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Abstract

The scored Patient-Generated Subjective Global Assessment (PG-SGA) is considered to be the most appropriate tool for detecting malnutrition
in cancer patients. In particular, malignant tumours derived from the gastrointestinal tract may impair nutrient intake and absorption and cause
malnutrition. We carried out a cross-sectional study to assess the nutritional status and related factors of patients with gastrointestinal cancer.
Nutritional status was determined using the scored PG-SGA in patients (2 498) with advanced gastrointestinal cancer admitted to the
Gastrointestinal Medical Oncology Unit at Beijing Cancer Hospital between 1 August 2012 and 28 February 2013. The possible related factors
including age, sex, hospitalisation frequency and pathology were explored. We found that 98 % of the patients required nutrition intervention
and 54 % of the patients required improved nutrition-related symptom management and/or urgent nutritional support (PG-SGA score =9).
Factors related to malnutrition were age (r 0-103, P<0-01), hospitalisation frequency (r —0-196, P<0-01) and sex (the prevalence of
malnutrition was higher in men than in women (9-88 v. 8:54, P<<0:01)). Patients with rectal cancer had a lower risk of malnutrition than patients
with other types of gastrointestinal cancer (F = 35-895, P<0:01). More attention should be paid to the nutritional status of gastrointestinal
patients, especially those at a higher risk of malnutrition, such as elderly patients, those hospitalised for the first time, male patients and
those with other types of gastrointestinal cancer except rectal cancer. The nutritional status of these patients should be evaluated and they
should be given proper nutrition education and nutritional support in a timely manner.
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A large number of studies have shown that the incidence of
malnutrition is as high as 31-97% in cancer patients! >
Malnutrition can lead to reduced immune function, increased
infection rates, prolonged hospitalisation®, high medical expen-
diture and increased mortality rates”®. Malignant tumours
derived from the gastrointestinal tract may impair nutrient intake
and absorption and cause malnutrition®. Therefore, assessing as
to how to effectively and accurately determine the nutritional
status of gastrointestinal cancer patients, to detect malnutrition
and to provide individualised nutritional support is important.
Historically, nutritional status has been evaluated using
various objective measures including anthropometric and
laboratory measures (e.g. weight change, arm muscle circumfer-
ence, tricipital skinfold thickness, serum albumin and transferrin
and N balance). Some of these objective measures such as serum
albumin are likely to be influenced by many non-nutritional
factors" ', The evaluation of these measures is often difficult

because non-nutritional factors, such as hydration state and
disease process, can obscure the effects of actual nutrient
deprivation™?. Furthermore, some objective indicators such as
serum albumin have long half-lives and thus assessment of
changes in the nutritional status over a short period of time is
challenging. Moreover, in the clinical setting, methods based on
these objective measures are not ideal as they are time consuming
and require well-trained staff. In an effort to overcome the
limitations of traditional nutritional assessment, an easy-to-use,
inexpensive and non-invasive clinical instrument has been
developed — the Subjective Global Assessment (SGA).

The SGA is a clinical technique that combines data from
subjective and objective aspects of medical history (weight
change, dietary intake change, gastrointestinal symptoms and
functional capacity changes) and physical examination (sub-
cutaneous fat loss, muscle wasting, ankle or sacral oedema,
and ascites)(15).

Abbreviations: PG-SGA, Patient-Generated Subjective Global Assessment; SGA, Subjective Global Assessment.
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The scored Patient-Generated SGA (PG-SGA) is a modified
version of the SGA and has been specifically developed for
patients with cancer™. Unlike the SGA, which is categorical
in nature, the PG-SGA measures nutritional status on a
continuous scale, thus allowing for the detection of subtle
changes in nutritional status over a short period of time. The
higher the PG-SGA score is, the greater the risk of malnutrition
is. In addition, unlike the SGA, which must be completed
entirely by the health professionals, much of the PG-SGA can
be completed by the patients. The scored PG-SGA consists of
total PG-SGA score and global assessment. The total PG-SGA
score is the sum of scores resulting from seven questions
about weight loss, food intake, nutrition impact symptoms,
activities and function, disease, metabolic demand and physical
examination. Based on the score, four groups are generally
recognised: those scoring 0 to 1 points are considered to be
normal and do not require intervention; those scoring 2 to
3 points are suspected to have malnutrition or considered
to be mildly malnourished and require, along with their family
members, nutrition education through a clinician in addition
to a pharmacological intervention; those scoring 4 to 8 points
require intervention by a dietitian with clinical symptom sur-
vey; those scoring =9 points are in critical need of improved
symptom management and nutrition intervention.

