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ABSTRACT

Background: Early identification of nutritional risks in People Living With HIV/AIDS (PLWHA) in low-income settings
depends onan awareness of the available and reliable tools.

Objectives.The study was designed to compare the nutritional status evaluation of PLWHA using the Malnutrition
Universal Screening Tool (MUST) and Subjective Global Assessment (SGA) tool, and to also determine the cut-offvalues of
MUST and SGA that corresponds to underweight with BMI (<* 8.5kg/m3 as the gold standard.

Methodology: The study reviewed records of HIV seropositive patients between May and October 2008 at the
antiretroviral clinic, University College Hospital, Ibadan, Nigeria. Clinical symptoms and anthropometric data of 120
PLWHA were extractedfrom the hospital recordsfor nutritional evaluation by the BMI, MUST, and SGA tools. Descriptive
and inferential statistics were employed in data analysis. Cut-offvaluesfor MUST and SGA tools in identifying underweight
(BMI<* 8.5) were determined using Receiver Operation Curve (ROC) analysis.Level ofsignificance was placed atp<0.05.
Results: Prevalence of underweight was 5.8%(BMI), 75.8% were at high risk of malnutrition (MUST score >2) while 42.3%
had suspected and severe malnutrition (SGA B&C) respectively. There is a significant difference between MUST and SGA
risk of malnutrition x2=* 7.33", p= 0.000. ROC curve for MUST was more accurate in identifying underweight compared
with SGA (AUC=0.900, C.I=0.778to * .0* 2, p=0.000 vsAUC=0.700, C.I=0.476 t0 0.934, p=0.070). At a MUSTscore 0f3.4 and
SGA of 6.0, about * 0% and 30% of the underweight respondents were not identified.

Conclusion: With the use of MUST and SGA tools, more PLWHA were at risk of malnutrition. Thus, combined use of MUST
and SGA gives abetter assessment than BMI.
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INTRODUCTION observed in the developing countries where

Individuals infected with the human immuno-
deficiency virus (HIV) may be at nutritional risk at any
point in their illness [1]. Severe malnutrition and weight
loss, particularly loss of lean tissue, and delayed weight
gain can further worsen morbidity and mortality[2].
The incidence of malnutrition amongst HIV seropositive
patients has reduced in the Western world, on account
of the use of highly active antiretroviral therapy
(HAART)[1]. This trend is different from the picture
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inadequate nutrient intake still contributes
tremendously to weight loss in PLWHA[3].

The prevalence of malnutrition amongst PLWHA in
developing settings of the world ranged from about
10.0% to about 77.0%, depending on the screening
method and tools used in the assessment[4-8].With the
use of body mass index (BMI<18.5kg/m32, between
3.7% and 48.0% of PLWHA were reported to
bemalnourished from Cuba, Ethiopia, China, Brazil and
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Nigeria [9-13].The use of quick assessment tools in
previous studies, reported malnutrition in PLWHA as
ranging from 20% to 58.0%(SGA B&C) and 77%
(MUST)[10,14].

Despite the use of highly active antiretroviral therapy,
the issue of low BMI <18.5, persistent weight loss and
wasting remains a concern. It has been documented
that PLWHA may still be losing weight and become
wasted after starting HAART, and this is generally
regarded as a pointer to failure of treatment, non-
adherence or drug resistance, and not often seen as a
consequence of malnutrition in PLWHA[15].A low BMI
at initiation or after commencement of HAART is a
strong predictor of morbidity and mortality in both
developing and developing countries, and a useful
indicator of nutritional state [3,12,16]. It is evident that
malnutrition and its problems in HIV/AIDS patients are
complex and interwoven; no single recipe currently
exists as solution either. The changes in the HIV positive
patients' nutritional status thus need prompt
recognition and to integrate appropriate nutritional
care in comprehensive continuum of HIV care [10,11].
Unfortunately, most health care facilities in Sub-
Saharan Africa involved in care of PLWHA, do not have a
formal nutrition status screening protocol, resulting in
more than half of the patients at risk of malnutrition in
various settings not known and/or referred for
intervention or treatment. Most facilities just monitor
the weight and use weight changes in PLWHA as a proxy
of nutritional status. Generally, the lack of a widely
accepted malnutrition-screening tool and a consensus
on definition of malnutrition is a factor that hinders
both effective recognition and treatment[17,18].
Nevertheless, underweight individuals will continue to
represent a significant proportion of patients who
present for HIV care in Sub-Saharan Africa.The
identification and correction of nutritional deficiencies
in Sub-Saharan Africa is limited by inadequate
diagnostic modalities and also the current focus on
biochemical parameters (such as CD4 count) for
evaluating treatment outcome are expensive, and
competes for the inadequate health-care resources.
Therefore, further studies on improved methods are
needed to distinguish malnutrition with HIV-associated
wasting (characterized by preferential skeletal muscle
depletion and attendant decreased phosphate stores)
from chronic insufficient food intake[3].

