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ABSTRACT

Introduction: Malnutrition among cancer patients is associated with a higher risk of 
gastrointestinal toxicity which develops during treatment and may affect quality of life (QOL). 
Thus, this cross-sectional study aimed to determine the nutritional status and QOL of 30 
oncology patients (mean age 50.0+10.7 years) prior to pelvic radiotherapy at Hospital Sultan 
Ismail, Johor Bahru. Methods: Patients were assessed for anthropometry measurements, 
24-h diet recall and nutritional status using Scored Patient-Generated Subjective Global 
Assessment (PG-SGA) questionnaire while the European Organization for Research and 
Treatment of Cancer Care Quality of Life Questionnaire (EORTC QLQ-C30) was used to 
assess QOL two weeks prior to the initiation of pelvic radiotherapy. Results: Mean Body 
Mass Index (BMI) of patients was 23.3+3.3kg/m2 and 33% of patients experienced weight 
loss prior to pelvic radiotherapy. The PG-SGA rating indicated that 63% of patients were at 
Stage A (well-nourished) and 37% were in Stage B (moderate malnutrition). The PG-SGA 
numerical score was a significant predictor of QOL, after adjusting for socio-demographic 
factors (R2=0.861, p<0.05). Conclusion: In general, the low nutritional status of the patients 
indicates the need for early nutritional assessment, education and intervention in ensuring 
optimal nutritional status throughout the pelvic radiotherapy treatment.
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INTRODUCTION

Pelvic radiotherapy treatment is done 
as a single treatment or combination 
of chemotherapy and surgery of 
the gynecology, urology, and lower 
gastrointestinal malignancies (Wedlake 
et al., 2013). Cancer and malnutrition are 
closely related, with malnutrition being 
prevalent at a rate of 40 to 80% among 
cancer patients with neoplasia (Silva et al., 

2015). Furthermore, malnutrition among 
cancer patients prior to pelvic radiotherapy 
treatment alone is between 11 to 33% 
(McGough et al., 2004).

The causes of malnutrition among 
hospitalised cancer patients are due to 
many factors including the location and 
type of tumour, stage of the disease, side 
effects from the treatments, socio-economic 
status, functional phase, and symptoms 
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of nutritional impact, quality of life, and 
awareness of the importance of dietary 
requirements by medical practitioners 
(Silva et al., 2015). In addition, malnutrition 
is also associated with low response to anti-
neoplastic treatment, decreased quality 
of life, high morbidity, mortality due to 
complications from infections, high cost 
of treatment and prolonged hospital stays 
(Silva et al., 2015).

In addition, weight loss is also an 
indicator of malnutrition amongst cancer 
patients; 32% of patients have been reported 
to experience 5% weight loss as compared 
to the usual weight before receiving pelvic 
radiotherapy treatment (Bye et al., 1992). 
On the other hand, up to 83% of patients 
may continue to experience weight loss 
during the pelvic radiotherapy treatments 
(McGough et al., 2004). This happens as 
pelvic radiotherapy treatment causes acute 
and chronic symptoms in patients, with 
about an estimated 70% suffering from 
acute gastrointestinal symptoms whilst 5 
to 30% suffer from chronic gastrointestinal 
symptoms (Packey & Ciorba, 2010). Acute 
symptoms usually manifest during the 
first week of treatment and cause other 
health and economic problems such as 
malnutrition, abdominal pain, faecal 
incontinence, dehydration, weakness, and 
reduced QOL for patients (Fuccio et al., 
2012; Demers, Dagnault & Desjardines, 
2013), and an increase in medical fees and a 
delay in radiotherapy treatment (Kornblau 
et al., 2000). These health problems will 
impact the patients’ food intake, leading to 
continuous weight loss during treatment 
and reduced QOL.

A few studies have been conducted 
on the nutritional status of cancer patients 
during the anti-cancer treatment in 
Malaysia which covers various types of 
cancer and the use of different nutritional 
status assessments (Shahmoradi, Kandiah 
& Loh, 2009; Noriati, 2009; Menon et al., 
2014; Zalina et al., 2016). Nevertheless, 
nutritional status data from pelvic cancer 
patients prior to pelvic radiotherapy 

treatment is still scarce. Therefore, 
this study was conducted to obtain 
valuable data on nutritional status using 
comprehensive assessment tools prior 
to pelvic radiotherapy in the Southern 
region of Malaysia. Findings from this 
study should help towards formulating 
appropriate nutritional interventions to 
ensure that patients can undergo pelvic 
radiotherapy treatment with optimal 
health status.

