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Introduction
The wasting associated with human immunodeficien-

cy virus (HIV) is a  significant clinical problem and one 
of the most common manifestations of advanced HIV dis-
ease [1-6]. The criteria for diagnosis of HIV-associated wast-

ing syndrome include profound weight loss greater than 
10%, plus either chronic diarrhoea or chronic weakness and 
fever, for more than a month [1, 7]. Wasting has been asso-
ciated with increased mortality, accelerated disease progres-
sion, loss of  lean body mass and deterioration in strength 
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Introduction: The  positive impact of  optimal nutrition on human immunodeficiency virus (HIV) 
outcomes is well established however there are few examples of HIV being used as a complimentary 
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family members. Satisfaction scores reported by participants in the camps varied from 89% to 98% 
with HIV nutrition knowledge improving in all instances.
Conclusions: This project study demonstrates that HCP and PLHIV are very receptive to the inclu-
sion of  nutrition education as part of  outpatient HIV care, and that educational interventions can 
effectively snowball to reach a large number of PLHIV and their families, and improve HIV nutrition 
knowledge. 
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and functional status [1, 2, 4, 5]. Despite suggestions that 
highly active antiretroviral therapy (HAART) would reduce 
the occurrence of HIV associated weight loss and wasting, 
they remain common complications and weight loss remains 
an independent predictor of mortality [3, 6, 8]. The malnu-
trition associated with HIV-related weight loss is considered 
multifactorial with contributors including decreased intake 
of  nutrients, nutrient malabsorption and metabolic alter-
ations [9]. 

Highly active antiretroviral therapy has transformed HIV  
into a chronic disease for many patients and over time these 
treatments have been associated with a  number of  meta-
bolic and morphologic disorders including dyslipidaemia 
and insulin resistance, as well as sub-cutaneous adipose tis-
sue loss and abdominal obesity [10, 11]. The pathogenesis 
of these abnormalities is likely multifactorial, resulting from 
the virus itself, adverse effects of HAART and patient fac-
tors including genetic predisposition, nutrition and the en-
vironment [10, 12-15]. The side effects associated with each 
class of antiretroviral drugs varies but include lactic acidosis, 
gastrointestinal intolerance, lipodystrophy, hyperlipidaemia 
and other lipid and glucose abnormalities [13, 14, 16]. People 
living with HIV (PLHIV) report gastrointestinal symptoms 
including diarrhoea, nausea, vomiting, abdominal pain, dys-
pepsia, heartburn, constipation, and flatulence [13, 17, 18]. 

The importance of nutrition in the management of HIV 
and AIDS is now well established. Achieving and maintain-
ing optimal nutrition is purported to improve the immune 
function, reduce the incidence of HIV-related complications 
including metabolic disorders, attenuate disease progres-
sion, and improve survival of  PLHIV [19-26]. Nutrition 
counselling and support are recommended to enable PLHIV 
to achieve an adequate nutrient and energy intake for as 
long as possible, enhance their quality of their lives, improve 
and minimise symptoms [4, 23, 27]. This can be achieved 
through nutritional assessment and screening, interventions 
such as nutrition education and lifestyle counselling, and 
by providing psychosocial support [15, 23, 24]. Nutritional  
supplements and ready-to-use therapeutic foods are also re-
ported to be beneficial in improving the  nutritional status 
of PLHIV [15, 28, 29]. In Thailand, it has been reported that 
interventions will be better received if the cultural context, 
psychosocial and sensory factors are considered [28]. 

There are limited examples of  services utilising diet as 
a  complementary HIV treatment modality in outpatient 
care. In Africa, the  USAID Food and Nutrition Technical 
Assistance Project (FANTA) has supported HIV and nu-
trition policies and guidelines, the  integration of  food and 
nutrition into HIV services, and food-by-prescription (FBP) 
programming [30, 31]. In Thailand, the  Thai Red Cross 
AIDS Research Centre (TRCARC) established the  first 
full-time nutrition clinic solely for HIV patients. There are 
only a  few other such clinics worldwide. The TRCARC, as 
part of the Thai-Australian Collaboration in HIV Nutrition 
(TACHIN) project, implemented the  ‘Let Food Be Your 
Medicine’ project between June 2008 and February 2010. 
This programme sought to improve the  health of  PLHIV 

through better nutrition, by strengthening the  nutritional 
knowledge and capacity of hospital healthcare workers and 
PLHIV, and assisting healthcare providers (HCP) to initiate 
learning activities in their own hospitals. The following study 
reports on the outcomes of the project in building nutrition 
knowledge of PLHIV and capacity of HIV health workers to 
offer nutritional support.

