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Absiract

Objectives: The objectives of this study wera 1) to determing the proportion of peopla living with HNVAAIDS (PUNHA) at risk of deweloping
malnufrition, 2) to detarmine the prevalance of malnutrition (BMI < 185 kg/m?, and 3) to describa the distary intake and othar nutrition
parametars of PLWHA with membership in support groups.

Design: Dascriptive cross-sactional study.

Saotting: S support groups in Gaborons and naighbowring locations.

Subjects: Consanting, free-living HV-positive adults 20 to 50 years of age with membership in support groups for PLWHA

Owicome measuras: The subjects’ risk of devaloping malnuirition was established using a modified subjective global assassmant (SGA)
screaning tool. Subjects with an SGA score = 4 were dassified as being at high risk of dewaloping malmutrition.

Resubts: From 145 PLWHA screanad, 47.5% (n = 83 wers found to b at high risk of dewaloping malnutrition (SGA scora = 4) and 28.5%
{n = 41} wara malnowrishad (BMI < 185 kg/m?). In the sample with SGA scores = 4, 52.2% (0 = 35) prasemted with a BMI < 18.5 kg' m2.
Thasza two groups also raported mora unintentional weight loss, gastrointestinal symptoms, and other conditions commonly associated
with a high risk of developing malnutrition. PUWHA with meambership in support groups also had kbw educational attainment and high
unamploymeant ratas. A total of 47% of subjects with an SGA score = 4 neadad food assistance.

Gonclusions: Almost 50% of PLWHA with membarship in support groups for PLWHA are at risk of dewaloping mainutrition, while about 30%
have a BMI < 18.5kg/m?. Nutrition scresning can also halp to identify those PLWHA with a BMI = 18.5 kgs/m? who are still at high risk of
devaloping manutrition. Timely nutrition intarventions can tharefore be institutad in ordar to prewent deterioration in nutritional status.

Introduction

Opportunistic infections placa PLWHA at a high risk of dewaloping
malnutrition.” Mainutriion, defined as BMI < 185 kg'm21 is
aspecially likaly in settings whare poverty and poor access to care
prevail. Without prompt attention, malnutrition and opportunistic
infactions can worsen dissass progression and prognosis through
mechanismsthat include but ara not limitad to highar metabolic ratae,
malahsorption, impaired food imtake and metabolic aberrations.®*
Routine mufrition screening can facilitate prompt treatment and
digtary intarventions, which in turm can reduce the frequency and
duration of opportunistic infactions as wall as provant weight loss. &
Research obsarvations suggest that unintentional weight loss can
prograss awan when nuirition interventions are provided. Howewer,
nutrition imtervantions early in the disaasa coursa or before the
dovalopment of opportunistic infactions can prevant unimentional
waight loss successfully s Such timely nutrition inventions can
only be feasble if free-living PLWHA are routinely screenad for
malnutrition. Unfortunataly, this important care component is not
readily available to all PLWHA.
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Routine nutrition scresning in PLWHA is particularly impaortant in
Botswana becausae of the large number of PLWHA in this country. In
Botewana, the national HIV prevalence for parsons 18 months and
older in 2004 was sstimated at 17.1%" with prewalance ratas as
high as 33%, 40.2% and 35.99: for adults batween 25 and 29, 30
and 34, and 35 and 39 yaars respectively.” Botewana is clearly one
of several sub-Saharan African counfrias with high proportions of
PLWHA. Thara i strong gowermmant commitmant to the treatmant,
care and support of PLWHA, as ewidenced in part by gowermmant
provision of antiretrowiral drugs and food baskets to qualifying
clients. Howewer, aven with thesa measuras in place, there are gaps
that nead to be addrassad. In particular, thare is lithe information on
the nuiritional status of PLWHA, despite the critical role of nutrition
in dissass prograssion.