METHODS

Study design and recruitment
This cross-sectional study involved patients 
aged 18 years and above with pelvic cancer 
area (endometrium, cervix, colon, rectum 
and prostate) scheduled to undergo pelvic 
radiotherapy treatment at the Department 
of Oncology and Radiotherapy, Hospital 
Sultan Ismail Johor Bahru (a referral centre 
for cancer treatment for the southern 
region run by the Ministry of Health, 
Malaysia). During the screening, between 
May 2015 to May 2016, 80 patients were 
screened; however only 30 patients were 
eligible and agreed to be recruited through 
the convenience sampling method. The 
inclusion criteria were 18 years old and 
above, scheduled for pelvic radiotherapy 
treatment as an outpatient or inpatient, 
first pelvic radiotherapy treatment 
scheduled at least 14 days after the study 
started and received radiotherapy or 
concurrent chemo-radiotherapy. Exclusion 
criteria were patients receiving enteral or 
parenteral nutrition or were terminally ill. 
The patients were then grouped based on 
the PG-SGA Global Assessment Categories 
for further analysis to compare the 
nutritional status and quality of life prior 
to the pelvic radiotherapy treatment.

Measured parameters and instruments
Data acquisition involved socio-
demographic profile which included age, 
gender, race, education level, household 
income, marital status, occupation, and 



Nutritional Status and Quality of Life of Oncology Patients Prior to Pelvic Radiotherapy 363

residency status. These data were obtained 
from medical records and interview with 
patients. Clinical data including diagnosis 
and TNM Classification of Malignant 
Tumours (a system for classifying cancer 
that uses codes to declare a class of 
patients’ cancer), current medical issues, 
cancer origin, metastasis area, cancer stage, 
radiotherapy prescription, and underlying 
co-morbidities were obtained from the 
medical records of the patients.

Anthropometric measurements which 
included height were measured using 
the SECA stadiometer Model 220 (SECA, 
Germany) scale to the nearest 0.1 cm, whilst 
the weight and body composition were 
measured using the Tanita UM-052 (Japan) 
scale to the nearest 0.1kg. Body mass 
index (weight/height2) was calculated 
based on a formula recommended by 
the World Health Organisation(2004) 
while body composition such as body fat 
percentage and total body water were 
determined by the scales to the closest 
0.1% and 0.1 kg respectively. The mid-
upper arm circumference (MUAC) and calf 
circumference (CC) were measured by the 
Lufkin tape (Apex Tool Group, UK) to the 
nearest 0.1cm. Measurements were taken 
twice and the average of the two readings 
was used in the data analysis.

Dietary intake was assessed using 
24-h diet recall while the patients were 
interviewed by researchers on the 
consumption of food and beverages, 
starting from the time they woke up 
to the time they went to bed. The Food 
Atlas (Suzana et al., 2015) was used as a 
guide and reference during the session 
for those patients with communication 
or language barrier. Food intake was 
recorded in household measurements 
such as cups, bowls, teaspoons, and 
tablespoons. Nutrient intake was analysed 
using the Nutritionist Pro version 3.1.0 
Software (Axxya Systems US) while the 
macronutrient intake was calculated based 
on individualised requirements according 
to the Dietetic Standard Operating 

Procedures for Cancer Patients by the 
Ministry of Health Malaysia 2013 guideline 
and classified to either exceed or was lower 
than the recommendations.

Nutritional status of patients was 
assessed using the Scored Patient-
Generated Subjective Global Assessment 
(PG-SGA), which is a comprehensive 
and detailed method for assessing the 
nutritional status of cancer patients 
(Ottery, 2000). This method determines 
the nutritional status based on the medical 
history (changes in body weight and food 
intake, the presence of symptoms of the 
nutritional impact and functional capacity 
of the body) and physical assessment 
(subcutaneous fat loss, muscle loss, water 
retention, and ascites). Based on the 
evaluation and scores obtained, patients 
were classified into A (well nourished), 
B (moderate malnutrition) or C (severe 
malnutrition) and the total numerical 
score was classified into nutritional triage 
recommendations as shown in Table 1. 
A higher score indicates requiring more 
intensive nutrition intervention. 

Quality of life was evaluated using a 
specific quality of life proforma for cancer 
patient [EORTC QLQ-C30 version 3.0 
(The European Organisation for Research 
and Treatment of Cancer Care Quality 
of Life Questionnaire)] (Aaronson et 
al., 1993). It covers the functional scales 
(physical, role, emotional, cognitive, and 
social), symptoms (fatigue, nausea and 
vomiting, pain, dyspnea, insomnia, loss 
of appetite, constipation, diarrhoea, and 
financial constraints) and global health 
scale. A higher score for functional scale 
and global health status shows a high or 
healthy level of functioning in patients 
whilst a high score in symptoms scale 
indicates a high level of symptomatology 
or problems (Scott et al., 2008). In addition, 
the functional status was assessed using 
the Eastern Cooperative Oncology Group 
(ECOG) scales. ECOG has six scales that 
measure the disease impact on a patient’s 
daily living abilities with the higher scores 
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indicating worsening of functional ability 
(Blagden, Charman & Sharples, 2003).