The Malnutrition Universal Screening Tool, (MUST)
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is one of the recommended tools by the European
Society for Clinical Nutrition and Metabolism, for
screening nutritional status in everyonethat comes

in contact with healthcare services[18]. The
Subjective Global Assessment (SGA) was first
described in 1982 as a formalization of the process
used by skilled clinicians to diagnosis protein-energy
malnutrition[19]. These two tools are well
researched in some cancers and chronic renal
diseases but not quite well and only recently in
PLWHA[20-23,10,9].Classical nutritional screening
and assessment is not available/accessible in
majority of clinical setting of Africa, complicated
with the fact that nearly all nutritional parameters
lack sensitivity and specificity; therefore, methods

of identifying malnourished patients are not entirely
satisfactory [24].The same picture is true in the
contest of HIV positive patients. Previous studies on
such asssessment tools like the MUST and SGA
reported high sensitivity of MUST and low sensitivity
ofthe modified form of the SGA(patient generated
SGA) at identifying underweight [25,26,23].SGA has
been reported to a have low sensitivitybut better
specificity[20] because ideally the SGA is more of an
assessment tool rather than pure screening tool
compared with the MUST which is ascreening tool.
Current consensus on definition of malnutrition, is a
BMI<18.5kg/m2and unintentional weight loss (>10% at
anytime or >5% over last 3 months) [18].It is also
emphasised that the use of BMI alone is not
encouraged as it underestimates malnutrition,
therefore should not be used on its own as a nutrition
screening tool [10]. There is therefore a need to
determine cut-off values of validated short nutritional
screening and assessment tools (like MUST and SGA)
that will correspond to the generally accepted norm for
identifying malnutrition. Although, BMI<18.5 kg/m2
cutoff value have been associated with increased
mortality in PLWHA [12],it does not differentiate HIV-
associated wasting from chronic insufficient food intake
which are both seen in HIV/AIDS patients [27]. The
current study thus evaluated nutritional status in a
cohort of people living with HIVAIDS, using two quick
tools; the MUST and SGA. Italso determined the cut-off
values of MUST and SGA that corresponds to
underweight with BMI (<18.5kg/m32 as the gold
standard.
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METHODOLOGY

Subjects and Methods:The study was a retrospective
review of clinic records of 120 PLWHA, who were
regular attendees of the AIDS PREVENTION INITIATIVE
IN NIGERIA (APIN)-Plus Clinic, University College
Hospital, Ibadan, Nigeria.Participants included patients
with confirmed HIV seropositive status (by Western
blot) 2) aged 18 years and abovehaving complete clinic
records suitable for MUST and SGA evaluation. The
PLWHA that were severely ill and needing admissions
were excluded from the study. Ethical approvals for the
study were obtained from the Principal Investigator of
the APIN-Plus antiretroviral clinic, University College
Hospital, Ibadan, and the Joint University of Ibadan (U.1)
/University College Hospital (UCH) Ethical Board,
Ibadan, Nigeria, approved the original study.[28]
Evaluation of Nutritional Status:

With the use of a symptom checklist, the records of
history and physical examination findings by physicians
during routine regular patients' visits to the clinic were
extracted. Relevant information appropriate for
nutritional status evaluation tools included weight,
height, weight records over a 6 months period,
gastrointestinal symptoms; (anorexia, nausea,
vomiting, diarrhoea), duration of loss of appetite, and
functionality assessment (degree of ambulation). The
nutritional status evaluation was done with the
Malnutrition Universal Screening Tool (MUST) and the
Revised Subjective Global Assessment (SGA) [29-
32].Body mass index (BMI) was calculated from weight
(kg)/ height (m2. Body fat percentage was calculated
using the body fat formulae: Body Fat (BF) percentage =
1.20 *BMI +0.23 *age - 10.8 *sex - 5.4[24].