On reviewing the literature, it can be found that although
extensive research has been conducted on the validation of
the PG-SGA, a relatively small body of research exists regarding
the nutritional status of patients with advanced gastrointestinal
cancer. To the best of our knowledge, no study has evaluated
the nutritional status and related factors using the PG-SGA in
advanced gastrointestinal cancer patients. The objectives of
the present study were to evaluate the nutritional status and
possible relevant factors of patients with advanced (stages III
and IV) gastrointestinal cancer using the PG-SGA and provide
a basis for nutritional support and individualised care.

Patients and methods

A cross-sectional study was carried out. The study group
consisted of 498 patients with advanced gastrointestinal
cancer and aged 24-78 years. The patients admitted to the
Gastrointestinal Medical Oncology Unit at Beijing Cancer
Hospital between August 2012 and February 2013 were
evaluated. The present study was conducted according to the
guidelines of the Declaration of Helsinki, and all the protocols
involving human subjects were approved by the Ethics
Committee of Beijing Cancer Hospital. The assessment of the
nutritional status of patients was done within 24 h of admission
to the hospital. Almost all the patients agreed to participate in
the study and gave written informed consent. Subjects who
had records of weight history for the previous 6 months were
selected through purposive sampling. All the patients were
confirmed to have gastrointestinal cancer by pathological
examination. Data on a wide range of variables including
demographic factors (age, sex, hospitalisation frequency and
pathology) and nutritional status (PG-SGA score, serum
albumin, weight loss, BMI, dietary intake, nutrition-related

symptoms, activities and functions, subcutaneous fat loss,
stress and body fluid) were collected.

Nutritional status assessment

Nutritional history (changes in body weight, dietary intake and
functional capacity and gastrointestinal symptoms and infec-
tions) and clinical status were determined using the PG-SGA
form. The sum of scores obtained in each domain of the
PG-SGA was used to determine the total PG-SGA score. After
consultation, the dietitians ranked the nutritional status of the
patients as follows: 0 to 1 — nutritional support not required
and treatment in the future based on routine re-evaluation;
2 to 3 — dietary guidance for patients and their families by a
nutritionist, with assistance from nurses or other health care
professionals based on symptom investigation and laboratory
examination; 4 to 8 — nutritional support provided by a dietitian
with assistance from nurses or physicians according to the
symptom questionnaire; =9 — urgent need for improved symp-
tom management and/or nutritional support. The American
Dietetic Association recommends the PG-SGA for rating the
nutritional status of cancer patients.

Domains of the Patient-Generated Subjective Global
Assessment

The PG-SGA has seven domains: weight loss; food intake;
nutrition impact symptoms; activities and function; disease and its
relation to nutritional requirements; metabolic demand; nutrition-
related physical examination. Each of these domains is given O to
4 points depending on the impact of the component on nutritional
status. The sum of scores obtained in each domain provides a guide-
line as to the level of nutrition and pharmacological intervention
required for each patient. Each of the domains is described below.

Weight loss. This domain includes data on the current body
weight (kg) and height (m) of the patients. It also includes data
on weight in the past 6 months and past 1 month. The domain
documents whether the weight of the patients has decreased,
remained unchanged or increased in the past 2 weeks. The
obtained current body weight value is used to determine the
level of weight change in the past 2 weeks and is scored from
0 to 1. Patients with weight loss in the previous 2 weeks are
given a score of 1 and those without any change in weight status
are given a score of 0.

Food intake. This domain rates the current food intake of
the patients compared with that in the past month. It
establishes whether food intake is unchanged, more than
usual or less than usual. The domain determines whether
the patients are currently consuming normal or less than
normal amounts of food, little amounts of solid food, only
liquids, only nutritional supplements, or very little of anything
or given only tube feedings or parenteral nutrition.

Nutrition impact symptoms. This domain contains a check-
list of gastrointestinal problems that interfere with the adequate
dietary intake of the patients during the past 2 weeks. These
include nausea, oral sores/ulcers, painful swallowing, dys-
phagia, appetite loss, diarrhoea, being bothered by smell,
feeling full quickly and fatigue. Scores for these items range
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from 0 to 3 depending on their impact on dietary intake. A score
of 0 indicates no problem while eating, whereas a score of
3 indicates the presence of problems with a severe impact
on dietary intake. Vomiting, anorexia, diarrhoea and pain are
given the highest scores.