Statistical analysis
Descriptive and statistical analysis were 
performed using the Statistical Package for 
Social Sciences (SPSS) version 22 (IBM Corp., 
USA) licensed by the National University 
of Malaysia with a significant difference 
set at p<0.05. Descriptive analysis was 
used to describe the demographic, clinical, 
anthropometric measurements, PG-SGA 
and QOL. Numerical data were expressed 
as median and IQR. All data were assessed 
for normality using the Shapiro-Wilk test. 
Mann-Whitney test was used to determine 
the median difference in the QOL scores 
between PG-SGA categories. Spearman 
test was used to investigate the association 
between PG-SGAs numerical score and the 
mean score from nutritional parameters 
and QOL while linear regression analysis 
was employed to determine nutritional 
risk factors to QOL.

Ethical approval
The study was approved by the Medical 
Research and Ethics Committee of The 
National University of Malaysia (NN-175-
2014) and the Medical Research & Ethics 
Committee of the Ministry of Health 
Malaysia [14-1501-23172 (IIR)].  Informed 

consent was obtained from patients who 
participated in this study.

RESULTS

A total of 80 patients were shortlisted 
based on the inclusion criteria of the study 
but only 30 patients who met the criteria 
agreed to participate in the study (22 
women and 8 men) with a mean age of 
50±10.7 years. The majority of patients only 
had primary school education and were 
unemployed with a household income 
of less than RM1500 per month. Almost 
all patients were living with their family 
when the study was conducted (Table 2). 
As assessed using the Eastern Cooperative 
Oncology Group (ECOG) scales for 
functional status, 50% of patients were at 
level 1, indicating that they had limited 
movement for physical activities but could 
still carry out simple daily activities. The 
majority of the patients were diagnosed 
with rectum cancer (33.3%) followed by 
cervical (30.0%), endometrium (16.7%), 
colon (16.7%), and prostate cancer (3.3%). 
Most of them were in stage 3 (47.8%) 
followed by stage 4 (26.1%) and 41.7% of 
them had no underlying co-morbidities.

Figure 1 shows that according to the 
total numerical score of the PG-SGA, 
most patients in category B PG-SGA were 

Table 1. Classification of numerical score on the PG-SGA nutritional recommendations triage

Triage category based	 Recommended nutrition intervention
on PG-SGA point score

0-1	 No intervention required at this time. Re-assessment on routine and 
regular basis during treatment

2-3	 Patient and family education by dietitian, nurse, or other clinician with 
pharmacologic intervention as indicated by symptom survey and lab 
values as appropriate

4-8	 Requires intervention by dietitian in conjunction with nurse or physician 
as indicated by symptoms

>9	 Indicates a critical need for improved symptoms management and/or 
nutrient intervention options

Source : Ottery (2000)
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Table 2.  Characteristics of the participants, n(%) 

Characteristics	 Total 	 Men (n=8)	 Women (n=22)
		  (n=30)	

Ethnicity			 
	 Malay	 14	 (46.6)	 3	 (37.5)	 11	 (50.0)
	 Chinese	 16	 (53.3)	 5	 (62.5)	 11	 (50.0)
Education level			 
	 No formal education	 3	 (10.0)	 0	 (0.0)	 3	 (14.3)
	 Primary school	 13 	(43.3)	 3	 (42.9)	 10	 (47.6)
	 Secondary school	 11 	(42.5)	 4	 (57.1)	 7	 (33.3)
	 College/University	 1 	 (2.5)	 0	 (0.0)	 1	 (4.8)
Occupation			 
	 Private sector	 2	 (6.7)	 1	 (12.5)	 1	 (4.5)
	 Self-employed	 3	 (10)	 2	 (25.0)	 1	 (4.5)
	 Retired	 3	 (10)	 1	 (12.5)	 2	 (9.1)
	 Unemployed	 22	 (73.3)	 4	 (50.0)	 18	 (81.8)
Household income(n=21)			 
	 <RM1500	 13	 (43.3)	 4	 (66.7)	 9	 (60.0)
	 RM1500-3000	 2	 (6.7)	 0	 (0.0)	 2	 (13.3)
	 >RM3000	 6	 (20.0)	 2	 (33.3)	 4	 (26.7)
Resident status			 
	 With family	 29	 (96.7)	 8	 (100.0)	 21	 (95.5)
	 Home care institution	 1	 (3.3)	 0	 (0.0)	 1	 (4.5)
ECOGstatus (n=26)			 
	 0  	 10	 (38.5)	 3	 (42.9)	 7	 (36.8)
	 1	 15	 (57.7)	 4	 (57.1)	 11	 (57.9)
	 2	 1	 (3.8)	 0	 (0.0)	 1	 (5.3)
Type of cancer			 
	 Endometrium	 5	 (16.7)	 0	 (0.0)	 5	 (22.7)
	 Cervic	 9	 (30.0)	 0	 (0.0)	 9	 (40.9)
	 Colon	 5	 (16.7)	 1	 (12.5)	 4	 (18.2)
	 Rectum	 10	 (33.3)	 6	 (75.5)	 4	 (18.2)
	 Prostate	 1	 (3.3)	 1	 (12.5)	 0	 (0.0)
Metastasis (n=26)			 
	 Yes	 5	 (19.2)	 1	 (12.5)	 4	 (22.0)
	 No	 21	 (80.8)	 7	 (87.5)	 14	 (78.0)
Cancer stage (n=23)			 
	 Stage 1	 2	 (8.7)	 0	 (0.0)	 2	 (13.3)
	 Stage 2	 4	 (17.4)	 0	 (0.0)	 4	 (26.7)
	 Stage 3	 11	 (47.8)	 6	 (75.0)	 5	 (33.3)
	 Stage 4	 6	 (26.1)	 2	 (25.0)	 4	 (26.7)
Co-morbidities			 
	 Diabetes mellitus	 9	 (25.0)	 2	 (25.0)	 7	 (25.0)
	 Hypertension	 9	 (25.0)	 0	 (0.0)	 9	 (32.1)
	 Heart disease	 1	 (2.8)	 0	 (0.0)	 1	 (3.6)
	 Others	 2	 (5.5)	 0	 (0.0)	 2	 (7.1)
	 No co-morbidities	 15	 (41.7)	 6	 (75.0)	 9	 (32.1)
PG-SGA category			 
	 Well nourished	 19 	(63.3)	 6	 (75.0)	 13	 (59.1)
	 Moderate malnutrition	 11 	(36.7)	 2	 (25.0)	 9	 (40.9)
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classified into score >9 (63.6%) of the 
nutritional triage recommendations and 
followed by a 4–8 score (36.4%) suggesting 
that they required dietetic and critical 
interventions. However, the majority 
(52.6%) of the category A PG-SGA required 
only health education on pre-treatment with 
a 2–3 score (Classification as in Table 1).