Material and methods
Four hospitals were selected to participate in the proj-

ect: Queen Savang Vadhana Memorial Hospital, Chonburi 
Province; Sanpatong Hospital, Chiangmai Province; Surat 
Thani Hospital, Surat Thani Province and Khon Kaen Hos-
pital; Khon Kaen Province. Inclusion criteria for selection 
of  PLHIV and children living with HIV (CLHIV) were  
1) attendance at an HIV clinic outside of the TRCARC catch-
ment area of Bangkok; 2) hospital management interest in 
establishing nutrition clinics; and 3) the HIV service must 
include multiple care teams. Staff and PLHIV from the se-
lected hospitals participated in activities to build their HIV 
nutrition capacity including a study field trip to the TRCARC  
nutrition clinic and a demonstration nutrition camp. These 
activities were monitored and evaluated throughout pro-
gram implementation including an end-of-project assess-
ment for sustainability.

Selected HCP, mostly nurses and nutritionists, and PLHIV 
volunteers undertook a  study field trip to the  TRCARC  
nutrition clinic where they participated in training work-
shops. Course content included nutrition and its role in 
HIV; gastrointestinal complications and nutrition disorders 
associated with HIV including nutrition therapy for meta-
bolic syndrome; meal planning and food safety; symptom 
management through food and lifestyle modification; nutri-
tional screening; and complementary nutritional therapies. 

Camps were held for PLHIV to reinforce and share 
nutrition knowledge, with a  demonstration camp initial-
ly hosted by TRCARC followed by eight camps at the pro-
vincial hospitals. All participants were evaluated regarding 
their knowledge of  HIV nutrition prior to and following 
the camps. The anonymous questionnaires asked 10 multiple 
choice questions about basic nutrition, diet modification for 
symptom management, food safety, antiretroviral-food in-
teractions, and dietary supplements including herbs. Exam-
ples of questions included “Which food group is our body’s 
best source of  energy?” (answer options: a) starch-based 
foods such as rice or taro; b) meat and poultry; c) vegetables; 
d) milk) and “Which of these foods is a good choice when 
you have diarrhea” (answer options: a) curry; b) rice with 
soup; c) cake; d) lemon juice). Questions were scored with 
one point for each correct answer. In addition, course staff 
also assessed participants’ knowledge in a  nutrition game 
station quiz and practical application during a cooking class 
and menu creation. A participant was assessed as having an 
“improvement in knowledge” if they demonstrated a better 
understanding of  dietary modification for symptom man-
agement. 
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The camps training and hands-on exercises in five food 
stations: 1) hand washing and food hygiene; 2) food shop-
ping and labeling; 3) antiretroviral therapy (ART) adherence 
and management of  side effects through nutrition; 4) ‘let 
food be medicine’ or the management of GI complications 
and nutrition disorders, such as weight gain, anorexia, dys-
lipidemia, nausea and vomiting, through food modification, 
and 5) selection of healthy, fresh foods. Children living with 
HIV, aged 5 to 14 years, were included in camps and pro-
vided with additional activities such as drawing and essay 
competitions on healthy eating, and graphical exercises ex-
plaining HIV and nutrition. Children’s knowledge of basic 
nutrition was assessed by evaluators using a simple checklist, 
essay content, drawing activities and performance at nutri-
tion game stations. There was some variation in camp con-
tent and in a few instances, the hand washing and shopping 
elements of the camp were not included. 

The Thai Red Cross AIDS Research Centre also provid-
ed techical assistance, funding, screening and educational 
resources for the provincial hosptials to establish nutrition 
clinics and classes for PLHIV. These services were provided 
weekly over a  period of  48 weeks. A  network was created 
among different hospitals to sustain their working with con-
tinued supportive supervision provided by TRCARC and 
the TACHIN team.

The programmes were monitored throughout imple-
mentation and evaluated at their conclusion. Preset criteria 
for project success included attendance during the  study 
field trip with at least 80% participation in nutriton classes, 
and implementation of PLHIV camps and nutrition services 
at provincial hospitals. Project assessment included pre- 
and post-tests, satisfaction questionnaires, and evaluation 
of the pre-set criteria for success. Satisfaction was evaluated 
by asking questions regarding the  usefulness of  each top-
ic, the  value of  the  content, whether the  knowledge could 
be utilised and whether the  presentations were a  suitable 
length, with responses captured using a  five-level Likert 
scale (strongly disagree, disagree, neither agree nor disagree, 

strongly agree). Staff assessed participant expectations prior 
to the  camp and then evaluated these again post-camp to 
determine whether they had been met. An After Action Re-
view was also completed to capture lessons learned from 
the events, analysing what happened, why it happened, and 
how it can be done better in the future. Post-training moni-
toring and evaluation of selected hospitals was conducted at 
six- and 12-month intervals. 