MUST examines three independent measures; weight,
unintentional weight loss and presence of acute
disease. Unintentional weight loss can subjectively be
assessed from history of clothing or wrist watches
getting loose for patients and reduced food intake.
Presence of acute disease can be assessed by history of
nutritional intake or likelihood of no intake for more
than five days. Each parameter is scored 0, 1, or 2. MUST
score was calculated according to BAPEN
recommendation[29]. Patients were classified as low-
risk (score=0), moderate-risk (score=1) and high-risk
(score >2)

The SGA is a questionnaire covering patient's history
(weight loss, change in food intake, gastrointestinal
symptoms, functional capacity and underlying disease)
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and physical examination (muscle wasting,
subcutaneous fat loss, edema, ascites) and clinician's
subjective assessment of patient's overall status.
Patients were classified as follows; SGA-A =well
nourished, SGA-B= moderately malnourished and SGA-
C=severely malnourished. The classification is also
based on some inclusion criteria: SGA-A: No weight
loss in last six months, no muscle wasting or
subcutaneous fat loss + improvement in appetite. SGA-
B: 5-10% weight loss in last six months, mild
subcutaneous fat/muscle loss (prominent ribcage,
muscle palpation), definite reduction in dietary intake
(solids but reduced quantity, semi-solids).SGA-C: >10%
weight loss or on-going, severe loss of subcutaneous
fat, severe muscle wasting, severe reduction in dietary
intake (intravenous fluids or nasogastric tube feeding).
Some modifications made to the SGA tool include the
duration of weight change and food intake since last
visit (4 weeks interval was used, because, the clinic
routinely review PLWHA medical records and measure
patients' weightsmonthly, during the medication pick
up visits). SGA score was calculated using features
from the history and physical examination according
to Detsky and colleagues [19, ,[31-34].To generate
scores, each variable options was also ascribed points
such that A= 1, B=2, C=3. For example, as regards
weight changes in last 6 months;< 5% was ascribed 1
point, 5-10% was ascribed 2 points and> 10%was
ascribed 3 points.For each component of the SGA,
numerical values are awarded depending on the
impact on nutritional status. Only SGA components
with complete information common to all
respondents were used to compute the overall SGA
score. Percentage weight change in last six months
was calculated from records of weight over six months
period.
established by clinical guidelines were used (<18.5

For the BMI classification, cut-off points

kg/m2represents underweight, >18.5-24.9 kg/m2 as
normal, 25-29.9kg/m2 as overweight and,>30.0
kg/m2as obese)[35].

Statistical Analysis

Data analysis was done with Statistical Package for
Social Sciences (SPSS) version 16.0, and Microsoft Excel
for data analysis. Data collected was coded, entered,
and cleanedaccording to established procedure.
Categorical variables were reported as frequencies and
percentages. The continuous variables were reported
as mean (tstandard deviation). Chi-square test was

Vol. 36 No. 1  March 2015



108

used to compare differences between categorical
variables and MUST or SGA categories. K statistics was
done to determine agreement between the tools and
Shrout's classification was used to interpret the kvalues

as follows: 0-0.1, virtually none; 0.11-0.4, slight; 0.41-
0.6, fair; 0.61-0.8, moderate; and 0.81-1.0, substantial
[37]. ROC curves were used to measure the diagnostic
accuracy of the MUST and SGA. Plots of sensitivity,

Table 1: Age, sex distribution, duration of HIV diagnosis and HAART status of HIV seropositive patients

Variable (N=120) Frequency(n) Percentage (%)

Sex Distribution
Male

Female

Age group( years)
20-29

30-39

40-49

50 and above
Mean Age (years): 38.0£9.0
Duration ofDiagnosis (years)
<1

1-2

>2

HAART status

Not on HAART

On HAART

WHO Clinical stage
Stage |

Stage Il

Stage il

Stage IV

CD4 (cell/mm3
<200

200-350

>350

46 38.3
74 61.7
19 15.8
52 43.3
35 29.2
14 11.7
31 2538
55 45.8
34 28.3
18 150
102 85.0
24 20.0
22 18.3
53 442
21 17.5
19 15.8
34 28.3
67 55.8
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specificity, and positive predictive value from the ROC
curve was used to determine the best cut-off points for
MUST and SGA tools separately. The derived cut-off
points for each toolwas used against BMI<18.5 as the
gold standard to identify underweight. With a2 by 2
table, the sensitivity, specificity and positive predictive
value of MUST and SGA at identifying underweight
were calculated. Level of significancewas set at p<0.05.
Ethical Consideration:

The study was approved by the joint University of
Ibadan/University College Hospital (UI/UCH) Ethical
Review Board

RESULTS

The study evaluated nutritional status in 120 PLWHA
(46 Males, 74 Females) who had complete clinic records
for computation of the MUST, SGA, and BMI. The mean
age of the respondents was 38.0 + 9.0 years.Majority
(43%) were aged 30-39 years, only 11.7% were aged 50
years and above. x Almost half (45.8%) of the
respondents had been aware of their HIV status for 1-2
years. Majority (85%) were on HAART, mainly first-line
therapy. Majority (44.2%) were in WHO clinical stage Il
only 17.5% were in stage IV. More than half (55.8%) had
CD4 count above 350 cells/mm3 28.3% had between
200 and 349 cells/fmm3and only 15.8% had CD4 counts
less than 200 cells/mm3Table 1].
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Table 2 shows the mean weight,height and BMI of HIV
seropositive patients which were 63.7 + 1.1 kg, 1.6 +0.1
m, and 24.2 +3.8 kg/m2respectively. The CD4 count,
percentage body fat; MUST and SGA scores had a mean
of 376.9+ 194.1 cells/ymm326.6+ 7.2%, 2.7 + 1.4 and
6.2+ 3.8 respectively.