As shown in Table 3, the majority 
of patients were aged between 51 to 70 
years (76.7%) regardless of the PG-SGA 
categories. Patients in PG-SGA A were 
mostly diagnosed with rectum cancer 
(31.6%) whilst cervix and rectum cancer 
were the common diagnosis in category B 
PG-SGA (36.4% respectively). According 
to the stage of cancer, the  majority in 
category A PG-SGA had stage 3 cancer, 
whilst stage 2 was found in the category 
B PG-SGA. The BMI for both groups was 
within the normal weight range (World 
Health Organisation, 2004). There were no 
significant differences for anthropometry, 
biochemical parameters, and food intake 
between both groups. In view of the food 
intake, the majority of the patients did not 
meet the macronutrients recommendation 
regardless of the PG-SGA category 
classification but patients in category B PG-

SGA had a higher percentage of estimated 
inadequate food intake (Table 3).

With respect to the quality of 
life, category A PG-SGA had a better 
functioning level and less symptoms 
manifestation compared with category B 
PG-SGA. In particular, the median score 
of role, emotional, social, fatigue, pain, 
and appetite loss was better in category 
A PG-SGA, compared to category B PG-
SGA (p<0.05). The median score of the 
global health score was significantly 
higher in category A PG-SGA as compared 
to category B PG-SGA [83.3(16.7) and 
50.0(33.30] respectively (p<0.05) (Table 4).

As shown in Table 5, BMI, and 
protein intake were positively correlated 
with QOL, whilst an inverse relationship 
was found for PG-SGA numerical score 
(p<0.05). Furthermore, the multiple linear 
regression analysis found that PG-SGA 
score was a significant predictor of quality 
of life after adjusting for socio-demographic 
factors (R2=0.861, p<0.05).

DISCUSSION

This cross-sectional study revealed that 
37% of pelvic cancer of multiple etiology 

Figure 1. PG-SGA numerical score between PG-SGA categories according to nutritional triage 
recommendation classification
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Table 3. Demography, clinical, anthropometric, biochemical data and estimated daily macronutrient 
intake profiles between PG-SGA groups (n,%)

PG-SGA  Category/ 	 Total	 A	 B 	 p value
Parameter	 n=30	 Well 	 Moderate
			   nourished 	 malnutrition
			   n=19	 n=11	

