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A B S T R A C T

This study examined whether staff working within a cancer centre treating patients with

gastrointestinal malignancy routinely identified individuals from outpatients for referral

to a dietitian. A nutrition screening tool is employed only for in-patient admissions. Height,

current and usual weight were recorded prospectively in all patients referred for consider-

ation of treatment. First appointment with the dietitian, first hospital admission, demo-

graphic and clinical details were obtained from hospital records. Time from first

appointment to referral to a dietitian was examined. Between September 2002 and March

2004, 920 patients were included. Five hundred and seventeen patients had lost weight, of

whom 223 patients had lost between 5% and 10% and 294 patients had lost more than 10%

of their pre-morbid weight. Three hundred and twenty-seven patients (36%) were referred

to dietitians. Twenty eight (9%) of referrals were made by staff in outpatients. Two hundred

and ninety-nine were referred during or after an inpatient admission but only 39% of these

occurred within the first seven days following admission. One third of patients with more

than 10% weight loss were not referred for dietary assessment, even following admission.

The likelihood of referral was significantly associated with the degree of weight loss

(univariate analysis hazard ratio (HR) 1.75, 95% Confidence Interval (CI) 1.4–2.19, multivar-

iate HR 1.65, 95% CI 1.22–2.23) and was independent of factors such as performance status

and clinical setting. Few patients were identified early in their treatment for referral to a

dietitian. Since most chemotherapy is now given on an outpatient basis, patients are unli-

kely to be referred if they do not require admission. This study suggests that an out-patient

dietetic screening tool is urgently required. Such screening is likely to result in considerable

improvements to the clinical care of cancer patients with weight loss.

� 2006 Elsevier Ltd. All rights reserved.
1. Introduction

Weight loss has long been recognised as increasing the risk of

death in cancer patients.1 More recently, it has been demon-
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strated in a range of cancers that weight loss in patients

receiving chemotherapy is associated with reduced

survival.2,3 In addition, patients with metastatic gastrointesti-

nal and lung cancers who present with weight loss receive
.
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less chemotherapy than patients without weight loss2,4 yet

have a significantly increased risk of developing chemother-

apy-induced toxicity. Stabilisation of weight is associated

with a significantly increased survival compared to those

who continue to lose weight.2

The reported prevalence of malnutrition in cancer varies

from 33% to 85%,5 with some of the highest figures being

found in patients with gastrointestinal cancers. It is self-evi-

dent that malnutrition must be identified before it can be

treated and it is unacceptable not to do so when the opportu-

nity arises, especially in healthcare settings where it is

common.6

Nutritional screening is the process of identifying patients

at risk of malnutrition or those suspected of becoming at risk.

It has widespread support from a variety of professional

organisations, governments and international agencies.6

The National Institute for Clinical Excellence (NICE) has re-

cently recommended that ‘all hospital inpatients on admis-

sion and, outpatients at their first clinic appointment

should be screened for the presence or risk of malnutrition’.7

Despite this, numerous surveys of medical practice have

highlighted the failure of healthcare staff to identify malnu-

trition in patients on admission to the hospital.8–11 The most

common reasons given for not doing so are lack of time,

instructions and knowledge.12 To our knowledge, there are

no data on the identification of malnutrition in outpatients

with cancer.

The most important feature of any screening programme

is that it is linked to an effective treatment pathway which

leads to a beneficial outcome for the patient. The evidence

for the treatment of malnutrition is clear. Meta analysis of

randomised controlled trials (RCTs) has shown that the nutri-

tional treatment of weight loss is associated with significant

improvements in survival and complication rates.5,7 The NICE

guideline on ‘Nutrition support in adults’ recommends that

‘healthcare professionals consider interventions to improve

oral intake in patients who are malnourished or at risk of

developing malnutrition’.7

The Royal Marsden Hospital currently has a nutritional

screening tool and care plan that is used for all hospital

admissions. No nutritional screening takes place in the out-

patient department. Referral for dietary assessment occurs

on an ‘ad hoc’ basis.

The aim of this study was to examine the ability of the

multidisciplinary team who care for patients referred for

management of gastrointestinal malignancies, in the absence

of formal screening, to identify patients who meet the hospi-

tal criteria for malnutrition and to assess how they acted

upon this information.