Results 
Thirteen participants (five nurses, five dietitians, and 

three volunteers from the four hospitals) attended a one-
week study field trip with all attendees participating at least 
80% of the time. The feedback from the workshop was very 
positive with participants indicating they were either ‘satis-
fied’ or ‘very satisfied’ with the  information gained during 
the study trip. Feedback indicated the desire for more infor-
mation on food labeling and selection of cooking oil. 

Three of  the  hospitals, Queen Savang Vadhana Hospi-
tal, Sanpatong Hospital and Surat Thani Hospital, conduct-
ed two nutrition camps each with a  total of 527 attendees. 
The six camps varied in length from one to five days, with 
the  average being three days. Four of  the  camps were tar-
geted at CLHIV (> 7 years of age) and their families while 
the  other three were for PLHIV. The  Khon Kaen Hospital 
found that non-disclosure of  HIV status was a  barrier to 
camp organisation. Instead, the  hospital hosted a  one-day 
nutrition conference for 58 healthcare workers, including 
nurses, nutritionists and peer educators, from 20 district 
hospitals in the Khon Kaen Province. 

A total of 167 camp participants (24 at Surat Thani Hos-
pital, 83 at Sanpatong Hospital, 60 at Queen Savang Vadhana 
Hospital) were assessed with pre- and post-questionnaires 
and other tools. Pre-testing of  HIV nutrition knowledge 
revealed an average result of 68% and a marked difference 
across the hospitals with results varying from 53% at Queen 
Savang Vadhana Hospital to 95% at Surat Thani Hospital. 

Table 1. Nutrition education events and attendance

Hospitals

Number  
of study 
field trip 

participants

Number 
of camps/
meetings

Camp participants Nutrition classes/services

CLHIV + 
Family 

members

Adult 
PLHIV

PLHIV 
volunteers

HCP
Number  

of classes/
services

Number  
of attendees

Surat Thani 
3 2

 
24 + 9 0 0 8 96 960

26 + 26 0 0 9

Sanpatong 
3 2 26 54 10 0 96 488

29 21 10 7

Queen Savang 
Vadhana 

4 2 0 59 2 33 48 963

29 + 21 0 7 3

Khon Kaen 3 1 0 0 18 96 12 700

Total 13 7 190 134 47 156 348 3,111
CLHIV – children living with HIV, PLHIV – people living with HIV, HCP – healthcare providers
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Knowledge on HIV nutrition improved in all instances fol-
lowing the  educational programme with an average score 
increase of 18%. The greatest benefit was seen in the areas 
of  health eating, symptom management and food safety. 
However, improvements in knowledge varied greatly, from 
2% to 40% at different sites, with lower scores being associ-
ated with younger age and lower educational status. The re-
sults also showed a positive correlation between an increase 
in knowledge scores in pre- and post-tests (p = 0.036) and 
a  greater number of  different activities conducted at each 
camp. 

Satisfaction scores reported by participants in the camps, 
were high with an average of 93% and a range from 89% to 
98% with second camps scoring higher in all instances, pre-
sumably as a result of improved preparation. Almost all par-
ticipants, 96%, reported increased confidence in sharing and 
applying HIV nutrition knowledge. Feedback from camp 
participants indicates a high level of  interest in HIV-relat-
ed nutrition and requests were made for more information 
on a  number of  topics including selection of  cooking oils, 
the five food groups, diet/menu planning, and the manage-
ment of  GI symptoms and nutrition disorders including 
vomiting, diarrhoea, diabetes, hypertension and obesity. 
Nutrition game stations proved particularly popular with 
attendees, as did sessions addressing symptom management 
and dietary supplements and herbs. 

Discussion
These results demonstrate the Thailand 'Let Food Be Your 

Medicine' programme to be a capacity-building model easily 
replicated at a provincial level. Since the project’s implemen-
tation all hospitals have continued to collect nutrition data 
on a routine basis and conduct monthly nutrition classes at 
ARV clinics. In addition, a standard operating procedure for 
HIV nutrition services has been developed and published as 
a result of this initiative. The initial four pilot hospitals have 
also expanded the uptake of HIV nutrition-related activities 
to other hospitals in their respective provinces. The project 
shows a  snowball effect, where an action, in this instance 

the study field trip and demonstration camp, stimulates sim-
ilar activities across a broad geographical region, resulting in 
the development of increasingly large numbers of the target 
population. 