Gender	
	 Male	 8(26.7)	 6(31.6)	 2(18.2)	 0.672
	 Female	 22(73.3)	 13(68.4)	 9(81.8)	
Age				  
	 20-50	 7(23.3)	 3(15.8)	 4(36.4)	 0.372
	 51-70	 23(76.7)	 16(84.2)	 7(63.6)	
Cancer type				  
	 Endometrium	 5(16.7)	 4(21.1)	 1(9.1)	 0.830
	 Cervic	 9(30.0)	 5(26.3)	 4(36.4)	
	 Colon	 5(16.7)	 3(15.8)	 2(18.2)	
	 Rectum	 10(33.3)	 6(31.6)	 4(36.4)	
	 Prostate	 1(3.3)	 1(5.3)	 0(0)	
Cancer stage (n=23)				  
	 Stage 1	 2(8.7)	 2(14.3)	 0(0)	 0.041*
	 Stage 2	 4(17.4)	 0(0)	 4(44.4)	
	 Stage 3	 11(47.8)	 8(57.1)	 3(33.3)	
	 Stage 4	 6(26.1)	 4(28.6)	 2(22.2)	
Anthropometry 	
BMI (kg/m2) (n=29)				  
	 <18.5	 2(6.9)	 0(0.0)	 2(18.2)	 0.149
	 18.5 – 24.9	 16(55.2)	 10(55.6)	 6(54.5)	
	 25.0 – 29.9   	 11(37.9)	 8(44.4)	 3(27.3)	
Mid upper arm circumference (cm)a(n=27)				  
	 Muscle wasting 	 1(3.7)	 0(0.0)	 1(12.5)	 0.296
	 Female <22.0 
	 Male <23.0 	
	 Normal	 26(96.3)	 19(100.0)	 7(87.5)	
Calf circumference (cm)b(n=26)				  
	 Muscle wasting	 2(7.7)	 0(0.0)	 2(25.0)	 0.086
	 Female <27.3 
	 Male <30.1 	
	 Normal	 24(92.3)	 18(100.0)	 6(75.0)	
Biochemical profilec				  
Albumin (g/L) (n=14)				  
	 Low (<33)	 6(42.9)	 2(22.2)	 4(80.0)	 0.091
	 Normal	 8(57.1)	 7(77.8)	 1(20.0)	
Hemoglobin (g/L)(n=16)				  
	 Low
	 Female <11.5
	 Male <13.0	 12(75.0)	 7(70.0)	 5(83.3)	 0.511
	 Normal	 4(25.0)	 3(30.0)	 1(16.7)	

Table 3 continued
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Nutrient intaked(n=29)				  
Energy (kcal/d)				  
	 Below requirement   (<30kcal/kg)	 25(86.2)	 14(77.8)	 11(100.0)	 0.268
	 Met requirement    (30-40 kcal/kg)	 4(13.8)	 4(22.2)	 0(0.0)	
Carbohydrate (g/d)				  
	 Below requirement 
	 (<50% from calorie requirement)	 19(65.5)	 10(55.6)	 9(81.8)	 0.234
Met requirement    		
	 (50-60% from calorie requirement)	 10(34.5)	 8(44.4)	 2(18.2)
Protein (g/d)				  
   Below requirement (<1.2g/kg)	 21(72.4)	 11(61.1)	 10(90.9)	 0.110
   Met requirement   (1.2-2.0g/kg)	 8(27.6)	 7(38.9)	 1(9.1)	
Fat (g/d)				  
   Below requirement 
	 (<30% from calorie requirement)	 26(89.7)	 16(88.9)	 10(90.9)	 1.000
   Met requirement
	 (30-35% from calorie requirement)	 3(10.3)	 2(11.1)	 1(9.1)	

p<0.05, Pearson chi-square test, 

a	 MUAC reference : Ferro Luzzi  & James (1996)
b	 CC reference : Sakinah et al. (2004)
c	 Albumin & haemoglobin reference : Kamel et al. (2000)
d	 Individual intake compared to individual requirement based on recommendation from Dietetic 			 
Standard Operating Procedures for Cancer Patients (Ministry of Health Malaysia 2013 guideline).

Table 4. QOL characteristics between group [Median(IQR)]

Quality of life parameters	 PG-SGA A	 PG-SGA B 	 p value
		  (n=19)	 (n=11)	

aFuctioning
	 Physical	 93.3(13.4)	 73.3(46.7)	 0.070
	 *Role	 100.0(33.4)	 33.0(67.0)	 0.006*
	 *Emotional	 91.6(25.0)	 66.6(58.6)	 0.006*
	 Cognitive	 83.3(33.4)	 83.3(33.4)	 0.553
	 *Social	 83.3(33.4)	 33.3(33.6)	 0.021*
bSymptoms
	 *Fatigue	 0.0(13.8)	 44.3(55.7)	 0.002*
	 Nausea/Vomiting	 0.0(0.0)	 16.6(33.3)	 0.077
	 *Pain 	 0.0(16.6)	 50.0(41.6)	 0.000*
	 Dyspnoea	 0.0(0.0)	 0.0(33.3)	 0.250
	 Insomnia	 0.0(8.33)	 33.3(49.9)	 0.123
	 *Appetite loss	 0.0(0.0)	 66.6(83.3)	 0.003*
	 Constipation	 0.0(0.0)	 0.0(66.6)	 0.103
	 Diarrhea	 0.0(0.0)	 0.0(16.6)	 0.445
	 Financial difficulties	 33.3(41.6)	 33.3(83.3)	 0.250
a*Global Health	 83.3(16.7)	 50.0(33.3)	 0.004*

aHigher score indicates a higher level of functioning, bHigher score indicates a higher level of problems, *p<0.05, 
Mann-Whitney test
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Table 5. Correlation of QOL score with associated factors of nutritional status 