2. Patients and methods

2.1. Patients

All new patients referred for consideration of treatment with

chemotherapy for gastrointestinal malignancies to the Royal

Marsden Hospital were included in the study. One of two

research dietitians saw every patient. These dietitians worked

independently of the clinical dietetics department. The study

was approved by the Royal Marsden Hospital ethics committee.
2.2. Data

Height and weight were measured on a Marsden Profes-

sional Medical scale (MPPS200) and recorded to two decimal

places. All measurements were made whilst in light indoor

clothing without shoes. The patients were asked to recall

their pre-morbid weight and date on which they began to

lose weight.

Data were recorded in the medical notes on a clinical his-

tory sheet. The information was available to the clinician and

other staff assessing the patient at the time of their clinical

visit.

The patients were categorised according to the presence

and degree of weight loss as follows: no weight loss (includ-

ing patients with weight loss of up to 5% of usual weight,

which is within the accepted intra-individual variation); 5–

10% weight loss and more than 10% weight loss. Patients

reporting substantial but unquantified weight loss were as-

sumed to have lost more than 10%. Patients reporting a

small but unquantified weight loss were included in the 5–

10% weight loss category. Only 12 patients required assump-

tions to be made about the degree of weight loss. Body mass

index (BMI) was calculated for all patients and used to deter-

mine the degree of nutritional risk according to the malnu-

trition universal screening tool (MUST). MUST recommends

that patients are considered to be malnourished or at high

risk of malnutrition if they meet one or more of the follow-

ing criteria: BMI < 18.5, BMI = 18.5–20 with a weight loss of

>5% in the past 3–6 months or >10% unintentional weight

loss in the past 3–6 months13 and at medium risk if a patient

had a BMI of >20% and >5% unplanned weight loss in the

past 3–6 months or BMI 18.5–20 and a weight loss of <5%.

At the Royal Marsden Hospital, the policy is that patients

are referred to a dietitian if they have a weight loss of more

than 10% or a BMI less than 20 kg/m2.

Demographic and clinical details, as well as information

on the date of the first appointment with the hospital dieti-

tian and location of the patient (inpatient or outpatient) at

the time of referral to a dietitian, were recorded. The date of

the patient’s first admission to the hospital and numbers of

patients referred to the dietetic services were also recorded.

Details of a patient’s performance status assessed by the

clinician at the first appointment were recorded when

available.14

2.3. Statistics

Descriptive data are presented as absolute numbers and

percentages and means or medians with standard deviation

and ranges. The probability of referral to a dietitian accord-

ing to the amount of weight lost was derived using a Kap-

lan–Meier survival analysis, using the date of first

assessment as the baseline and the date of dietetic consul-

tation as the event date. The date of last follow-up was

used to remove patients from the analysis once they no

longer had further appointments at the Royal Marsden Hos-

pital. Differences between the numbers of patients referred

at each time point were examined using the v2 test. Other

factors were controlled for in a multivariate analysis using

a Cox proportional hazards model. Performance status,
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treatment setting (adjuvant, neoadjuvant and advanced)

and weight loss were entered as variables into the model.

The nutritional status of patients was also classified accord-

ing to MUST. The data were examined for differences in the

numbers of patients identified as malnourished using each

criterion.

3. Results

Between September 2002 and March 2004, data were collected

on 948 consecutive patients. Twelve patients were unable to

recall their usual weight but were able to indicate whether

they had experienced a small or substantial weight loss.

Twenty-eight patients were unable to recall their usual weight

and were unclear whether they had lost weight. These pa-

tients have been excluded from the analysis.

