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Abstract
Background: Malnutrition is significantly associated with poor clinical outcomes and reduced quality of life among can-
cer patients. Although the number of cancer patients receiving chemotherapy has increased in Palestine, there has been 
limited research on the relationship between malnutrition and quality of life.
Aims: To determine the relationship between nutritional status and quality of life of cancer patients receiving chemother-
apy at Al-Hussein Governmental Hospital in Biet-Jala, Palestine.
Methods: This cross-sectional study included all the patients receiving chemotherapy between 2018 and 2019. Nutritional 
status was assessed using anthropometric measurements and biochemical data retrieved from the participating patients’ 
files. The clinical assessment of malnutrition was done using the Subjective Global Assessment, and quality of life was 
assessed using the European Organization for Research and Treatment of Cancer QLQ-C30 questionnaire version 3. 
Results: One hundred patients (79 female, 21 male) were included in the final analysis. The results revealed that 25% of 
the patients were severely malnourished, and 42% were mildly to moderately malnourished. There was a significant rela-
tionship between malnutrition and quality of life in the following domains: physical functioning, cognitive functioning 
and fatigue. 
Conclusions: Malnutrition is prevalent among Palestinian cancer patients receiving chemotherapy, and it is associated 
with poor quality of life. The results of the study highlight the need for nutritional support programmes for cancer pa-
tients to enhance their nutritional status and improve their quality of life. 
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Introduction
Cancer is the second leading cause of death worldwide. 
The global cancer burden had risen to 18.1 million new 
cases and 9.6 million deaths in 2018. Recent statistics 
have reported that 1 in 5 men and 1 in 6 women world-
wide develop cancer during their lifetime, and one in 8 
men and one in 11 women die from cancer (1). In Pales-
tine, cancer is increasingly becoming a public health con-
cern and it is the second most common cause of death. 
A total of 2536 new cases of cancer were reported in the 
West Bank in 2016. 	

Malnutrition is a common problem among cancer 
patients due to the cancer itself and the adverse effects 
of cancer treatment (2). The prevalence and severity of 
malnutrition depend on the tumour stage and site (3). 
Chemotherapy is aggressive and negatively affects the 
physical and psychological status of cancer patients, 
and it has serious adverse effects on their nutritional 
status (4,5). Moreover, cancer patients undergoing 
chemotherapy often experience taste and smell changes 
which affect their dietary intake (6). For these reasons, all 
cancer patients should be screened regularly for the risk 
or presence of malnutrition, and to consider nutritional 

support as a part of the cancer management plan (7). 
Prevalence of malnutrition varies among countries. For 
example, in a study conducted in Japan, the prevalence of 
malnutrition among 152 cancer patients was 19%. In Italy, 
malnutrition was 9% while nutritional impairment was 
51% among 1950 cancer patients in 22 medical centres 
(8). Among 822 Irish cancer patients, 36% reported body 
weight loss > 5% (9).

Quality of life (QOL) is an essential aspect of the 
medical treatment plans involving patients with chronic 
diseases, and it is considered a clinical measure of health 
care (10). However, for cancer patients, adverse effects 
of chemotherapy have a strong impact on QOL (11). The 
factors that negatively affect QOL of cancer patients are 
fatigue, anxiety, functional impairments and body image 
(12). 

There is a known relationship between malnutrition 
and poor QOL in cancer patients (13). Malnourished 
patients feel weak and tend to stop their usual 
activities, which, in turn, adversely affects their QOL 
(14). Chemotherapy-associated weight loss leads to poor 
physical and social functioning, while weight gain with 
some treatment regimens is associated with adverse 
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effects on emotional and social functions (15). It can be 
inferred that cancer patients with good nutritional status 
have better QOL during chemotherapy as compared to 
malnourished patients. Hence, QOL should be regarded as 
a primary outcome measure for nutritional interventions 
among cancer patients.  

This research aimed to determine the prevalence of 
malnutrition among Palestinian cancer patients and 
its relationship with QOL. There is a need for this type 
of research as the number of cancer cases has been 
increasing in Palestine.

Methods
This cross-sectional study was conducted at Al-Hussein 
Governmental Hospital in Biet Jala, West Bank, Pales-
tine. Data collection was conducted through interviews 
with patients and clinical assessments, and the hospital 
database provided the cancer patients’ profiles and bio-
chemical data. Initially, > 150 patients from the Oncology 
Day Care Unit were invited to participate. This unit treats 
patients receiving chemotherapy. Patients who did not 
consent to the study or refused to continue with the full 
assessment were excluded. A total of 100 patients were 
included in the final analysis. The inclusion criteria were 
patients aged ≥ 18 years who were receiving chemother-
apy at Al-Hussein Governmental Hospital from October 
2018 to March 2019. The exclusion criteria were: age ≤ 
18 years, mental disabilities,  and admission to hospital 
wards or intensive care units.

The Deanship of Scientific Research in the Palestine 
Polytechnic University gave ethical approval (Ref no. 
KA/41/2018) for the research protocol. The Palestinian 
Ministry of Health granted permission to collect the 
required data. Written consent forms were obtained 
from the patients after they had been briefed about the 
purpose of the study.  

QOL was assessed using the validated Arabic version 
of the European Organization for Research and Treatment 
of Cancer (EORTC) C-30 version 3.0 questionnaire. 
EORTC C-30 is a widely used and accepted tool to assess 
QOL of cancer patients. The EORTC C-30 psychometric 
properties have been examined across cultural samples 
in 13 countries (16). The Arabic version of EORTC-C30 was 
validated in neighbouring Lebanon (17). The scoring of 
each item and the total items was according to the steps 
reported in the EORTC-C30 manual (18). The reliability of 
the tool was assessed using Cronbach α coefficient with 
a value of 0.863.  

