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Abstract
Objectives

The primary aims of this study were the assessment of nutritional status based on Global Leadership Initiative on Malnutrition (GLIM)
criteria 2019 and Subjective Global Assessment (SGA) as well as quality of life (QOL) with World Health Organization Quality of Life-
BREF questionnaire (WHOQOL-BREF) of advanced cancer patients. The secondary aim was to investigate the impact of severity of
malnutrition on QOL of these patients.

Results

This study included 33 advanced cancer patients from Nutritional Counselling Centre Copernicus in Gdansk and Department of
Surgical Oncology, Medical University in Gdansk, Poland. The majority of patients suffered from head/neck (n=12, 33.33%) and
espohageal cancer (n=11, 33.33%). According to the SGA method, most of the patients were malnourished (n=14, 42.42%) and
severely malnourished (n=14, 42.42%). Based on the GLIM criteria, 69.7% of patients (n=23) were severely malnourished. Among all
participants, the highest impairment of QOL in self-assessment of satisfaction of health, environmental, and psychological domain
was observed. The severe malnutrition significantly impairs QOL in psychological (GLIM stage 2, p=0.0033; SGA C, p=0.0310) and
somatic domain (GLIM stage 2, p=0.0423). This is the first study assessing the impact of severity of malnutrition based on new GLIM
criteria on QOL of advanced cancer patients.

Introduction
The complexity of anti-cancer therapy including multidisciplinary support is extremely important for advanced cancer patients.
According to the European Society for Clinical Nutrition and Metabolism (ESPEN) guidelines, the nutritional status of all cancer
patients should be screened regularly due to high risk of malnutrition [1]. Additionally, the risk is higher in patients with advanced stage
of malignancy. The presence of malnutrition limits the response to the anti-cancer therapy [1]. Therefore, the assessment of nutritional
status of these patients is strongly required [2, 3]. Currently, several screening tools are available to assess the nutritional status, for
instance Nutritional Risk Screening 2002 (NRS 2002) or Subjective Global Assessment (SGA). In Kaźmierczak-Siedlecka et al. study
including 84 patients with gastric and esophageal cancer, it was shown that all patients qualified for home enteral nutrition were at risk
of malnutrition or malnourished, thus, they required nutritional treatment. Of high importance 40.4% of were scored “5” in NRS 2002
tool [4]. Thoresen et al. have reported that 65.22% advanced cancer patients were malnourished according to the SGA method [5]. SGA
has been shown to be the best predictor of clinical outcome in comparison with NRS 2002 [6, 7]. Notably, SGA is easy-to-use and non-
invasive. The modified version of SGA is Patients-Generated Subjective Global Assessment (PG-SGA), which additionally reports on the
presence of nutritional symptoms and short-term weight loss [8]. Global Leadership Initiative on Malnutrition (GLIM) proposed a
grading of the severity of malnutrition; stage 1 (moderate) and stage 2 (severe) [9]. It should be emphasized, that GLIM criteria were
published in 2019, therefore, the data regarding these criteria and advanced cancer patients is limited [9].

The presence of cancer significantly deteriorates QOL [10, 11]. In Ahlam et al. study, it was shown that, the majority of Moroccan
patients with advanced palliative care experienced deteriorated QOL in all aspects of physical and emotional functioning [12]. Smith et
al. have reported that pain, anxiety, and depression were associated with the impairment of QOL of advanced cancer patients [13].
Overall, the care of advanced cancer patients involves the assessment and consequently maintenance or improvement of QOL [10].

The primary aims of this study were to assess nutritional status and the QOL in cancer patients at advanced stage of the malignancy.
The secondary aim was to investigate the impact of severity of malnutrition on QOL of these patients.

Methods

Patients
Participants (n = 35) were recruited by a surgeon and nutritionist in Nutritional Counselling Copernicus Centre in Gdansk and
Department of Surgical Oncology (Medical University of Gdansk, Poland). Inclusion criteria were: ≥18 years old (y.o.), the presence of
advanced stage cancer of upper gastrointestinal tract or head and neck cancer, written, informed consent to take part in this study.

Study design
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The flow-chart of this study is presented in Fig. 1. A total of 35 patients were assessed as eligible for this study. Among these, 2 were
excluded, because they did not give a written consent to participate in this study.