Tha prevalence of malnutrition in PLWHA in Botswana is unknown.
Routing mutrition screaning is not readily accassible to PLWHA dus
to the shortage of dieticians in government dinics, primary hospitals
and infactious diseasa centres. Healthy eating guides for PLWHA and
nutrition and HWAIDS guidalinas for providars caring for PLWHA
hawa besn dewaloped to address some of thesa challengas; their



utilissation and impact, however, ramain unknown.® To soma extant
the ufilisation of thesa aids can be facilitated by the awarenass of
PLWHA of their nutrition risk. This requires access o distary and
nutrition screening tools, particularly those tools with indicators that
can ba aasily undarstood and wsed by most people, including PLWHA
themsalves. Among such indicators, unintantional weight lss is a
strony predictor of dissasa progression and mortality in PLWHA®
Tha frequency and overt natura of unintentional weight loss in HIV-
positive adults lend it amanabla for use in nuirition scraening tools
and as the focus of preventive nutrition aducation and intarventions.
Tha importancs of routinely screaning PLWHA with tools with such
indicators cannot be overamphasised.

To examine saome of thase gaps, data wera collactad from free-living
HIV-positive adults who are members of support gmups of PLIVHA
The objectives of this study wera to determina the proportion of
PLWHA at risk of devaloping malnutrition as well a5 the prevalance
of malnutrition (BMI < 185 kg/m) and to dascriba the dietary intake
and other nutrition parameters.

Methods

A cross-sactional descriptive study of HIV-positive adults with
membership in support groups of PLWHA was camried out between
June and Decembar 2006, Of the 16 support groups in the Jung
2006 list of support groups registered with tha Botswana Natwark
of People Living with HMW/AIDS in Gaboroms and neighbouring
villages, six were contacted, Only one support group per Gaborona
or villaga locality was salectad. OF the consanting support groups,
all conganting adults were snmiled. A total of 145 adults aged 18 to
50 years wera enralled from the six suppart groups. To be aligible
for inclusion, participants were to be frae-living (not hospitalised or
bad-riddenj, able to attend support group meetings and agree to
nutrition screaning. Further, if found to ba at high risk of devaloping
malnutrition, participants were to agres to undergo thomugh
nutrition assessment that induded assassment of dietary imtake
using the 24-hour distary recall methodology, measurements of
triceps skinfolds (TSFs) and mid-upper-arm circumferance (MIAC)
and to provide blood samples for serum albumin analysis. Once
snrolied, subjacts’ nutrition screening and demographic information
werg obtained on site and if necassary, arangamants were made for
thair transportation to the medical laboratory for collaction of blood
samples within a waek of enrolment. Tha usual meeting sites of the
individual support gmups were identifisd as suitable locations for
this study, bacause members oparated on the principle of shared
confidantiality and as such, isuas of possible stigmatisation wars
greatly minimisad. Study instruments were pilot tested on 10
PLWHA. The data ware collected by two trained resaarch assistants.
The ressarch assistants participated in the pilot tasting of the
instruments and in the actual data collactad under the supervision of
a ragisterad health professional.

Tha subjects’ body waights were maasurad to the nearest 01 kg
using Seca Scales (Seca Scale Model 7501019008, Vogel and Halke,
Garmany). They wers wearing one layer of light outdoor clothing and
had to remove their shoss. Height measurements wera taken by a
stadiometer procurad from Scale 2000 {Attached height stick, madal
PSWHA, procured from Scale 2000, Box 7456, Aochdal Park, 4034
Durban). Maasuramants ware read to tha nearest 0.1 cm. Skinfold

measuramants wers takan using the Harpenden Stainless Steal
calipars. Subjects' skinfold measurements ware an average of hree
measuramants, each read to the nearest 0.2 mm.

A modified and scored SGA tool was usad to screen the subjects
{@vailable as an addendum at www.sajcn.co.za). Questions in the
tool scrasned subjects for any changes in distary intake and body
waight in the past six months, history of gastrointestinal ilinessas,
signs and symptoms of malnutrition, reported history of freatmant
for tuberculosis (TB) (prophylactic or active) and histary of HIV or
treatment for HV. Subjects ware considerad to be at low risk of
devaloping malnutrition if they had a score of 010 3 from at least three
diftarant categoriss and to be at high risk of developing malnuirition
if thay had an 3GA score = 4. The researcher decided on a low-
rigk cut-off point of 3 because it was less than half the maximum
possibla scora (&) of the categories in the screaning tool. This baing
the firgt study using the modified SGA tool in this population, thare
was no prior work that could imform the qualification of the risk of
devaloping malnutrition as low, moderata or high-risk. Data collected
by the screening tool were salf-reportad.