3.1. Patient characteristics

The baseline characteristics of the remaining 920 patients are

shown in Table 1. There were more males than females in the

group (537 versus 383) although the median age and body

mass index were similar for both groups. Forty-four percent

of patients had no weight loss, 24% had a weight loss between

5% and 10% and 32% had greater than 10% weight loss. There

was no difference in the percentages of men and women los-

ing weight in each of the categories. Three hundred and nine

(34%) patients met the MUST criteria for high risk of nutri-

tional problems and a further 215 patients were classified as
Table 1 – Baseline characteristics of patients referred for asses

Total

Number 920

Age (median, IQR) 66 (57–7

Body mass index (mean (SD)) range 25 15–4

Weight status

No weight loss (%) 403 (44%

Weight loss 5–10% (%) 223 (24%

Weight loss >10% (%) 294 (32%

Number with each primary site

Oesophagus/stomach 238

Locally advanced/metastatic disease 137

Pancreas 122

Locally advanced/metastatic disease 104

Liver and biliary 23

Locally advanced/metastatic disease 15

Lower GI 501

Locally advanced/metastatic disease 222

Unknown primary 18

Locally advanced/metastatic disease 15

Other 18

Disease status

Surgically resected (adjuvant) 131

Disease present (radical treatment) 7

Disease present (neo-adjuvant treatment) 16

Disease present (palliative treatment) 471

No treatment 295
a medium nutritional risk according to MUST (Table 2). It

was not possible to obtain a height measurement on six pa-

tients and so there are data on BMI of 914 of 920 patients.

There were differences in the amounts of weight loss accord-

ing to the site and stage of the disease and performance sta-

tus (Tables 1 and 2).

3.2. Referral to dietetic services

Three hundred and twenty-seven patients (36%) were referred

to the dietetic services. Of these, 41 (13%) referrals occurred

before the patient was assessed in the gastrointestinal unit.

One hundred and thirty-four (15%) patients had no further

appointments after the first assessment or within the first

two weeks of the study.

The probability of referral over time is shown in Fig. 1.

Referrals increased over 12 months for all categories of pa-

tients. For patients with no or minimal weight loss at first

assessment, 21% (95% CI 17.5–26.2) were referred to the

dietetic services by three months and 40% (95% CI 34.4–46.0)

by 12 months. The probability of referral for patients with 5–

10% weight loss at first assessment was similar to patients

with no weight loss, with 26% (95% CI 20.2–32.5) being referred

by three months and 39% (95% CI 31.4–46.8) by 12 months. A

significantly greater proportion of patients with 10% or more

weight loss at first assessment were referred to the dietetic

services at all time points with 41% (95% CI 34.5–46.8) being re-

ferred at three months, increasing to 56% (95% CI 48.5–62.9) by

12 months. Patients with 10% or more weight loss at first
sment of gastrointestinal malignancy

Male Female

537 383

4) 66 (57–73) 67 (57–75)

6 25.3 (4.2) 24.6 (4.7)

) 241 (45%) 162 (42%)

) 132 (25%) 91 (24%)

) 163 (30%) 131 (34%)

168 70

75 47

13 10

261 240

11 7

9 9



Table 2 – Clinical and nutritional characteristics of patients according to the amounts of weight loss

Number of patients

No weight loss 5–10% weight loss >10%weight loss

Total 403 223 294

Primary tumour sites

Oesophagus/stomach 92 (39%) 58 (24%) 88 (37%)

Pancreas 38 (31%) 30 (25%) 54 (44%)

Liver and biliary 6 (26%) 11 (48%) 6 (26%)

Lower GI 244 (49%) 120 (24%) 137 (27%)

Unknown primary 12 (67%) 1 (5%) 5 (28%)

Other 11 (61%) 3 (17%) 4 (22%)

Performance status (WHO)

PS0 n = 141 83 (59%) 31 (22%) 27 (19%)

PS1 n = 450 212 (47%) 114 (25%) 124 (28%)

PS2 n = 133 29 (22%) 40 (30%) 64 (48%)

PS3 n = 77 18 (23%) 12 (16%) 47 (61%)

Not recorded n = 119 61 (51%) 27 (23%) 31 (26%)

BMI (kg/m2)

<18.5 n = 43 2 (5%)a 6 (14%)a 35 (81%)a

18.5–20.0 n = 50 7 (14%)b 10 (20%)a 33 (66%)a

>20 n = 821 390 (48%)c 208 (25%)b 223 (27%)b

Not recorded n = 6

a MUST 2, high risk, needs nutritional treatment.

b MUST 1, medium risk, observe.

c MUST 0, routine clinical care.
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Fig. 1 – Probability of referral to dietetic services according to

the amount of weight loss at first assessment.
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assessment were significantly more likely to be referred to the

dietetic services at all time points (p < 0.00001). Forty percent

of patients with significant weight loss (>10%) were not identi-

fied or referred for dietetic assessment.