Parameters 	 r	 QOL score
			   p value

Anthropometry		
    BMI	 0.476	 0.009*
    MUAC	 0.204	 0.307
    Calf circumference	 0.214	 0.283
Biochemical		
    Albumin	 0.223	 0.444
    Hemoglobin	 0.519	 0.039*
Nutrient intake		
	 Energy	 0.341	 0.065
    Carbohydrate	 0.246	 0.191
    Protein	 0.491	 0.006*
    Fat	 0.344	 0.063
PG-SGA		
PG-SGA numerical  score	 -0.590	 0.001*
Clinical		
   Cancer stage	 0.081	 0.714
   Cancer extent	 -0.262	 0.178
ECOG	 -0.341	 0.088
Socio-demography		
   Age	 0.127	 0.503
   Income	 0.042	 0.860
   Educational status	 0.136	 0.491

*p<0.05, Significant correlation between QOL and nutritional status factors by Pearson test

Table 6. Multiple linear regression analysis of QOL score as dependant variable and nutritional
risk factors as independent variables 

Parameters	 Regression	 95%,CI	 P value
	 	 coefficient (B)

Anthropometry			 
    BMI	 7.596	 -0.42-15.61	 0.060
Biochemical			 
    Hemoglobin	 -1.408	 -6.52-3.71	 0.543
Nutrient intake			 
    Energy	 -0.008	 -0.04-0.02	 0.597
    Protein	 -0.096	 -1.40-0.90	 0.829
PG-SGA			 
PG-SGA score	 -3.946	 -7.46- -0.43	 0.032*

p<0.05, multiple linear regression, Coefficient of determination (R2) = 0.861
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patients had moderate malnutrition 
prior to pelvic radiotherapy as assessed 
using PG-SGA which is a combination 
of both objective and subjective clinical 
measures of nutritional status. This 
finding was higher than the 11 to 33% 
prior to pelvic radiotherapy reported 
by Pia de la Maza et al. (2001) and 
Ferguson et al. (1999). Using objective 
measurements alone, 7% of patients were 
classified as underweight using BMI, 4% 
had upper limb muscle wasting using 
MUAC and 8% had lower limb muscle 
wasting using calf circumference.  Global 
assessment using PG-SGA is considered 
an accurate assessment as compared to 
parameters such as anthropometric and 
biochemical alone as it also takes into 
account the gastrointestinal system and 
physical examination of the body (Neil 
et al., 2011). A recent study from the 
East Coast of Malaysia reported a much 
higher percentage (more than one third) 
of underweight patients based on BMI at 
the time of cancer diagnosis with various 
location of cancer sites compared to this 
current study (Menon et al., 2014). 

The study also found that 33% of the 
patients experienced a weight loss of up 
to 2% over 1 to 6 months prior to pelvic 
radiotherapy treatment. The rate of weight 
loss in this study was lower than an earlier 
study conducted by Bye et al. (1992) where 
32% of patients had 5% weight loss before the 
pelvic radiotherapy treatment. However, 
the incidence of weight loss is likely to 
increase during the pelvic radiotherapy 
treatment by up to 83% (McGough et al., 
2004). This is due to the pelvic radiotherapy 
treatment itself causing inflammation of 
the intestines, diarrhoea, abdominal pain, 
fever, weight loss, and rectal bleeding 
which are symptoms that contribute to the 
risk of malnutrition (Koboziev, Karlsson & 
Grisham, 2010). Thus, early assessment for 
risk of malnutrition is desirable.

By using PG-SGA, this study also 
found that those in malnutrition categories 

using PG-SGA were at a higher risk of 
inadequate intake of macronutrients 
requirement based on energy and protein 
recommendations for cancer patients 
of 30-40kcal/kg and 1.2-2.0g/kg body 
weights, respectively (Dietetic Standard 
Operating Procedures for Cancer Patients 
of the Ministry of Health Malaysia, 2013). 
All patients in category B PG-SGA did not 
meet the energy recommendation while 
only 78% belonged in category A PG-
SGA. Inadequacy of protein intake was 
also higher in category B PG-SGA (91%) 
compared to category A PG-SGA (61%). 
The low dietary intake could be due to the 
older age of the patients and restricting 
intake of certain foods based on traditional 
food beliefs or health reasons that were also 
reported among the local elderly (Suzana, 
Kan & Pa’ Wan Chik, 2002; Suzana, 
Earland & Rahman, 2000). A total of 77% of 
the patients in the study said they faced no 
difficulty in food consumption and did not 
have any symptoms that were detrimental 
to nutrient intake. 

Based on this study, the nutritional 
status of patients significantly influenced 
their quality of life in terms of functional 
ability and many symptom manifestations 
(except dyspnea, insomnia, constipation, 
diarroea, and finance). In this study, a 1 
unit decrease in PG-SGA score (indicates 
improving nutritional status) improved the 
quality of life by almost 4%. Well-nourished 
patients had a better functioning and global 
health status with fewer symptoms prior 
to the pelvic radiotherapy treatment. This 
finding is consistent with previous studies 
that had also showed that nutritional status 
can have an impact on physical function 
and psycho-social parameters (Laky et al., 
2010; Gupta et al., 2006).