From Fig.1, the nutritional status evaluation by BMI
reported 5.8% as underweight, 53.3% as normal, 34.2%
as overweight and 6.7% as obese. With regards to MUST
classification, above 75.8% were at high risk of
malnutrition(MUST score >2),24.2% at lowrisk of
malnutiriton (MUST score=1) and none was at no risk of
malnutrition. There was a significant difference in
respondents classification by MUST and by the BMI,
Fisher=8.788, p=0.032.

Using the SGA classification, about 12.5% had severe
malnutrition (SGA-C), 31.0% had suspected or
moderate malnutrition (SGA-B), and while more than
half (56.7%) were not malnourished (SGA-A). There was
a significant difference among these classes based on
their BMI, Fisher =10.122, p=0.012

Table 3. There was a significant difference between the
MUST and SGA classification of the nutritional status of
the HIV positive patients, x2=17.331, p=0 .000. Also,
there was a fair statistically significant difference in
agreement between MUST and SGA tool (kappa =0.293,
95% C.I-1.079 to 1.665, p<0.001.

Table 2: Anthropometric characteristics, SGA, MUST scores of the HIV seropositive patients

Variable Mean
Mean Age (years) 38.0
Weight( kg) 63.7
Height (m) 16
BMI (kg/m2) 24.2
CD4count( cell/mm3) 376.9
Body Fat (%) 26.6
MUST score 2.7
SGA score 6.2

SD Min Max
9.0 20.0 67.0
11 36.0 106.0
0.1 15 19

3.8 14.2 34.6

194.1 34.0 1136.0

7.2 130 445
14 10 7.0

3.8 2.0 16.0

BMI: body mass index, CD4: helper T cells, %BF: percentage bodyfat, SGA: subjective global assessment, MUST:

malnutrition universal screening tool.
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Figure 1: Nutritional Status Evaluation by BMI, MUST and SGA

Table 3: Relationship between Nutritional status evaluation with MUSTand SGA

MUST MUST High
Medium risk risk
n(%) n(%)
SGA A 26(21.7) 42(35.0)
SGA B 3(2.5) 34(28.3)
SGA C 0(0.0) 15(12.5)

Kappa statistics =0.293, 95% C.| =-1.079 to 1.372, p=0.000

Fig. 2 shows the receiver operating characteristics
(ROC) curve, the area under the curve (AUC) for MUST
has better diagnostic accuracy compared to SGA, AUC
0.90; 95% C.I .78 to 1.01, p=0.00 compared to AUC 0.70;
95% C.10.47 t0 0.93, p=0.70.

From fig. 3, MUST scores of 3.4 best predicts area under
the curve of ROC (AUC = 0.90, 95% C.I=1.78 to 1.01,
p=0.00). This score identified only 28.6% respondents
that are underweight, i.e. sensitivity=28.6%. At this
cut-off, its specificity is 12.4%, positive predictive value

Nigerian Journal of Nutritional Sciences

TOTAL
n(%) X2 P
68(56.7) 17.331 0 .000
37(30.8)

15(12.5)

is 2.0%, negative predictive value is 73.7%, prevalence
of underweight is 5.8%, and efficiency is 13.3%.

Fig. 4 reveals that SGA score of 6.0 best predicts the
area under the curve of ROC (AUC=0.70 95% C.1=0.47 to
0.93, p=0.70) identified 28.6% of respondents that are
underweight, i.e. sensitivity=28.6%, specificity= 54.0%,
positive predictive value= 3.7%, negative predictive
value of 92.4%, prevalence of underweight =5.85 and
efficiency of SGA =52.5%.
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Fig 2: Receiver operating characteristic curves comparing accuracy of MUST and SGA as markers of underweight, N=120

ROC Curve

Source of the Curve

— overall MUST Score
SGA al
Reference Lne

Diagonal segments ere produced by ties.
AUC (MUST=0.90, 95% C.I=1.78 to 1.01, p=0.00 vs. SGA=0.70 95% C.I=0.47 to 0.93, p=0.70)

Fig. 3: Determination of Cut-off value for MUST score identifying underweight (BMI<18.5)
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Fig. 4: Determination of Cut-off value for SGA score identifying underweight (BMI<18.5)

DISCUSSION

This study was conducted to evaluate the nutritional
status of PLWHA using malnutrition universal screening
tool (MUST) and subjective global assessment (SGA)
tool.It also determined the cut-off values of MUST and
SGA that corresponds to underweight with
BMI(<18.5kg/m32 as the gold standard.

