)  HFIAS

Normen, 2005 British 
Columbia

97 women 33% hungry (vs. 20% in 
men)  Radimer/Cornell

Weiser, 2007 Botswana and 
Swaziland

1050 women 
(population-based)

32%  food insufficient (vs. 
22% in men) 1 question

Gewa, 2012 Kenya (rural) 86 HIV+, 260 HIV-
mothers

96% (moderate to severe) 
HFIAS

Hong 
(unpublished)

Namibia 239 HIV+ on ART 76% severe (vs. 55% in 
men) HFIAS



Effects of food insecurity on exclusive 
breastfeeding and weaning 

• In urban Kenya, food insecurity and hunger are associated with 
negative attitudes towards exclusive breastfeeding [Webb-Girard, 

2012]

• In Malawi, maternal decisions to wean are influenced by 
poverty and food insecurity [Levy, 2010]

• In Zimbabwe, motivation to prevent transmission resulted in 
successful weaning by 9 months, but food unavailability was 
still a major barrier [Lunney, 2008]



Negative perceptions and barriers to EBF in 
Kenya

Effects on the mother:

•“If one is breastfeeding, one should eat well or else she would be very 
hungry because of the child breastfeeding”

•“If a child breastfeeds too much the mother will lose weight and the 
mother won’t be strong.”

• “If a child breastfeeds without being given other foods it will 
breastfeed a lot and the mother will lack energy.”

Effects on the baby:

•“…if [the mother] is not feeding well the baby may have problems 
since it will not grow healthy.”

•“I won’t have sufficient food to produce a lot of milk.”

•“There are children who need food, even when breastfed they 
continue to cry, when you give other foods the child stops crying.”

[Webb-Girard, 2012]



Barriers to weaning at 6 months in Malawi

• “It’s difficult to stop breastfeeding the baby when he is still 
small...They say breast milk is the best food for the baby.  
Porridge is nothing, so the baby starts swelling because of lack
of food.”

• “The decision that I made was to continue breastfeeding my 
baby, because I couldn’t have managed to stop breastfeeding 
at six months as per the advice, because I didn’t have money or 
support to buy formula milk for my baby.”

• “As for me, I think I am going to stop breastfeeding my baby 
this coming March, because maize is going to be ready for 
eating [fresh maize]”

[Levy, 2010]



Motivation to wean in Zimbabwe

• ‘‘Milk is the real problem right now, the milk that I took [i.e. the 
donated infant formula] got finished this morning, so when it’s 
finished I just prepare [a fermented porridge beverage], the 
baby occasionally drinks [it] and then eats [a very thick porridge 
of maize meal].’’

• ‘‘I just said the baby will survive even without milk.’’

• ‘‘What was clear was that if the baby continues breast-feeding 
she will contract the virus, so I saw it being better for my baby 
to stop.’’

• ‘‘When I got home that evening [the goat] had died... I was 
planning to give the baby its milk. So we thought it was better 
to keep the baby off breast milk although there was no more 
goat-milk and the baby would have whatever is there…”

[Lunney, 2008]



Food insecurity and sexual risk behavior
• Botswana and Swaziland: FI associated with inconsistent 

condom use with a non-primary partner, sex exchange, 
intergenerational sexual relationships, and lack of control in 
sexual relationships in women, but not men [Weiser, 2007]

• Lagos, Nigeria: FI associated with inconsistent use of condoms 
by female sex workers [Oyefara, 2007]

• Brazil: Severe food insecurity associated with reduced odds of 
condom use and increased odds of self-reported itchy vaginal 
discharge in 12,684 sexually active women [Tsai, 2012]

• Kenya: Missing meals on four or more days in the month was 
associated with inconsistent condom use in young women, but 
not young men [Davidoff-Gore, 2011]



Namibia: Food insecurity and HIV

• 18.8% HIV prevalence in adults (2010)1

• Tufts study recruited 400 at 3 urban ART sites:
• Katutura Health Centre

• Katutura State Hospital

• Windhoek Central Hospital

1WHO/UNAIDS/UNICEF. Towards Universal Access 2011



Characteristics of 400 HIV-positive patients on ART 
in Namibia (2010-2011) 

Characteristic mean ± SD or n(%)

Age (y) 38.7±7.4

Female 239 (60%)

BMI (kg/m2) 23.1±4.3

BMI categories
<18.5
18.5-24.9
25-29.9
30+

37 (10%)
240 (63%)
74 (20%)
27 (7%)

Time on ART (y) 3.0±2.1

CD4 (cells/ul) 389±217

CD4 <200 cells/ul 70 (18%)



Food Insecurity, HFIAS

• Women • Men

n=161n=239

χ²=20.3, p <0.001



Correlates of food insecurity in men and women 
in Namibia

Women Men

Overall
n=239

None to 
moderate
insecure

n=58

Severely
Insecure

n=181

p-
value

Overall
n=161

None to 
moderate
insecure

n=72

Severely
Insecure

n=89

p-
value

Clinic travel time 
>1hour 30% 18% 34% .02 27% 11% 39% <.001

Depressed (CES-D 
16+) 27% 10% 33% .001 4% 3% 24% <.001

Depression Score 
(CES-D) 

8 
(3,16)

3 
(1,7)

11
(5,18)

<.001
4 

(1,10)
2  

(0,4)
7 

(3,13)
<.001

Monthly HH 
Income ($N)

800 
(500, 
1700)

1450 
(800,
2500)

800 
(400,
1500)

<.001
1500 
(800, 
2300)

1900 
(1500, 
3500)

1000 
(500, 
1600)

<.001



Difference in correlates of food insecurity by 
gender

Women Men

Overall
n=239

Secure
n=58

Severely
Insecure

n=181

p-
value Overall

n=161
Secure

n=72

Severely
Insecure

n=89

p-value

Education ≥ 20 75% 81% 73% .22 48% 65% 35% <.001

Live in own home 62% 53% 64% .13 70% 79% 62% .02

Electricity in home 42% 59% 36% .003 34% 35% 34% .84

Refrigeration in 
home

37% 59% 30% .001 27% 33% 22% .12

Taking CTX 
(antibiotic)

62% 79% 57% .003 82% 83% 80% .70

HIV Stigma Score 
High (3-9)

15% 5% 18% .04 18% 12% 21% .22

Age (y) 37 ± 7 35 ± 7 38 ± 7 .02 41 ± 7 42 ± 7 41 ± 7 .39

CD4 at ART start 202±108 174±89 211±112 .03 161±94 173±88 152±97 .17



Next steps?



PEPFAR Policy Guidance on the Use of Emergency Plan Funds 

to Address Food and Nutrition Needs 

Targeted priority groups:
•OVC born to an HIV infected parent (regardless of child’s HIV 
and nutritional status);
•HIV-positive pregnant and lactating women PMTCT 
programs; and
•Adult patients in ART and care programs who have are 
severely malnourished, as defined by WHO (BMI< 16).

…effective immediately, and in line with WHO guidance for 
adults and adolescents, [PEPFAR] country teams may provide 
food support to patients in ART and care programs with a BMI 
less than 18.5. Supplementary feeding support should cease 
once the patient’s BMI stabilizes above 18.5 (e.g., two 
consecutive months greater than 18.5).



Increase coordination between Title II and 
PEPFAR programs



Food 
Security

Metabolic
Demands

Balancing Act



Thank You!