Early screening and assessment of 
malnutrition risks should be conducted 
on an individual basis based on individual 
and medical needs (DeWitt & Terrin, 2014) 
where early nutritional intervention for 
patients undergoing pelvic radiotherapy 



Nutritional Status and Quality of Life of Oncology Patients Prior to Pelvic Radiotherapy 371

can reduce the incidence of continuous 
weight loss and improve nutritional status, 
and quality of life during treatment. With 
this, the patients will be able to prepare 
themselves with good nutritional status in 
preparation for the possible side-effects of 
treatment that would interfere with bodily 
functions. Even though the current study 
had a small sample size and was conducted 
in a single study centre, the comprehensive 
nutritional assessment and quality of life 
findings provide valuable local data on 
patients prior to anti-cancer treatment 
for healthcare providers to design early 
intensive interventions programs.

CONCLUSION

This study found that 37% of patients 
suffering from pelvic cancer of multiple 
etiologies were moderately malnourished 
and 33% experienced some weight 
loss prior to the pelvic radiotherapy 
treatment. Furthermore, 86% and 72% 
of them did not meet the energy and 
protein recommendations, respectively. 
Poor nutritional status as assessed using 
PG-SGA contributed to the poor QOL 
at a variance of 86%. Thus, nutrition 
assessment, education, and interventions 
for pelvic cancer patients undergoing 
pelvic radiotherapy treatment should be 
carried out proactively in order to provide 
early preventive measures to prevent 
malnutrition and its undesirable clinical 
outcomes, leading to poor quality of life. 

ACKNOWLEDGEMENTS

The authors would like to thank 
participating cancer patients for their 
patience, and the Dietetic & Catering 
Department and Oncology & Radiotherapy 
Department of Hospital Sultan Ismail Johor 
Bahru for their commitment and technical 
support towards this study. This study was 
supported by BioScenergy International 
Sdn Bhd (NN-2015-049).

REFERENCES
Aaronson NK, Ahmedzai S, Bergman B, 

Bullinger M, Cull A, Duez NJ, Filiberti A, 
Flechtner H, Fleishman SB, de Haes JCJM, 
Kaasa S, Klee MC, Osoba D, Razavi D, 
Rofe PB, Schraub S, Sneeuw KCA, Sullivan 
M & Takeda F(1993). The European 
Organisation for Research and Treatment 
of Cancer QLQ-C30: A quality-of-life 
instrument for use in international clinical 
trials in oncology. J Nat Cancer Inst 85: 365-
376.

Blagden SP, Charman SP & Sharples LD (2003). 
Performance status score: do patients and 
their oncologist agree? Br J Cancer 89: 1022-
7.

Bye A, Kaasa S, OseT, Sundfor K & Trope 
C (1992). The influence of low fat, low 
lactose diet and diarrhea during pelvic 
radiotherapy. Clin Nutr 11: 147-53.

DeWitt T & Hegazi R(2014). Nutrition in pelvic 
radiation disease and inflammatory bowel 
disease: Similarities and differences. 
BioMed Res Inter  vol. 2014 ID716579.

Demers M, Dagnault A & Desjardins J(2013). A 
randomized double-blind controlled trial: 
Impact of probiotics on diarrhea in patients 
treated with pelvic radiation. Clin Nutr 
dx.doi.org/10.1016/j.clnu.2013.10.015.

Dietetic Standard Operating Procedures for 
Cancer Patients of the Ministry of Health 
Malaysia (2013). Prosedur Operasi Standard 
Perkhidmatan Pengurusan Diet Individu bagi 
Pesakit Kanser. Putrajaya, Malaysia: TRS 
Media Sdn Bhd.

Ferguson M, Bauer J, Gallagher B, Capra S, 
Christie D & Mason B (1999). Validation of 
a malnutrition screening tool for patients 
receiving radiotherapy. Australasian Radiol 
J 43: 325-327.

Ferro-Luzzi A & James WPT 1996. Adult 
malnutrition: simple assessment techniques 
for use in emergencies. Br J Nutr 75: 3-10.

Fuccio L, Guido A, Jervoise HN & Andreyev 
(2012). Management of intestinal 
complications in patients with pelvic 
radiation disease. Clin Gastroenterol Hepatol 
10: 1326-1334.



Dzairudzee Rosli, Suzana Shahar, Zahara Abdul Manaf, Hazreen Abd. Majid & Mohd Roslan Haron372

Gupta D, Christopher G, Granick J, James 
FG, Pankaj GV & Carolyn AL(2006). 
Malnutrition was associated with poor 
quality of life in colorectal cancer: a 
retrospective analysis. J Clin Epidemiol 59: 
705-709.

Kamel HK, Karcic E, Karcic A & Barghouti H 
(2000). Nutritional status of hospitalized 
elderly: Differences between nursing home 
patients and community-dwelling patients. 
The Annals of Long Term Care: 8: 33-38.

Kornblau S, Benson B, Catalano R, Richard E, 
Champlin  EE, Field M, Ippoliti C, Lazarus 
HM & Wadler S(2000). Management of 
cancer treatment-related diarrhea: issues 
and therapeutic strategies. J Pain Symptom 
Management 19(2): 118-129.