Outcomes
The assessment of nutritional status in study participants was done using SGA method, which is divided into 3 parts: medical
interview, physical examination, and the final assessment of nutritional status. Malnutrition was also categorized into stage 1 and
stage 2 using GLIM criteria.

GLIM stage 1 requires one of the following criteria to be met:

1. unintentional weight loss (5–10% within the past 6 months, or 10–20% beyond 6 months),

2. low BMI (<20 kg/m² if < 70 yr., <22 kg/m² if ≥ 70 yr.),

3. reduced muscle mass (mild to moderate deficit).

GLIM stage 2 requires one of the following criteria to be met:

1. unintentional weight loss (>10% within the past 6 months or >20% beyond 6 months),

2. low BMI (<18.5 kg/m² if < 70 yr., <20 kg/m² if ≥ 70 yr.),

3. reduced muscle mass (severe deficit).

Another outcome was to assess QOL in advanced cancer patients. This was done using the World Health Organization Quality of Life-
BREF (WHOQOL-BREF) questionnaire which consists of 26 questions divided into 4 domains (D1 – environmental, D2 – psychological,
D3 – somatic, and D4 – social factors). Additionally, first question (Q1) “How would you rate your quality of life?” is patients’ self-
assessment of QOL (1 point mean “very poor” and 5 “very good”) and second (Q2) “How satisfied are you with your health?” regards
patients’ self-assessment of health status (1 point means “very dissatisfied” and 5 “very satisfied”).

Statistical analysis
The statistical analyses have been performed using the STATISTICA version 13.0 and Microsoft Excel 2019 PL. Normality was tested
with Shapiro–Wilk test. In case of nutritional status assessment, the significance of difference between groups was tested with
Pearson's chi-squared test. To compare the QOL scores between groups, the Mann–Whitney U and the Kruskal–Wallis H tests were
used, as appropriate. The statistical significance level of p = 0.05 was adopted.

Results

Patients’ characteristics
A total of 35 participants were invited to the study. 2 patients disagreed to take part in the study and were excluded. The statistical
analyses were performed for observed cases only. The majority of patients suffered from head/neck (n = 12, 33.33%) and espohageal
cancer (n = 11, 33.33%).
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Table 1
Patients’ characteristics.

  All participants (n = 33)

Age (yr.) 58.91 ± 10.57

Gender F/M n (%) 8/25 (24.24/75.76)

Diagnosis n (%)

Esophageal cancer

Gastric cancer

Head/neck cancer

¬ Pharyngeal cancer

¬ Gum cancer

¬ Tonsil cancer

¬ Craniofacial cancer

¬ Sinus cancer

¬ Tongue cancer

11 (33.33)

10 (30.30)

12 (33.33)

5 (15.15)

1 (3.03)

2 (6.06)

1 (3.03)

1 (3.03)

2 (6.06)

n (%)

ONS

Naso-gastric tube

PEG

Jejunostomy

NCJ

1 (3.03)

4 (12.12)

14 (42.42)

13 (39.39)

1 (3.03)

BMI (kg/m²) 21.78 ± 4.24

ONS – oral nutritional supplement; PEG – percutaneous edoscopic gastrostomy; BMI – body mass index; NCJ – needle catheter
jejunostomy

Nutritional status
As to SGA evaluation, most of the patients were malnourished (n = 14, 42.42%) and severely malnourished (n = 14, 42.42%). Patients
with head/neck cancer were more often severely malnourished in comparison to those with esophageal and gastric cancer (n = 7,
58.33% vs. n = 4, 36.36% and n = 3, 30%, respectively); however, the difference was not statistically significant (p = 0.70675).

According to the 2019 GLIM criteria, n = 23 (69.7% of patients) were severely malnourished. Patients with head/neck advanced cancer
suffered from severe malnutrition more often compared to those with esophageal and gastric advanced cancer (n = 9, 69.7% vs. n = 8,
72.73% and n = 6, 60%, respectively); however, the difference was not statistically significant (p = 0.72151).

Quality of life
The assessment of QOL is presented in Table 2. Moderate malnourished patients (GLIM stage 1) had better QOL in Q1, Q2, and all
domains compared to severe malnourished individuals; however, the difference was statistically significant in Q1, D1, and D2. Patients
at risk of malnutrition (SGA A) had better QOL in Q1 and all domains compared to malnourished subjects (SGA C); the difference was
significant statistically in D2 (p = 0.0310). Additionally, moderate malnourished (GLIM stage 1) patients with advanced head/neck
cancer had better QOL in Q2 and all domains compared to those severely malnourished (GLIM stage 2); the difference was not
significant statistically.