In the study, the prevalence of HIV-related malnutrition
(HIV patients with low body weight .i.e. underweight) in
the cohort of PLWHA was 5.8%, which was lower than
what some African studies reported [7,5,4,13,17], but
similar to a report from the West Indie's
population[38]. There was also co-existence of
overweight (34.2%), obesity (6.7%) and underweight
(5.8%) in the current study, thus providing more
evidence for double burden of malnutrition in Africa as
earlier reported[38],13]. More PLWHA were at risk of
malnutrition using MUST and actually identified as
malnourished by SGA, as similarly reported in China
[17]. Also from the current study, BMI was significantly

lower in those at higher risk of malnutrition (MUST
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score >2) or have moderate and severe malnutrition
(SGA B & C) similar to previous reports [17],[18]. Also,
there is a statistically significant difference between
MUST and SGA evaluation of the respondents and only
a fair agreement existed between the tools contrary to
previous report on MUST and SGA[36]. This therefore
emphasizes the need for combining nutritional
screening or assessment tools in routine nutrition
evaluation in PLWHA and other patients generally,thus,

aiding prompt and appropriate therapies.

However, similar to previous studies, both MUST and
SGA tools have low sensitivities, poor specificities, poor
positive predictive values, poor negative predictive
values compared to BMI in identifying underweight [7].
According to this study, the MUST tool have a better
diagnostic accuracy compared with the SGA in
identifying underweight because it has a significantly
higher AUC representation, similar to a previous
multicentre study in Spain, which detected nutritional
risk in hospitalised patients. [36]. Also, similar to
previous work on cut-off values, at a cut-off of 3.4
(MUST) and 6.0 (SGA), only about 10% of underweight
PLWHA were not identified by MUST and about 30.0%
were not identified by SGA[39].In the previous study,
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optimal cut -off of 3.5 was reported for MUST
inpatients with pulmonary tuberculosis in Japan.
Hence, itisvery important to put in mind the usefulness
of different nutritional screening and/or assessment
tools. Some are better as screening tools while some
combine screening and assessment which come into
consideration in diagnosis, planning, treatment and
prognosis [6]. The MUST is considered more of a
screening tool while, SGA is often used for both
screening and nutritional assessment.Thus, the
combination of different methods and tools in patient's
evaluation is the ultimate because the methods are
complementary. It is of note that majority of the
respondents were on HAART, were in advanced stages
of the disease and had CD4 count above 350 cell/mm3
despite this, majority were at risk of malnutrition, and
weight monitoring alone as currently practiced is
insufficient in determining the nutritional status.
Hence, more attentionneeds to be instituted for proper
and acceptable measures of nutrition evaluation in
these PLWHA because weight loss and BMI<18.5kg/m2
alone may underestimate malnutrition [17].

A strength of the study is making comparison of
evaluation of nutritional status by MUST and SGA tools
with objective measures of nutritional status,the
BMI<18.5 kg/m2 which recently has been approved as
definition of malnutrition[19].Most studies only
examined one nutritional assessment tool against
another, or against length of hospital stay or mortality
[5,[40],[36],18]. Also, the current study agrees with
previous studies that suggested that short screening
tools like MUST can be incorporated into electronic
medical records in busy clinics, thereby solving the
problem of manually calculating BMI and unintentional
weight loss[18,[41].Conclusion/Recommendation:
The MUST tool was moreaccurate and sensitive in
identifying underweight. The high proportion of
PLWHA at high risk of malnutrition (MUST score>2)
emphasizes the need to have clinical nutritionists or
dieticians on ground at clinics. In addition, there is need
to incorporate the MUST tool in the electronically
operated medical records for care of PLWHA. This will
aid proper implementation of local treatment policy,
improve and increase nutrient intake, monitor and
review care plan for PLWHA.

Clinical relevance: Combination of MUST scores of 3.4
and SGA scores of 6.0 can conveniently be interpreted
to indicate low BMI<18.5kg/m2 Prospective studies to
further confirm the clinical usefulness of MUST and SGA
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in monitoring nutritional status of PLWHA in Africa are
necessary.
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