To accommodate adults with low numaracy skills, the SGA tool was
simplified by modifying the waight loss and dietary intake criteria.
Any unimtantional weight loss, rather than a specific value of 10%,
and any changa in dietary intake (inchiding changas in appetits,
difficulty eating some foods or awidanca of some foods) were
defined as high-risk. Furthermars, physical examinations such as
screaning for loss of subcutaneous fat, musde wasting, cedema and
ascities that required expertisa that may not be available in some
settings wara excluded. Data captured with the SGA fool and the
socibaconomic questionnaire wers analysed using SPSS 140,
while the FoodFinder™ was wsad to analyse distary data.

Following the data collaction, subjects wers halpad by the ressanch
assitants to understand their SGA score and risk of devaloping
malnutrition. Subjects with an SGA score =4 wera saen by a health
professional and given distary counselling to addrass areas of
concam as revealed by the screening tool. Subjects wers further
gncouraged to shara the findings of the SGA screening tool with their
health providar at their naxd clinichospital visit.

Resulis

Subject characteristics: Data were available for 145 subjects from
tha & support groups. The maan age of participants was 33.2 + 6.7
years. Most participants (23.4%; n = 121) ware woman. The nutrition
and demographic characteristics of subjects are ilustrated in
Fgura 1. Asillustrated, 81.4% |n =128) of subjects ware unemployed
and 67.2% {n = 94) had less than seven years of formal education.
Whila mora than one-guarter (28.5%; n = 41) of subjects had a
BMI < 18.5 kg/m?, 47 5% (n = 67) had an SGA score = 4 and ware
therafora dassified as being at risk of devaloping malnutrition.

Among subjects with an 3GA score = 4, 47.0% fn = H) ware
beneficiarios of food baskets (social services) while 15.7 % (n = 8
had low albumin levels.

The screaning results revealad that 545% fn = 77) (Fgure 2 of
all subjacts reported axperiencing unintantional weight lss of any
degrea, while 42.2% (n = 59) raported a history of gastmintastinal
symptoms. Episodes of diarrhosa and vomiting were reportad by



Figure 1: Socie-demographic and health charactenstics of subjects
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Figure 2: Reparted history of health and distary concems
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23.4% {n = 33) and 18.8% {n = 26) of subjects raspactively. Thesa
symptoms (Table I} were reporbed more frequently by subjects with
an 5GA scora = 4, Similarly, unintentional weight loss was reported
by 74.6% (n = 50) of subjpcts with SGA soores = 4 compared to
365 % (n = Z7) of those with a score < 3. Similar differences

Tabli I: Nutritien-related characteristics of participants with different 5G4

| e
of subjects | subjects with | subjects with
(m]) 5GA0-3 SG6A =4
History of gastroimbeetinal

p <0007} 42.2(50) 25T(16) 5. 7400
Diarrhosa 23403 23007 25.7 (18
Vomitirg 18.8 (26) 27 35.7 (24)
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= 0007
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Crenga in food type or quantity?
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Badly Mass: Index pF = 77.00;

di=2; p < 0:007)

<18.5 208.6 (400 BB(E 52.2 38
1RE-24.0 B14(73 B30 (46) 8.8 26

betwaen subjects with high or low scores on the 5GA screaning ool
wairg obsarved with ragard to the history of gastrointastinal illnessas,
changes in food type or quantity and other distary modifications.

As summarisad in Table |, 52.2% (35) of subjpcts with an SGA
soora = 4 had @ BMI < 185 kgim? compared to only 6.8% (n =5) of
subjects with an 5GA soore < 3. The prevalenca of BMI < 18.5 ky/
m* was at laast seven times highar in PUWHA with SGA scores = 4
compared to those with SGA soores < 3. Mone subjects with an 56A
score = 4 raported changas in tha typa and quantity of food they had
gaten andfor other distary modifications than subjects with an 5GA
score = 3.