Referral may have been affected by factors such as perfor-

mance status, diagnosis and clinical setting within which

treatment was given (adjuvant, neoadjuvant and palliative).

Therefore, the data were analysed without taking into consid-

eration the influence of these factors (univariate analysis) and

correcting for the influence of these factors (multivariate

analysis). The likelihood of referral was significantly associ-

ated with the amounts of weight loss and was independent

of factors such as performance status and clinical setting.

The relative risks of referral are similar with univariate and
multivariate analysis (hazard ratio 1.75 (95% CI 1.4–2.19) and

1.65 (95% CI 1.22–2.23)), respectively.

3.3. Identification for referral

Of the patients referred to the dietetic services during the

course of follow-up, 28 (9%) referrals were made from the out-

patient department and the remaining 299 referrals (91%)

were made whilst the patients were in the hospital. The med-

ian time from assessment to first hospital admission was 21

days (inter quartile range: 12–46).

Patients are routinely screened for nutritional problems

on admission to the Royal Marsden Hospitals. This should

result in patients with a weight loss of 10% since diagnosis

or within the preceeding three months being referred to a

dietitian. Table 3 shows the number of patients referred in

each of the specified weight loss categories and the number

of patients who had an episode of hospital admission but

were not referred. Of the 176 patients with more than 10%

weight loss who had a hospital admission, 35 patients had

already been seen by a dietitian before first assessment in

the gastrointestinal unit. Eighty-four patients were referred

during a hospital admission, of whom 40 were referred dur-

ing the first 7 days following first admission and a further 7

during the next 7 days. Fifty-seven (32%) patients with 10%

weight loss at first assessment failed to be referred for die-

tary assessment on admission to the hospital. Only 11 of

118 (9%) patients with 10% weight loss, who did not require

hospital admission, were referred for dietetic assessment.

Only 17% of patients with a smaller degree of weight loss

were identified for referral during the first two weeks of

hospital admission.



Table 3 – Identification of patients for referral to the dietetic services

Total number in
each category

Total number
of patients

in each category
admitted

into hospital

Number of
patients seen
by a dietitian

before first
assessment
in our unit

Total number
of referrals
occurring

during
admission

Length of time from
admission to referral

Number of
patients
admitted
but not
referred

Number of
referrals
within 7
days of

admission

Number of
additional
referrals
within 14
days of

admission

Number of
additional
referrals
occurring
14 days or
more after
admission

>10% weight loss, n = 294 176 35 84 (48%) 40 7 37 57

5–10% weight loss, n = 223 133 14 51 (38%) 18 2 31 68

No weight loss, n = 403 217 16 98 (53%) 33 8 57 103
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3.4. Thresholds for nutritional screening

Two hundred and ninety-three patients presented with a

weight loss of greater than 10%. This group of patients would

meet the criteria for high risk of malnutrition and immediate

referral to a dietitian at the Royal Marsden Hospital and when

using the criteria established by MUST. The MUST includes

additional components of assessment, compared with the

Royal Marsden that combines BMI and weight loss. Use of

the MUST criteria rather than the Royal Marsden cutoffs

would identify an additional 18 patients as at high risk of mal-

nutrition and 215 patients at medium risk (Table 2).

4. Discussion

This prospective study of consecutive patients referred for

consideration of treatment of their newly diagnosed gastroin-

testinal cancer has four main findings. Firstly, the patients are

not identified early in their treatment for referral to dietetic

services. Secondly, it is unusual for the patients to be referred

to a dietitian as an outpatient. Thirdly, the weight cutoffs for

the identification of patients at high risk of malnutrition

currently in use at the Marsden Hospital underestimate the

number of patients compared with the criteria proposed by

MUST and NICE. Finally, despite clear hospital guidelines for

referral for nutritional assessment, 32% of the patients with

malnutrition as defined in those guidelines are not referred

within one week of a hospital admission.