Activities and function. This domain rates the activities of
the patients over the past month based on the following
options: normal with no limitations; not normal but able to
perform fairly normal activities; not feeling up to most
things but in bed or chair less than half the day; able to per-
form little activity and spent most of the day in bed or chair;
pretty much bedridden, rarely out of bed.

Disease and its relation to nutritional requirements. This
domain contains a checklist of all the relevant diagnoses,
and others not in the checklist are required to be specified.
A maximum score of 1 is given to each diagnosis.

Metabolic demand. This domain scores metabolic stress
by determining the number of variables known to increase
protein and energy requirements. It specifically scores the
intensity of fever, duration of fever and corticosteroids used.

Nutrition-related physical examination. This domain
includes a subjective evaluation of two aspects of body
composition: fat and fluid status. Each aspect of the examination
is rated for the degree of deficit, with muscle defect affecting the
score more than fat deficit. Tricipital skinfold and fat overlying the
lower ribs are examined to determine the level of fat loss. Since
the assessment is subjective, each aspect of the examination is
rated for a global degree of deficit. Patients without any deficit
are given a score of 0, while those with mild, moderate and
severe deficits are given scores of 1, 2 and 3, respectively.

Anthropometric assessment. The current body weight (kg)
and height (m) of the patients were measured following the
WHO standard procedures. Weight was measured using the
Pu Heng RGZ-120-RT scale (Jiangsu PU Heng manufacturing
company) and recorded to the nearest 0-1kg. Measurements
were repeated twice, and the average was used as the final
value for each subject. Height was measured using the Pu
Heng RGZ-120-RT meter (Jiangsu PU Heng manufacturing
company) and was recorded to the nearest O-1cm. The
measured body weight and height were used to calculate the
BMI of the subjects by dividing body weight by the square of
height (kg/m?®. The current body weight was also used to
determine the level of weight change in the past 2 weeks
and was scored from 0 to 1 as indicated in the PG-SGA. Subjects
who reported weight loss in the previous 2 weeks were given a
score of 1, while those with no change in weight status were
given a score of 0. Weight recorded over the last 6 months
was retrieved from each participant’s file and used to compute
the percentage of weight change as follows:

% Weight change

_usual body weight — actual body weight x 100
N usual body weight '

To determine the weight loss score, data on weight in the pre-
vious 1 month were used, while those on weight in the previous
6 months were used only if those of the previous 1 month were

not available. Weight loss of 10% or greater in 1month was
given a score of 4, while that of 0-1-9% was given a score of
0. Weight loss of 20% or greater in 6 months was given a
score of 4, while that of 0—1-9 % was given a score of 0.

Statistical analysis

Statistical analysis was carried out using SPSS version 19 (SPSS
Institute, Inc.). Anthropometric and PG-SGA scores are
presented as descriptive statistics (means, standard deviations
and frequencies). The degree of relationship among these
factors and PG-SGA scores was statistically evaluated using
the # test (different sex), ANOVA test (different pathology) and
correlation analyses (age and hospitalisation frequency).
Statistical significance is reported at the P<0-05 level (two-
tailed). The present cross-sectional study was carried out in
subjects who had advanced gastrointestinal cancer and were
admitted to the Gastrointestinal Medical Oncology Unit at
Beijing Cancer Hospital from August 2012 to February 2013.

Results

A total of 498 patients were hospitalised at the Gastrointestinal
Medical Oncology Unit from August 2012 to February 2013, of
which 352 were males and 146 were females aged 24-78
years, with a mean age of 56:35 (sp 10-76) years. According
to the location of the tumour, there were 106 (18:0 %) patients
with oesophageal cancer, 217 (36-8%) with gastric cancer,
fifty-six (9-5%) with colon cancer, eighty-five (14-4%) with
rectal cancer, sixteen (2:7%) with pancreatic and bile duct
cancer, and eighteen (3-1%) with other cancers. All were
confirmed by pathological diagnosis. Patients without heart,
lung, kidney, liver and infectious diseases were enrolled in
the study.

The nutritional status of the study group is summarised in
Table 1. The PG-SGA scores of all the patients ranged from
1 to 22, with the mean value being 9-48 (sp 4:31). Based on
the scores, only 2% of the patients did not need nutritional
intervention (scores 0 to 1), about one-third (325 %) needed
nutritional support and over half of them (57-4%) needed
nutrition-related symptom management and (or) nutritional
support urgently (score =9).