The relationship betwean BMI and factors assodiated with nutritional
status is displayed in Table lla. As summarisad, the data shows a
higher frequency of unintentional weight loss, changes in distary
intaka and gastrointastinal symptoms in subjects with a BMI < 18.5
compared to thosa with a normal BMLL In addition and as illustrated
in Table llb, BMI was significantly negatively associated with 5GA
soores r = 0.31; p < (L) but significantly positively associated
with MUAC (r = 0.70; p < .00} and TSF ir = 0.61; p < 0.00H)
{TSFresults are not displayed as they provided the same information
asthat of the MUAC. | Therefors, the lower TSE, MUAC and BMI results
in subjects with 2 modified SGA score = 4 suggest the possibility of
protain ensrgy malnutrition in this group.

Takde Na: Decurrence of risk factors by su hja::t BMI
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Tabile Nb: Comparizon of mean 5GA score, mid-upper am circumference
anid garum albumin by BN
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24-hour dietary recall obsarvations: 24-hour dietary intake data
warg collected from 75 participants with SGA scores = 4. The
distribution of total snergy imtakes of subjects was axamined in a
scatter plot, and all thesa that deviated from the rest of the subjects
ware dassified as outliers and excluded from the analysis. This keft
dietary recalls from 51 subjects available for analysis. In astablishing
reasons for the divergence of the estimated enargy intakes of
participants identifiad as outliers, it became apparent that most had
missad at laast one meal. The possibility that tha energy intake of



subjects classified as outliers was reflactive of thair typical day's
intaka could ba sean as a limitation of the study, but as it nonathalkess
substantially deviated from other subjects’ imtake, it was eccluded
from this analysis. Thesa cases will be studied separataly, as thay
could be suggestive of the existance of a distinct sub-population of
PLWHA.

The estimated enargy and macronutrient intake for thess subjects
arg displayed in Table Wl The mean estimated energy intaka of
subjects was 7 300 kJ; (7 000 kJ for man and 7 300 k.J for woman],
{n average the astimated intaks was abowt 75% of tha madian
energy requiramant set for haatthy adults 18 years and oldar'®
No significant difforencas wers observed betwsen anargy and
macronutrient intaka batweasn man and womean.

Tha mean protein intake was estimatad at 53 g (48 g for men and
53.8 g for women). At the observed enargy level the proportion of
energy from protein (12%) and fat (16%) for women fall within the
acceptable macronutrient distribution range (AMDR) for healthy
adults {10-35% for protein and < 30% for lipids). For men, the
actual protein intake was lower than recommended. The proportion
of enargy from carbohydrates of 66% was on the higher and of
tha AMDR."™ The average amount of carbohydrates consumad was
284 + 117 g. The obsarved amount of fibra intake of 20 g/day was
lowrer than recommendad. The amount was unexpectadly low given
the obsarved intake of carbohydrates.

Tahble llli: Mean energy and macronutrients intakes esfimated from 24-hour
dietary racalls

[ Macronutrients | n | Mean (st dev) | % AER1/AMDR {std dev) |
Enargy (k)

1 7 288(2 855) 75(31)
Pratein i) 1 53 29 124
Arimal prowinfg) 43 18(18)
Fat Ig) 1 30 (20 1615)
Rbe ) 52 0 {14

