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Abstract
Purpose In the oncology population where malnutrition prev-
alence is high, more descriptive screening tools can provide
further information to assist triaging and capture acute change.
The Patient-Generated Subjective Global Assessment Short
Form (PG-SGA SF) is a component of a nutritional assess-
ment tool which could be used for descriptive nutrition screen-
ing. The purpose of this study was to conduct a secondary
analysis of nutrition screening and assessment data to identify
the most relevant information contributing to the PG-SGA SF
to identify malnutrition risk with high sensitivity and
specificity.
Methods This was an observational, cross-sectional study of
300 consecutive adult patients receiving ambulatory anti-
cancer treatment at an Australian tertiary hospital.
Anthropometric and patient descriptive data were collected.
The scored PG-SGA generated a score for nutritional risk
(PG-SGA SF) and a global rating for nutrition status.
Receiver operating characteristic curves (ROC) were generat-
ed to determine optimal cut-off scores for combinations of the
PG-SGA SF boxes with the greatest sensitivity and specificity
for predictingmalnutrition according to scored PG-SGA glob-
al rating.

Results The additive scores of boxes 1–3 had the highest sen-
sitivity (90.2 %) while maintaining satisfactory specificity
(67.5 %) and demonstrating high diagnostic value
(AUC = 0.85, 95 % CI = 0.81–0.89). The inclusion of box 4
(PG-SGA SF) did not add further value as a screening tool
(AUC = 0.85, 95 % CI = 0.80–0.89; sensitivity 80.4 %; spec-
ificity 72.3 %).
Conclusions The validity of the PG-SGASF in chemotherapy
outpatients was confirmed. The present study however dem-
onstrated that the functional capacity question (box 4) does
not improve the overall discriminatory value of the PG-SGA
SF.
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Introduction

It is well documented that the prevalence of malnutrition in the
oncology population is high, yet malnutrition remains under-
diagnosed and under-treated [1]. The diagnosis of a patient’s
nutritional status usually consists of a detailed investigation
that takes into account medical and nutritional history, as well
as an anthropometric assessment [2]. Evidence-based practice
guidelines recommend the use of the Scored Patient-
Generated Subjective Global Assessment (PG-SGA) for nu-
trition assessment within the oncology patient population [1].
However, comprehensive nutrition assessment is not practical
for routine use for all oncology patients in large tertiary hos-
pitals due to time and human resource limitations [3]. It is
therefore appropriate to consider a more simplified yet accu-
rate screening process to identify patients at nutritional risk.
Evidence-based practice guidelines for the nutritional man-
agement of patients receiving anti-cancer treatment [1, 4, 5]
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recommend routine malnutrition screening of all patients
to quickly identify those at nutritional risk who would
benefit from comprehensive nutritional assessment and
management [6].

A number of nutrition screening tools have been developed
[7–9]; however, it is the Malnutrition Screening Tool (MST)
[7] that is considered the most widely used within the
Australian oncology setting. Despite the speed and ease of
administration of the MST, it offers limited clinically relevant
information beyond weight change and appetite loss [10]. The
Patient-Generated Subjective Global Assessment Short Form
(PG-SGA SF), also referred to as the abridged PG-SGA, is
gaining momentum as a detailed screening tool [10]. The PG-
SGA SF eliminates the physical examination, disease/
condition and metabolic demand assessment components of
the PG-SGA but retains the medical history component (com-
prising weight history, food intake, nutrition impact symp-
toms, as well as activities and function) [10]. The PG-SGA
SF has demonstrated comparable sensitivity and specificity to
that of the full-length scored tool [10]. In patients with ad-
vanced non-small cell lung or gastrointestinal cancer, higher
scores (≥9) from the PG-SGA SF were associated with in-
creased hospital length of stay, decreased anthropometric
measures, decreased physical measures such as handgrip and
leg strength and increased mortality [11].

Previously, our group validated screening tools (including
a novel, automated nutrition screening system) against the
global PG-SGA category rating (i.e. SGA A, SGA B, SGA
C) in the ambulatory oncology population [12]. In this study,
none of the novel screening tools or the MST reached the
accepted professional standard for sensitivity to identify nutri-
tional risk. This paper is a secondary analysis of the data from
that study assessing the validity of the PG-SGA SF score and
deconstructed scores from components of the PG-SGA SF
against the global PG-SGA category rating.