If take into consideration patients’ self-assessment of QOL, a total of 36.36% (n = 12) assessed self QOL as “poor” and 54.55% (n = 18)
of them declared dissatisfaction of self health.
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Table 2
The assessment of QOL.

  Q1 p Q2 p D1 p D2 p D3 p D4 p

All
participants

2.88 
± 
0.89

- 2.36 
± 0.9

- 12.15 
± 1.68

- 13.06 
± 2.14

- 15.3 
± 2.59

- 14.79 
± 2.06

-

Head/neck
cancer

3.08 
± 0.9

0.4603 2.33 
± 
0.78

0.9979 12 ± 
1.91

0.9655 12.17 
± 2.41

0.1841 14.25 
± 2.42

0.1331 14.17 
± 1.85

0.3834

Esophageal
cancer

2.64 
± 
0.81

2.36 
± 
1.03

12.18 
± 1.47

13.27 
± 1.85

15.64 
± 2.91

15.27 
± 2.33

Gastric
cancer

2.9 
± 
0.99

2.4 
± 
0.97

12.3 
± 1.77

13.9 
± 1.85

16.2 
± 2.2

15 ± 2

All
participants

GLIM Stage
1

GLIM Stage
2

3.4 
± 
0.84

2.65 
± 
0.83

0.0382 2.4 
± 
1.07

2.35 
± 
0.83

0.9539 13.5 
± 0.97

11.57 
± 1.59

0.0033 13.8 
± 2.7

12.74 
± 1.81

0.0423 16.4 
± 2.63

14.83 
± 2.48

0.1439 15.9 
± 1.91

14.3 
± 1.96

0.0565

Head/neck
cancer

GLIM Stage
1

GLIM Stage
2

2.67 
± 
1.15

3.22 
± 
0.83

0.4818 2.67 
± 
1.15

2.22 
± 
0.67

0.7273 13.67 
± 1.15

11.44 
± 1.81

0.1455 12.67 
± 4.93

12 ± 
1.32

0.4818 14.33 
± 1.15

14.22 
± 2.77

0.8636 15.33 
± 2.08

13.78 
± 1.72

0.2818

Esophageal
cancer

GLIM Stage
1

GLIM Stage
2

3.67 
± 
0.58

2.25 
± 
0.46

0.0242 2.67 
± 
1.53

2.25 
± 
0.89

0.6303 13.67 
± 0.58

11.63 
± 1.3

0.0242 15 ± 
1.73

12.63 
± 1.51

0.0848 18 ± 
2.65

14.75 
± 2.6

0.1939 17 ± 1

14.63 
± 2.39

0.1333

Gastric
cancer

GLIM Stage
1

GLIM Stage
2

3.75 
± 0.5

2.33 
± 
0.82

0.01905 2 ± 
0.82

2.67 
± 
1.03

0.4762 13.25 
± 1.26

11.67 
± 1.86

0.3524 13.75 
± 0.96

14 ± 
2.37

1.0000 16.75 
± 2.87

15.83 
± 1.83

0.4762 15.5 
± 2.38

14.67 
± 1.86

0.9143

SGA (A) 3.4 
± 
0.89

0.2399 1.8 
± 
0.84

0.1282 13 ± 
0.71

0.1282 14.4 
± 1.67

0.0019

(B vs C:
0,0051;
A vs C:
0.0310)

17.4 
± 3.21

0.2358 15.6 
± 1.67

0.3678

SGA (B) 2.93 
± 1

2.71 
± 
0.91

12.21 
± 1.76

13.79 
± 2.52

15.14 
± 2.25

15.07 
± 2.06

SGA (C) 2.64 
± 
0.74

2.21 
± 0.8

11.79 
± 1.81

11.86 
± 1.1

14.71 
± 2.49

14.21 
± 2.15

SGA (B + C)

(vs. A)

2.79 
± 
0.88

0,1895 2.46 
± 
0.88

0,1728 12 ± 
1.76

0.2901 12.82 
± 2.14

0.1286 14.93 
± 2.34

0.1423 14.64 
± 2.11

0.3641
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ONS – oral nutritional supplement; GLIM – Global Leadership Initiative on Malnutrition; SGA – Subjective Global Assessment; Q1 –
question 1 “How would you rate your quality of life?”; Q2 – question 2 “How satisfied are you with your health?”; D1 – environmental
domain; D2 – psychological domain; D3 – somatic domain; D4 – social factors.