The prevalence of weight loss among the subjects was
58:6%, with an average of 2:94%, including weight loss up
to 28% in 3 months in one patient and severe weight loss in
9% of the patients (weight loss of more than 10% in

Table 1. Patient-Generated Subjective Global Assessment
classification (n 498)

Classification (score) Cases (n) %

Without intervention 10 2.0
(0to 1)

Need health education 40 8.0
(210 3)

Need nutritional support 162 325
(4 to 8)

Need symptom management 286 57-4

and/or nutritional support (=9)
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1 month or more than 20% in 6 months), and weight loss con-
tinued to occur in 72:7% of the patients. Nearly, four-fifths
(797 %) of the patients had difficulty in eating food, including
19:7% who could consume only liquid food and 4% who
could not eat anything. Furthermore, 80-7% of the subjects
had nutrition impact symptoms, including nausea or fullness
(27-7%), choking (14:3%), appetite loss, vomiting and diar-
rhoea (38:8%). Of the subjects, 77-5% had impaired function
and ability. Among them, 16:9% could barely sit or lie in
bed all day. In addition, 67-7% of the patients reported fat
loss, with the condition being severe and in 30 %. Additionally,
2:4% of the patients experienced moderate-to-severe stress
(high fever) and 4% of the patients had pleural effusion or
ascites. Table 2 summarises the characteristics of the patient
cohort in detail.

Table 3 summarises the relationship between PG-SGA scores
and possible related factors. Correlation analyses indicated the
presence of a weak association between PG-SGA scores and
two factors: age (r0:013, P<0:01) and hospitalisation frequency

Table 2. Patient-Generated Subjective Global Assessment contents
(n 498)

Cases (n) %

Weight loss ratio (%)*

Oto 1.9 206 414

2to 2:9 in 1 month or 2 to 5-9 in 6 months 48 9-6

310 4-9 in 1 month or 6 to 9-9 in 6 months 96 193

510 9-9 in 1month or 10 to 19-9 in 103 207

6 months

=10 in 1 month or =20 in 6 months 45 9.0
Body-weight loss in the recent 2 weeks

Yes 362 72.7

No 136 273
Food intake

Normal 101 20-3

Reduced food intake 161 323

Pap 118 23.7

Liquid food 98 197

Could not consume food 20 4.0
Nutrition impact symptoms

No 96 193

Nausea and fullness 138 27.7

Choking 71 143

Appetite loss/vomiting/diarrhoea 193 38-8
Functional capacity

Normal 117 235

Minor activities 228 45.8

Lying or sitting for less than half a day 69 139

Lying or sitting for more than half a day 84 16-9
Loss of fat (tricipital skinfold thickness)

No 166 33-3

Mild 55 11-0

Moderate 133 267

Severe 144 289
Stress

No 486 97-6

Moderate 3 0-6

Severe 9 1.8
Body fluids (pleural effusion and ascites)

No 478 96-0

Mild 1 0-2

Moderate 5 1.0

Severe 14 2-8

*Ranged from —7-14 to 28 %, with a mean of 2-94 (sp 4-68).

(r—0-196, P<0-:01). The ttest indicated that the scores for males
were higher than those for females (9-88 v. 8-54, P<<0-01).
Comparison of nutritional status in subjects with cancer of
different pathological types showed that the score of those
with rectal cancer was lower than that of those with other
cancers (F = 35-895, P<0-000).

Discussion

American cancer nutrition researchers suggest that about
40% of cancer patients actually die from malnutrition, rather
than from cancer and aggressive treatment"”. The results
of the present study (Table 1) indicate that only 2% of
patients with gastrointestinal cancer do not need nutritional
intervention and 57-4% of the patients need nutrition-related
symptom management and/or nutritional support urgently.
Our finding is consistent with Segura’s® report. It has been
indicated that malnutrition in gastrointestinal cancer patients
is prevalent and that these patients require attention and
timely nutrition education and professional support.