Subjects and methods

Study design

This is a secondary analysis of a single-site, cross-sectional,
observational study [12]. Awritten informed consent was ob-
tained from all participants. The protocol (HREC/13/QPAH/
110) received was approved by the Metro South Human
Research Ethics Committee.

Participants

Consecutive patients at an Australian tertiary hospital were
offered study entry. Eligibility criteria included the following:
aged 18 years or greater, prescribed anticancer treatment (che-
motherapy, targeted therapies ± radiation therapy) received on

an outpatient basis, English literate and able to provide written
consent. Data were collected from April to May 2013 during
routine scheduled anticancer treatment appointments by an
Accredited Practising Dietitian.

Global PG-SGA category rating

The Scored PG-SGA (© FD Ottery, 2001) was developed for
use with cancer patients and has been validated in ambulatory
oncology settings [2, 13, 14]. This tool generates a global PG-
SGA category rating for nutritional status which is analogous
to the SGA rating [15] (i.e. A, well-nourished; B, moderate/
suspected malnutrition; and C, severely malnourished) and a
total PG-SGA score used for triaging the intensity of nutri-
tional intervention.

PG-SGA SF scores

The PG-SGA SF generates a total score sourced from the first
four boxes of the Scored PG-SGA: box 1 describes current
weight, weight history and acute weight changes (scores 0–5);
box 2 describes any changes in food intake over the past
month (scores 0–4); box 3 lists any nutrition impact symptoms
experienced over the previous 2 weeks (scores 0–23) and box
4 indicates any changes to activities and functions over the
previous month (scores 0–4). The anthropometric data for box
1 were obtained from the patient medical records, where pos-
sible. As in clinical practice, if these were unavailable, self-
reported data were used. All global ratings and scores were
checked by a researcher (JA). Where there was any disagree-
ment, the final decision was provided by a third researcher
(EI) who independently reviewed the global PG-SGA rating
and PG-SGA SF score from the source data.

Data analysis

The global PG-SGA category rating was the reference stan-
dard for validity (i.e. PG-SGA A, well-nourished, versus PG-
SGAB or C, malnourished). Each box of the PG-SGA SFwas
scored separately to give a total score per box. These scores
were analysed per box or combined with other boxes in every
combination. Receiver operating characteristic (ROC) curves
were used to compare sensitivity versus specificity across the
PG-SGA SF box combinations for their ability to predict mal-
nutrition at the accepted professional standard of 80 and 60%,
respectively. Higher sensitivity (percentage of malnourished
correctly identified as such) is deemed more desirable in a
nutritional screening tool than specificity (percentage of
well-nourished correctly identified as such) [16, 17]. The re-
sults are reported only if these criteria were met. The area
under the curve (AUC) is an indicator of diagnostic perfor-
mance and was used to compare the test performance of the
PG-SGA SF and deconstructed box scores in identifying
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malnutrition risk. Statistical analyses were conducted using
STATA (version 13.0, 2013, StataCorp LP) [18] with statisti-
cal significance reported at P < 0.05.

Results

Three hundred participants consented to the study (96.2 %
participation rate). Reasons for non-participation included
treatment-associated fatigue and minimal remaining time of
the chemotherapy infusion. Patient characteristics have been
described elsewhere [12]. Briefly, mean age was
58.6 ± 13.4 years and 51.7 % were male. The most common
cancer diagnoses were haematological (31.3 %), followed by
gastrointestinal (21 %) and breast cancers (19.7 %). Overall,
83 % (n = 249) of participants were well-nourished and 17 %
(n = 51) were malnourished. Data collected from box 3 (nu-
trition impact symptoms) reveals that 59 % of patients had
problems with eating (i.e. at least one nutrition impact symp-
tom). The most commonly reported nutrition impact symp-
toms included ‘no appetite,’ ‘feeling full quickly’ and ‘taste
changes’ (Table 1). Malnourished patients experienced signif-
icantly more nausea, vomiting, taste changes, feeling full
quickly and loss of appetite compared to well-nourished pa-
tients (Table 1).