1 The sxiimerte energy el mes: compened it a5 capriahl o anangy reguinnant b aduk.

Discussion

The purposa of this study was to determing tha proportion of PLWHA
atrisk of developing malnutrition, to detarmingthe prevalencs of BMI
= 145 kg/m? and to describe the dietary intake and other nutrition
paramatars of PLWHA with mambarshipin support groups for PLVHA
The study found that about 30% of adults in this population had a
BMI < 18.5 kg/m? and could ba classified 25 malnourished. in adults
identified as baing at high risk of developing malnutrition throwgh the
modified 3GA screening tool, the fraquency of subjects with 2 BMI
< 1845 kg/m? was even higher (52%). Consistant with observations
from other studies, unintantional waight loss and gastroimtestinal
illngs=as, especialy diamhoeal illnessss and womiting, plagued
significant proportions of adults in this populstion™® and ara likaly to
have contributad to the BMI values observed in this study. indicative
of tha extant of malnutrition and ako possibly the disaasa stags,
sorum albumin levals wers also decreased in 15.7% of those
classified as being at high risk of deweloping malnutrition by the
screening tol® Low abumin levels, as is the casa with significant
unimbantional weight loss, is a nutrition indicator that also reflacts
disaase stage and prognosis in HNVAIDS." Thase chservations
suggest the possibility of protein energy malnutrition in a large
proportion of subjects in this sample.

With the exception of anthmopometric assessments, nutrition
screening in this study ralied largely on seff-reported information
and symptoms (g.9. reported unintertional weight lmss and
gastmimtastinal symptoms). These saf-raports pmowed to be
reliable. The modified SGA scores were significantly associated
with both BMI < 18.5 kp/m? and albumin levels, which are more
objective indicators. Nonethaless, the modified SGA tool tended to
overestimate the propartion of subjects classified as baing at high
rigk of dewaloping mainutrition. Subsequant work should focus on
improwing the specificity of the fool by improving descriptors wsed
in the screening quastions, whils at the sama time praserving the
tool's ease of comprahansion by clients and sase of use by most
providars.

Consistent with the pravalence of BMI < 18.5 ky/m!, subjacts’
diets were generally inadequata in energy and pradominately
starchy. The average energy intakes of adults with an SGA score =
4 was estimated at 7 300 kl'day, constituting only 75% of distary
referance values for anargy for heatthy active adults.™ The obsanved
anergy imtakas are gossly inadequate for peopla living with HY
AlDS whose energy requirements are typically adjustad upward of
valuas for healty adults by at least 10 to 30% to meet the anergy
demand for increased metabolic rate, malabsorption and metabolic
abarrations obsarved in HN-positive adults at differemt disoass
states.™ A the vary minimum, tha average snengy intaka of adults in
this population should fall within an accaptabla range of the energy
pstimate for moderataly active asymptomatic HN-positive adults.™
At 12% tha maan proportion of enangy from proteins seamad to have
been within the AMDR of 10 to 35% of energy.™ However, given that
anergy intakas were low, the actual amount of proteins (grams of
protein) estimated from the 24 -hour distary recalls was lowear than
recommendad (53 g varsus 56 g) for men but within the acceptable
range for women. Food imtake also sesms to have been & challenge.
This is suggested by the high proportions of subjects who reported
changes in the amount and types of food they eat compared to what
they used to eat before saroconversion.

Food insacurity was not assessed directly in this study, but i the
proportions of adults in need of and on food assistance programmas
are wsed as pmoxy-indicator for food insacurity, given the frugal
procadures for identifying programme recipients in Botswana, '
food insacurity was a likely problem in this population. K is
governmant palicy that recipients of the food baskets undargo
rigorous assassmant by social workers. This entails home wisits
to astablish that clisnts kave no raliabla income, limited financil
resarvas or no significant assststo qualify for assistanca, s Tharefore,
tha fact that 47% of subjects in tha group at high risk of developing
malnutrition {SGA score = 4) qualified for food assistance suggests
that the extant of food poverty in this population group could be high.
For some, food povarty might hawe bean transient bacause illnessas
in PLWHA ara known to interrupt gainful amploymant, ' whila athars
may have been food-insecurs even before sarmcomearsion. Both of
the=s situations need to ba addressad, bacausa poverty is ona of the
factors in the causal pattways of the spread of the HIV in Africa™
and it also nagatively impacts survival. While subjects’ anrolmant
for food assistance could be indicative of food povarty, thars is a
naed fior furthar studies with indicators that assass food insscurity as
part of nutrition and distary screaning to furthar refina the scraening
tool and guida the formulation of comprahensive imberventions for