Discussion
The assessment and improvement of the nutritional status and QOL of cancer patients have been recognized as an important part of
complex anti-cancer care. The previous trials have demonstrated that in cancer patients deterioration of QOL and nutritional status is
frequent [9, 14, 15]. However, the studies assessing the severity of malnutrition in advanced cancer patients according to the GLIM
criteria are strongly limited. Additionally, to the best of our knowledge, the present study is the first which assesses the impact of
severity of malnutrition based on GLIM 2019 criteria on QOL in advanced cancer patients. The present study assessed the nutritional
status and QOL in patients with head/neck, esophageal, and gastric advanced cancer.

In the present study, according to the SGA, 84.84% of patients were evaluated as malnourished (SGA B + C), while 42.42% subjects of
all participants were severe malnourished (SGA C). Similarly, Wiegert et al. evaluated the nutritional status of advanced cancer patients
in palliative care (n = 120) in Brazil using PG-SGA [16]. It was shown that, 94.2% patients were malnourished [16]. Moreover, another
trial including 172 advanced cancer patients also in Brazil, showed that 83.6% of these patients were malnourished (PG-SGA B + C)
[17]. Patients with head/neck cancer are particularly at high risk of malnutrition. The location and size of tumour have a huge impact
on swallowing process, thus food intake [18]. The present study has shown that patients with head/neck advanced cancer suffer from
severe malnutrition (SGA C) more often compared to those with esophageal and advanced gastric cancer (58.33% vs. 36.36% and
30%, respectively; p = 0.70675). Similar results were noted if GLIM criteria were taken into consideration (75% vs. 72.73% and 60%
respectively; p = 0.72151).

Enteral nutrition is known as life-saving procedure; however, feeding via artificial access to the alimentary tract is not physiological and
comfortable for patients [19]. Patients with head/neck advanced cancer had more deteriorated QOL than subjects with esophageal
and gastric advanced cancer; however, the difference also was not statistically significant. Moreover, we presented that moderate
malnutrition (GLIM stage 1) was correlated with better QOL than the severe stage (GLIM stage 2). Patients at risk of malnutrition (SGA
A) had a better QOL in 4 domains compared to severely malnourished subjects (SGA C); however, the difference was statistically
significant only in psychological domain. Similar results were obtained in Shahmoradi et al. study [20]. It was shown that PG-SGA
scores significantly correlated with quality of life scores (r2 = 0.38, p < 0.05), psychophysiological well-being (r2 = 0.37, p < 0.05),
functional well-being (r2 = 0.42, p < 0.05), well-being (r2 = 0.07, p < 0.05) [20]. Indeed, it confirmed that malnutrition and more precisely
the severity of malnutrition affect the patients’ QOL.

Conclusions
To the best of our knowledge this is the first study comparing the QOL of patients with different stages of malnutrition according to
new GLIM 2019 classification. In this study, we demonstrated that nutritional status and QOL is deteriorated in patients with
head/neck, esophageal, and gastric cancer. According to the both tool, SGA and GLIM criteria 2019, most of them were severely
malnourished. Additionally, the severity of malnutrition has an impact on QOL of cancer patients.

Limitations
The present study has some limitations. Firstly, the sample size is small. Secondly, the group is non-homogenous. No specified data
concerning tumor stage and ongoing oncological therapy was reported.

Abbreviations
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European Society for Clinical Nutrition and Metabolism

QOL

Quality of Life
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NRS 2002

Nutritional Risk Screening 2002

SGA

Subjective Global Assessment

PG-SGA

Patients-Generated Subjective Global Assessment

GLIM

Global Leadership Initiative on Malnutrition

WHOQOL-Bref

World Health Organization Quality of Life-Bref

ONS

oral nutritional supplement
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percutaneous edoscopic gastrostomy
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body mass index
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needle catheter jejunostomy
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Figure 1

The flow-chart of this study.