Validity

The combinations of box scores that met the sensitivity and
specificity criteria are described in Table 2. Different cut-off
scores were used for these variables within the boxes of the
PG-SGA SF to determine the best sensitivity, specificity and
accuracy compared to the global PG-SGA category rating.

Scores from boxes 1–4, 1–3 and 1 + 3 provided the best
accuracy (AUC = 0.85) while meeting the sensitivity and
specificity criteria at a score of ≥2.

Discussion

This study demonstrates that the PG-SGA SF is an accurate,
highly sensitive and specific screening tool for malnutrition in
the ambulatory oncology population, consistent with
Gabrielson [10]. However, compared with the optimal cut-
off score of the PG-SGA SF reported by Gabrielson (≥6,
AUC = 0.96) [10], this study demonstrated a lower cut-off
score of ≥3 (AUC = 0.85). This disparity may be due to the
different administration methods, as scores from patient- ver-
sus dietitian-administered PG-SGA SF may not be compara-
ble. Within Australia, where much of the validation work has
been conducted, it is a standard practice for clinicians to ad-
minister the PG-SGA SF. However, the original intent was
that the PG-SGA SF was to be self-administered by the pa-
tient. The authors speculate that patients are likely to over-
report symptom scores based on presence alone, irrespective
of their impact on nutritional intake. This would account for
the higher PG-SGA SF cut-off scores reported in studies con-
ducted outside, e.g. ≥6 Gabrielson et al. [10], versus within
Australia, e.g. ≥3 Campbell et al. [19].

Compared with previous reports, the current study offers
the advantage of a larger sample size, higher participation rate
and more diverse oncological and haematological diagnoses,
representative of the mixed diagnoses seen in the ambulatory
outpatient population. Hence it mirrors actual clinical practice.
The prevalence of malnutrition in this cohort, according to the
global rating of the PG-SGA, was 17 %. Other studies of

Table 1 Box 3 (nutrition impact
symptoms) and nutritional status Box 3—symptom impacting

nutritional intake in the past
2 weeksa

All patients
(N = 300)
[N, (%)]

Well-nourished patients
(SGA A) (N = 249)
[N, (%)]

Malnourished patients
(SGA B + C) (N = 51)
[N, (%)]

P value

No appetite 61 (20.3) 40 (16.1) 21 (41.2) 0.000+

Nausea 29 (9.7) 17 (6.8) 12 (23.5) 0.000+

Constipation 11 (3.7) 6 (2.4) 3 (5.6) 0.185+

Taste changes 35 (11.7) 20 (8.0) 15 (29.4) 0.000+

Swallowing difficulties 19 (6.3) 4 (1.6) 15 (29.4) 0.000#

Pain 7 (2.3) 5 (2.0) 2 (3.9) 0.340#

Vomiting 11 (3.7) 4 (1.6) 7 (13.7) 0.001#

Diarrhoea 4 (1.3) 2 (0.8) 2 (3.9) 0.135#

Dry mouth 11 (3.7) 7 (2.8) 4 (7.8) 0.097#

Smells bother me 8 (2.6) 4 (1.6) 4 (7.8) 0.031#

Feel full quickly 44 (14.7) 29 (11.6) 15 (29.4) 0.001+

Other 10 (3.3) 7 (2.8) 3 (5.6) 0.382#

+ Pearson chi2 ; # Fisher’s exact
a Patients can indicate more than one symptom
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chemotherapy outpatients have reported malnutrition preva-
lence around 25 % [10, 20]. Reasons for a lower prevalence
were suggested in our previous work [12]. Nutrition impact
symptoms (Table 2) were common, with 59 % of patients
experiencing at least one of these symptoms in the 2 weeks
preceding nutritional assessment. This is comparable with pre-
vious studies by Isenring et al. [3], which found that 48 % of
participants (N = 191) had at least one nutrition impact symp-
tom, and Khalid et al. [21], who reported that 62 % (N = 161)
of patients had at least one nutrition impact symptom.