Data summarised in Table 2 indicate that gastrointestinal
cancer patients experienced various degrees of weight loss,
with an average of 2:94%. Weight loss was up to 28% in
3 months, including severe weight loss in 9% of the patients
(weight loss of more than 10% in 1 month or more than 20 %
in 6 months), and weight loss continued to occur in 72:7%
of the patients. Moreover, 67-7% of the patients had fat loss,
with it becoming severe in 30%. Besides that, 2:4% of the
patients experienced moderate-to-severe stress (high fever)
and 4% had pleural effusion or ascites. The main causes of
malnutrition in patients with gastrointestinal cancer are the
abnormal increased metabolism induced by the tumour, diffi-
culty in eating and digestion, and side effects of anticancer
therapy''®~'®
present study indicates that nearly 80% of the patients had
difficulty in eating and 4% almost could not eat anything.
At the same time, 807 % of the patients had nutritional intake-
related symptoms, with the most common symptoms being

such as nausea, vomiting, fatigue and pain. The

appetite loss or vomiting and diarrhoea. Malnutrition led to
various degrees of decline in social activity and function in
77:5% of the patients, among them 16:9% could just sit or
lie in bed all day. There is an urgent need to improve the nutri-
tional status of gastrointestinal cancer patients.

Factors related to malnutrition assessed by the PG-SGA were
patients’ age, hospitalisation frequency, sex and tumour
location (Table 3). The age of the patients and the PG-SGA
score were positively correlated, which means that elderly
patients would be more likely to have malnutrition. The phys-
iological functions of major organs in elderly may deteriorate
with increasing age and the compensatory ability may also
decrease. Furthermore, accompanying chronic diseases such
as diabetes may exacerbate physical conditions. Thus, more
attention should be paid to these elderly patients. The severity
of malnutrition decreased with the prolongation of hospi-
talisation. This may be correlated with the termination of
treatment, the diminishing or shrinkage of the tumour, and
the improvement in food intake. The study also demonstrates
that male patients would be more likely to have malnutrition.
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Table 3. Patient-Generated Subjective Global Assessment (PG-SGA) scores for age,

hospitalisation frequency, sex and diagnosis (n 498)
(Means values and standard deviations)

PG-SGA score

Mean sD

Statistical value P

Age R0-103 0-002
Hospitalisation frequency R —0-196 0-000
Sex

Male 9-88 4.15 t=23-169 0-002

Female 8.54 4.56
Diagnosis

Oesophageal cancer 11.07* 4.03 0-000

Gastric cancer 10-35 3-79

Colon cancer 9.-54t1 3-50

Rectal cancer 4.67 2.:90 F=35-895

Pancreatic and bile duct cancer 10-94 4.84

Other cancers 10-94 3-65

*Mean value was significantly different from that of colon cancer (P<0-05).

1243

11 Mean value was significantly different from that of all other types of cancer (P<0-01).

The reason for this is unclear, but one possible explanation is
the relatively low fat proportion in males, which could be
easily exhaustive. So, more attention should be paid to male
patients, and appropriate nutrition education and professional
support should be given as early as possible. Additionally, the
incidence of malnutrition is also associated with the location
of tumours. Patients with rectal cancer are at a lower risk of
becoming malnourished. Our observation is similar to
Segura’s® finding. As rectal cancer occurs in the lower gastro-
intestinal tract, tumour in this region does not affect the intake
and absorption of nutrients. This is quite different from oeso-
phagus cancer, which is a more possible cause of malnutrition.

The present study is the first to explore the possible factors
of malnutrition in China. It aimed to draw more attention to
the nutritional status of patients with gastrointestinal cancer,
especially those at a higher risk of malnutrition, such as
elderly patients, those hospitalised for the first time, male
patients and those with other types of gastrointestinal cancer
except rectal cancer. Patients with a high risk of malnutrition
should be evaluated and given nutrition education and
necessary nutritional support in time. The improvement of
the nutritional status of patients has beneficial effects on
their quality of life.

Conclusion

The present study is the first to evaluate the nutritional status
of gastrointestinal cancer patients using the PG-SGA with a
large sample size in China. The study demonstrates that 98 %
of gastrointestinal cancer patients need nutritional support
and intervention and that more than half the patients urgently
need nutritional interventions and nutrition-related symptom
management at the same time. More attention should be
paid to the nutritional status of patients with gastrointestinal
cancer, especially those at a higher risk of malnutrition,
such as elderly patients, those hospitalised for the first time,
male patients and those with other types of gastrointestinal
cancer except rectal cancer. These high-risk patients should

be evaluated and given nutrition education and necessary
nutritional support in time.

The present study has several limitations. First, this is a
single-centre study. Further multi-centre research should be
carried out to verify the findings of the present study.
Second, no intervention was given to the malnourished sub-
jects. This should be done in the future to determine whether
a change in the nutritional status could improve the quality of
life of gastrointestinal cancer patients.
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