The programme resulted in increased levels of HIV nu-
trition knowledge and was well received by participants. 
The interactive sessions and nutrition game stations were pre-
ferred as channels of communication and there were requests 
to reduce the number of  formal lectures. Other suggestions 
included greater continuity between camps and the  devel-
opment of nutrition clubs. There were requests for further 
information on a number of practical issues including food 
selection, menu planning and the management of symptoms 
and nutrition disorders, with recommendations that these 
issues could be addressed through posters and videos at 
the HIV clinics. In addition, it was suggested that the neg-
ative impacts of  unhealthy and processed foods should 
be similarly promoted and attention drawn to potentially 
harmful effects of unknown herbal preparations. As a result 
of discrepancies in knowledge improvement between sites, 
the researchers recommend that in future children partici-
pating in the camps should be a minimum of 7 years of age 
and greater care should be taken to provide information, 
resources and questionnaires appropriate to the educational 
level of the participant.

There was a considerable discussion regarding the time 
demands that HIV treatment, camps and classes placed on 
participants. Two- or three-day camps were reported as pref-
erable as they did not remove participants from their day-
to-day activities, particularly employment, for an extended 
period of time. People living with HIV taking highly active 
retroviral therapy particularly seemed to struggle with time 
management in day-to-day life and it was proposed that 
classes should highlight the value of investing time in health 
care and stress relief to improve one’s quality of life. It must 
be stressed that the benefits from this investment are not im-
mediate but take time. 

This study did not include systematic evaluation of phys-
ical or psychosocial health, or nutrition behaviour, however 
research by other authors, including in Thailand, has reported  

Table 2. Results from analysis of the camp participant satisfaction forms

Hospitals
HIV nutrition knowledge

Pre-test (%)
HIV nutrition knowledge

Post-test (%)
Satisfaction score 

(%)

Increased confidence in 
sharing and applying HIV 
nutrition knowledge (%)

Surat Thani 
95 97 90 95

– – 98 97

Sanpatong 
55 79 94 99

81 93 97 93

Queen Savang 
Vadhana 

60 80 89 95

53 93 93 97

Khon Kaen 61 72 90 –

Overall 68 86 93 96
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improvements in lipid profiles, symptom management and 
quality of  life, following nutrition counselling and support 
initiatives [23, 26, 27]. Other “Food by Prescription” (FBP) 
initiatives have been based in Africa, treating PLHIV suf-
fering from moderate to severe acute malnutrition. In these 
programmes, participants were supplied lipid-based ther-
apeutic food and this was associated with significant im-
provements in BMI. In the Thailand programme, only one 
hospital, Queen Savang Vadhana Hospital, reported on 
the BMI of participants attending nutrition classes. The ma-
jority of  those attending were in a  normal weight range 
(55%) while 26% were overweight and 19% underweight. 
Food supplements were not provided to participants at any 
of the hospitals. 

This study represents pragmatic research in a health 
care setting and as such has a number of limitations. Not all 
hospitals were able to implement the program in a consis-
tent manner: the inability of the Khon Kaen Hospital to host 
camps, due to non-disclosure of HIV status by PLHIV, being 
a prime example. This does however present an opportuni-
ty to address non-disclosure with PLHIV since the benefits 
of disclosure and consequent family support are well docu-
mented [32-34]. It should be noted, however, that the nutri-
tion conference for HCP hosted by the Khon Kaen Hospital 
would appear to be a successful alternative to camps since it 
has resulted in the provision of nutrition services to some 
700 PLHIV. This indicates that there may be some flexibility 
in the implementation of a nutrition program and that ac-
tivities may be tailored to the local context without negative 
results.

Conclusions
The 'Let Food Be Your Medicine' project demonstrates 

that HCP and PLHIV are very receptive to the  inclusion 
of  nutrition education as part of  outpatient treatment for 
HIV. The initial capacity-building interventions, of a study 
trip and demonstration camp, snowballed into the  devel-
opment of provincial nutrition services, classes and camps, 
reaching a  large number of  clients and their families. This 
effective model of nutrition capacity building may be easily  
replicated in other areas or countries. Further research is 
needed to determine the  impact of nutrition interventions 
on health outcomes.
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