PLWHA. Thero is aleo a need to study a subsat of PLWHA whose
digtary energy intaka was found to be substantially differont from
thi rest of the sample to warrant their classification as outlisrs. Most
of thesa subjects had missed at laast one meal and are concaivably
in a worse situation than other PLWHA. For such a sub-population
group, distary observation raportad in this study will most likaly ba
an oversstimate,

Tha high proportion of adults with a low lovel of educational
attainment in support groups of PLWHA was unexpected, as the
expectation would be that educational attainment for mambars
would be reflective of national awerages. These findings appeaar
consistent with other researchers’ observations,'™? which show
that educational attainmant is negatively associated with HIV
infaction. Tha low level of education attainment, together with the
high proportion of unemployment in this population, could alkso
be indicative of powarty. There is a nesd for gudies that axaming
employmant issuas for PLWHA in support groups. it & undear
whethar tha high unemploymant rate in this group significanty
positively influencad support group attendance, or whether othar
factors had greater influence on the attendance of support groups.

Conclusions and recommendations

Tha high proportionof frea-living HIV-positive adults with malnutrition
in thiz populstion i of concam. While it is understood that HIV
infaction and associated gastmintestinal symptoms play a role in
pracipitating malwirition in this population, the dists of PLWHA in
Botswana are also inadequats in anargy and protain comparad to
recommendations for haathy people Tha disparity betwasn anengy
intaka and recommendations bacoma even more pronounced if the
intakas of PLWHA are compared to standards adjusted for their health
status. Givan thesa obsarvations, there is a need to routingly screen
PLWHA for the risk of dewaloping malnutrition to facilitate early
detaction and intervention. Screening tools, such as the SGA, with
simple indicators such as unintentional weight less, can sufficiently
identify paople in need of further assistance.

This study also raises questions for further exploration such as 1)
the impact of food assigtance programmes on the nutritional and
health indicators of PLWHA; 2) the comparison of the nutritional
status of membars and non-mambers of support groups for PLVHA;
3) tha impact of routing nuirition screening and irtarvantion on the
nutritional and health status of PLWHA in cemtres providing care and
support; and 4) validation of the SGA tool for PLWHA.

Whila this study highlights nutrition concems in PLWHA, the findings
should be interpreted carefully. Frstly, the study wsed 24-hour
digtary recall methodology, which is routinely ussd in surveys
becausa of its low raspondant burden and lack of restrictions on tha
numeracy and literacy rate of respondamts, but is known to ba less

roliable compared to food records. Secondly, the reported dietary
observations may overestimate the dietary intaka of PLWHA who

mutinaly skip meals for waried reasons, including poor health and
daprassad appetite.
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Addendum: Modified Subjective Global Assesment (SGA) tool

What is your malnutrition risk score?

Nutrition scresning checklist basad on the subjective global
assassmant critaria

1. History of any unimontional weight loss in past six
miomths
Mo=0
Yeg =1

2 Describe your diet
Zame as befora =0
Soma change in amounttypa of food aaten =1*
Other changes {explain) =1*

3. History of changes in appetite?
Mo =10
Yee=1___{reduced appetitz)

4. History of gastrointestinal symptoms in the past six
monihs?
Mo=10
Vomiting =1
Diarrhioaa =1

B. History of changae in functional capacity in the past six
months?
Mo Change/dysfunction = 0
Raduction in normal activity =1

6. Basic
BMI =20 - 26 kp/m? = 0
EMI = 18.5 ky'm? famalas =1
BEMI < 20,0 kg/m? males =1

7. Disoases with marked influonce on nutritional neads?
HV =1
Cancer =1
TB=1
Other =1*
None =0

8. Ay visible signs of malnutrition?
None =0
Pale =1, fing hair textura = 1
musde wasting =1, oedama =1
angular stomatitis = 1, glossitis =1
other (specify) = 1*

*  Awarded a scora of 1 only if the described factors are likely
to increase tha risk of devaloping malnutrition.

Malnutrition risk score: Add all points comrespanding
to items 1 to B above. Each catagory can score a
maximum poirt of 1.

03 low rigk of developing malnutrition

48 At risk for devaloping malnutrition