Thirty-two percent of our patients met the hospital criteria

for referral to a dietitian and 34% of our patients met the

MUST guidelines8 for consideration of immediate nutritional

assessment. Despite this, in this study, the patients were

not referred appropriately for nutritional help. The patients

were more likely to be identified on hospital admission where

there is a nutritional screening tool in use. Staff in outpatient

departments do not recognise patients who may benefit from

nutritional help, thus delaying access to appropriate nutri-

tional intervention. This is problematic as cancer chemother-

apy is increasingly given by outpatient schedules and patients

may only have hospital admissions if toxicities develop that

require inpatient management.

These data suggest that the introduction of a nutritional

screening policy for outpatients could improve the identifica-

tion and referral of patientswho would benefit from nutritional
intervention. This suggestion raises a number of issues. Firstly,

the clinical benefits of nutritional screening have not been

demonstrated in the two randomised trials in this area,6 but

the absence of evidence from these trials may reflect flaws in

their design. Nine other studies of variable design, suggest that

nutritional screening linked to a care plan does have specific

benefits6, and NICE have used these data combined with expert

opinion to reach their recommendations.

Secondly, the introduction of nutritional screening for out-

patients will have associated costs. The main costs associated

with screening may be due to the costs of the treatment

resulting from an increased use of nutritional support. It is

hoped that these costs will be more than counteracted by

the positive financial gains associated with clinical benefits

such as reduced complications and lengths of hospital stay.

We have demonstrated that the criteria currently imple-

mented at the Royal Marsden Hospital for referral of patients

to a dietitian underestimate the number of patients at imme-

diate nutritional risk compared with MUST. One study15 dem-

onstrated that MUST has a low sensitivity and specificity in

identifying hospitalised cancer patients when compared with

Subjective Global Assessment (SGA). SGA is based on a med-

ical history, including details of weight history and a physical

examination and has been validated in cancer patients to as-

sess nutritional status and predict outcomes. In this study,

31% of patients were misclassified as being well nourished

by MUST. If this is true for our study population, it is likely

that the number of patients at nutritional risk is higher than

we suggest and that even greater numbers of patients failed

to receive the nutritional help needed.

Our study has a number of limitations. Firstly, the amounts

of weight loss that we have found may not be representative of

other centres. There are few reports in the literature on

prevalence of weight loss in outpatients. A study of 50 consec-

utive patients referred to a gastrointestinal outpatient depart-

ment reported that 18% met the MUST criteria for medium risk

of malnutrition and 12% had high risk of malnutrition.16 A

second study in 1017 medical outpatients found that 11% of

older adults (>65 years) and 7% of younger adults (<65 years)

were undernourished.17 We found a quarter of our patient

population to be at medium risk and one third at high risk of

developing malnutrition. Thus, the number of patients with

gastrointestinal cancers at risk of malnutrition may be higher

than outpatients in other clinical settings.
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Secondly, the rate of recognition of patients at nutritional

risk may not reflect the situation in other centres. However,

our rate of 41% of patients with more than 10% weight loss

at presentation referred to a dietitian within three months

is similar to that of the only other published study investigat-

ing hospital outpatients. This study in general medical pa-

tients found that under nutrition was recognised in only

43% of the older adults and 12% of the younger adults and

was managed in 14% of older and 5% of younger subjects.17

Thirdly, there may be inconsistency in patient recollection

of their usual weight and patients may be wrongly classified

as being at nutritional risk. A large study reported that 22%

of men and 18% of women may be incorrectly classified on

BMI category, based on self-reported weight, although this

was much more common in overweight than underweight pa-

tients.18 Distortions in self-reported weight appear to be much

less in lean individuals than individuals with overweight.19

Finally, we have used date of referral to a dietitian to

represent the first nutritional help given to a patient. Addi-

tionally, we have assumed that nutritional problems at pre-

sentation will still be evident on hospital admission. It is

possible that any nutritional problems have resolved by the

time hospital admission occurs.

In conclusion, this study suggests that urgent attention is

required to identify outpatients with gastrointestinal malig-

nancies who may be at nutritional risk, to facilitate referral

to dietetic services. Such a strategy could have numerous

beneficial clinical implications.
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