There were a number of components (i.e. boxes) of the PG-
SGA SF that in isolation, or when combined, provided similar
accuracy (Table 2). This indicates that some of the information
elicited by the PG-SGA SF might not improve its overall
discriminatory ability. The additive score of boxes 1–3 and
box 1 + 3 had comparable accuracy to the PG-SGA SF. The
score of box 3 and the additive score of box 2 + 3 had com-
parable accuracy with previously reported Malnutrition
Screening Tool (MST) values (AUC = 0.77) [12]. Despite
comparable accuracy, the sensitivity analyses showed better
performance for box 3 (82.4 %) and box 2 + 3 (82.4 %) when
compared with the previously reported MST data (70.6 %)
[12], indicating that these tools may be more preferable for
screening purposes. The specificity analysis (Table 2) yielded
>60 % for these boxes. With any screening tool, there will
always be a trade-off between sensitivity and specificity. As
previously stated, higher sensitivity is more desirable in nutri-
tional screening tools than higher specificity [16, 17].

Implications for practice

It can be challenging to implement routine nutritional screen-
ing in large oncology outpatient settings. In busy, resource-
stretched units, nutritional screening is not necessarily a pri-
ority and may be limited to those with visible signs of malnu-
trition [2]. Therefore, nutrition screening tools must be quick
and simple [22]. Simple screening tools offer the benefit of not
requiring the administrator to perform any calculations be-
yond simple addition, which is an advantage in busy clinical
situations. Conversely, the PG-SGA SF provides additional
clinical information that requires the calculation of percentage

loss of body mass (box 1) and therefore involves additional
resources. However, the food intake (box 2) plus symptom
(box 3) score or symptom (box 3) score alone has acceptable
sensitivity and specificity to be used for nutrition screening,
eliminating the calculation from the weight history question.

Implications for research

The findings of this study indicate that PG-SGA SF and com-
binations of various box scores within the PG-SGA SF
(Table 2) are potentially sensitive and specific malnutrition
screening tools. The Scored PG-SGA and PG-SGA SF recent-
ly became available as an application on smart devices, with
the intent to support health care professionals to implement
easy and systematic nutritional assessment and facilitate con-
sistent scoring and use of validated multilingual translations
(Pt-Global 2014 [23]). This application uses an algorithm to
generate scores and global ratings. An updated paper-based
version of the Scored PG-SGA (version 3.22.15) has also been
released with additions and interpretive differences which
have implications for scoring that have yet to be validated.
Future studies should investigate the validity of the tool in
its electronic form and its updated paper-based form.

The strengths of this study include the use of a valid and
reliable nutrition assessment tool to assess nutritional status
for comparison and a large representative sample with an ex-
cellent participant response rate. Limitations of this study in-
clude the following: (1) this study was a secondary analysis of
data collected for our primary study [12] and (2) the PG-SGA
SF score and the global SGA category rating (nutritional sta-
tus) are not independent as the PG-SGA SF also generates
data used for decision-making regarding the global SGA cat-
egory rating.

Conclusion

Nutritional screening enables the proactive identification of
patients at risk of malnutrition and the opportunity to act prior
to malnutrition onset to prevent further deterioration in nutri-
tional status [22]. Our study supports the implementation of

Table 2 Area under receiver
operating characteristic curve,
sensitivity and specificity and
agreement between malnutrition
risk score in the prediction of
malnutrition (PG-SGA global
rating)

Method Area under curve
(95 % CI)

Risk cut-off
score

Sensitivity % Specificity %

PG-SGA SF (boxes 1–4) score 0.85 (0.80–0.89) ≥3 80.4 72.3

Boxes 1–3 of PG-SGA score 0.85 (0.81–0.89) ≥2 90.2 67.5

Symptoms (box 3 only) score 0.78 (0.73–0.83) ≥1 82.4 69.9

Box 1 + 3 PG-SGA score 0.85 (0.80–0.89) ≥2 86.3 71.1

Box 2 + 3 PG-SGA score 0.78 (0.73–0.83) ≥1 82.4 63.1

PG-SGA Patient–Generated Subjective Global Assessment, PG-SGA SF Patient-Generated Subjective Global
Assessment Short Form, CI confidence interval
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the PG-SGA SF as a simple and accurate method to detect
malnutrition risk when administered by the dietitian. The PG-
SGA SF and additive score combinations of the first three
boxes all had higher sensitivity than the MST and the auto-
mated tool in our previous analyses [12]. Where resources
allow, the PG-SGA SF is useful in assisting clinicians in the
identification of patients at malnutrition risk who warrant
comprehensive nutrition assessment.
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