Koboziev I, Karlsson F & Grisham MB 
(2010). Gut associated lymphoid tissue, 
T cell trafficking, and chronic intestinal 
inflammation. Annals of the New York 
Academy1207: 86-93.

Laky B, Janda M, Kondalsamy-Chennakesavan 
S, Cleghorn G & Obermair A (2010). Pre-
treatment malnutrition and quality of 
life-association with prolonged length 
of hospital stay among patients with 
gynaecological cancer: a cohort study. 
BioMedical Central 10: 232.

McGough C, Baldwin C, Frost G  & Andreyev 
HJN (2004). Role of nutritional intervention 
in patients treated with radiotherapy for 
pelvic malignancy. Br J Cancer 90: 2278-
2287.

Menon K, Shariza AR, Karami AI & Bhavaraju 
VMK(2014). Nutrient intake and nutritional 
status of newly diagnosed patients with 
cancer from East Coast of Peninsular 
Malaysia. BioMed Central 10.1186/1756-
0500-7-680.

Neil T, William JL, Barnett JC, Hall LA, Landt C, 
Charles A & Leath LLL (2011). Evaluation 
of the Patient-Generated Subjective Global 
Assessment (PG-SGA) as a predictor 
of febrile neutropenia in gynecologic 
cancer patients receiving combination 
chemotherapy: A pilot study. Gynecologic 
Oncol 123(2): 360-364.

Noriati U (2009). Impact of nutritional status 
on the quality of life in head and neck 
cancer patients undergoing radio-therapy. 
Masters tesis. Faculty of Medicine and 
Health Sciences, Universiti Putra Malaysia.

Ottery FD(2000). Patient-Generated Subjective 
Global assessment. In The Clinical Guide to 
Oncology Nutrition, The American Dietetic 
Association, pp.11-23.

Packey CD & Ciorbia MA(2010). Microbial 
influences on the small bowel intestines 
response to radiation injury. Current 
Opinion in Gastroenterol 26: 88-94.

Pia de la Maza M, Gotterland M, Ramirez C, 
Araya M, Yudin T,  Bunout D &  Hirsch 
S(2001). Acute nutritional and intestinal 
changes after pelvic radiation. J Am College 
Nutr 20: 636-642.

Sakinah H, Suzana S. Noor Aini MY, Philip 
Poi JH, Shahrul Bahyah K & Rokiah I 
(2004). Validation of malnutrition risk 
screening tool in identifying malnutrition 
among hospitalized geriatrics patients in 
Universiti Malaya Medical Centre. J Nutr 
Health  Aging 8(6): 472.

Shahmoradi N, Kandiah M & Loh SP (2009). 
Impact of nutritional status on the quality 
of life of advanced cancer patients in 
Hospice Home Care. Asia Pacific JCancer 
Prevention 10: 1003-1010.

Silva FRDM, Oliveira MGOADO, Souza 
ASR, Figuera JN & Santos CS (2015). 
Factors associated with malnutrition 
in hospitalized cancer patients: a cross-
sectional study. Nutrition Journal 14: 123.

Suzana S, Earland J & Rahman SA(2000). Food 
intakes and habits of rural elderly Malays. 
Asia Pacific J Clin Nutr 9(2): 122-129.

Suzana S, Kan YC & Pa’ Wan Chik CP(2002). 
Food intakes and preferences of 
hospitalized geriatric patients. BMC 
Geriatrics 2(3): 1-6.

Suzana S, Nik Shanita S, Zahara AM &  Hasnah 
H(2015). Atlas Makanan: Saiz Pertukaran 
dan Porsi (3rd ed.). Kuala Lumpur: MDC 
Publishers Sdn Bhd.



Nutritional Status and Quality of Life of Oncology Patients Prior to Pelvic Radiotherapy 373

Scott NW, Fayers PM, Aaronson NK, Bottomley 
A, Alexander de Graeff, Groenvold M, 
Gundy C, Koller M, Petersen MA &  
Mirjam AG(2008). EORTC QLQ C-30 
reference values. European Organisation 
for Research and Treatment of Cancer, 
Quality of Life Group.

Wedlake LJ, Shaw C, Whelan K &  Andreyev 
HJN (2013). Systematic review: the 
efficacy of nutritional interventions to 
counteract acute gastrointestinal toxicity 
during therapeutic pelvic radiotheraphy. 
Alimentary Pharmacol Therapeutics 37: 1046-
1056.

World Health Organisation (2004). Appropriate 
body-mass index for Asian populations and 
its implications for policy and intervention 
strategies. Lancet 363: 157-63.

Zalina AZ, Jackson K, Kandiah M & Cobiac 
L (2016). Improving the nutritional 
status of patients with colorectal cancer 
undergoing chemotheraphy through 
intensive individualised diet and lifestyle 
counselling. Mal J Nutr 22(1): 65-79.