The Subjective Global Assessment (SGA) tool 
was used to determine the nutritional status of the 
participants. SGA is a valid tool widely used to diagnose 
malnutrition among cancer patients (19). It consists of 2 
main sections: nutritional medical history and physical 
examination for subcutaneous fat and muscle. The 
nutritional medical history includes weight changes 
(during the last 6 months and last 2 weeks); dietary 
intake changes and adequacy; gastrointestinal symptoms 
(like nausea, vomiting, diarrhoea and anorexia for the 

last 2 weeks); and functional capacity (if there is any 
dysfunction or mobility difficulties, and the duration of 
these difficulties). The physical examination includes 
clinical assessment for subcutaneous fat (under the eyes, 
triceps and biceps) and muscle wasting (in the temple, 
clavicle, shoulder, scapula/ ribs, quadriceps, calf, knee 
and interosseous muscle between thumb and forefinger), 
in addition to observation for oedema or ascites. The 
patients were classified into well-nourished (Category 
A), moderately malnourished Category B) or severely 
malnourished (Category C). Well-trained dietitians 
conducted all the assessments. 

Nutritional biochemical assessment using laboratory 
tests was done on the patients. The relevant data from 
the hospital databases for each patient were extracted 
including albumin, complete blood count, creatinine, and 
blood urea nitrogen. These tests were routine laboratory 
tests according to the hospital protocols. Data related 
to cancer stage, location, treatment plan and number 
of chemotherapy sessions were also extracted from the 
patients’ files. 

SPSS version 21 was used for data entry and analysis. 
Descriptive statistics (frequencies, percentages, means 
and standard deviations) were carried out. The χ2 test 
was performed to determine the association between 
malnutrition and the independent categorical variables, 
while the independent samples t test and one-way analysis 
of variance were used to determine the mean differences 
for selected variables. P < 0.05 was considered significant.

Results
Participants’ characteristics
Participants’ characteristics are presented in Table 1. The 
mean age of the participants was 52 (11) years, ranging 
from 22 to 80 years, with a significant difference be-
tween men [61 (15) years] and women [51 (10) years] (P < 
0.01 using independent samples t test). 

The medical history of the participants revealed 
considerable comorbidity: 20% of the participants had 
diabetes, 25% hypertension, 8% dyslipidaemia, 3% history 
of heart diseases, and 62% reported previous operations 
other than for cancer treatment. 

For cancer staging, the patients’ files showed 32% of 
the patients with stage III, 29% stage II, 24% stage 1 and 
15% stage IV, with no significant difference between 
men and women. Metastasis was reported in 11% of 
patients. Patients with breast cancer formed the majority 
of the study sample (49%), followed by colon cancer 
10%, lymphoma 9%, prostate cancer 4%, and leukaemia 
3%. Other cancers were reported to be < 2% (liver, 
bone, pancreas, stomach and bone cancer). For cancer 
treatment, 34% of the patients underwent surgery before 
starting chemotherapy, and 20% received radiotherapy 
during their treatment plan. In terms of the number 
of chemotherapy sessions, 16% of the patients had 2–5 
sessions, 50% had 6–10, while the rest had > 10. 
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The patients’ nutritional assessment according to SGA 
showed that 33% of the participants were well-nourished, 
42% mildly to moderately malnourished, and 25% severely 
malnourished, with no significant differences between 
men and women. There was a significant association 
between cancer stage and nutritional status: stages 3 and 
4 were associated with severe malnourishment compared 
with stages 1 and 2 (P < 0.05, χ2 test). The nutritional 
status of the participants according to SGA domains 
is presented in Figure 1. Severe weight loss (> 10% of 
body weight) was reported among 31% of the patients, 
inadequate dietary intake was reported in 22%, and 58% 
reported limitation in the functional status and mobility. 
Loss of subcutaneous fat around the eyes, triceps and 
biceps was 8%, 39% and 38%, respectively. Moderate and 
severe muscle wasting differed according to the muscle 
sites. The biochemical data showed that 24% of the 
participants had low haemoglobin level, and 27% and 20% 
had low numbers of red blood cells and white blood cells, 
respectively; 14% had low albumin level; and 7% had high 
creatinine and blood urea nitrogen levels. 

The relationship between nutritional status and QOL 
is presented in Table 2. Significantly lower functional 
status was found among severely malnourished patients 
compared with well-nourished and mild-to-moderately 
malnourished patients (P < 0.05). Severely malnourished 
patients reported significantly higher fatigue score 
compared with well-nourished and mild-to-moderately 
malnourished patients (P < 0.05).

The relationship between cancer stage and QOL is 
presented in Table 3. There was a significantly poor score 
in most of the 3 QOL domains in patients with advanced 
cancer (P < 0.05), except for dyspnoea, diarrhoea, financial 
difficulties, social functioning, nausea, and vomiting.

Discussion 
This study successfully determined the prevalence of 
malnutrition (25%) and the risk of malnutrition (42%) 
among cancer patients during chemotherapy treatment. 
The prevalence of malnutrition was higher among those 
with advanced cancer stages. With regard to QOL, mal-
nourished patients had lower functional status and high-
er fatigue level compared with well-nourished and mild-
ly nourished patients. One hundred patients (79 female 
and 21 male) were included in the present study. The 
biochemical data were extracted from the patients’ files. 
Only 44 patients had their albumin measured because 
this was only indicated in types of cancer with high ca-
tabolism, and not for all patients receiving chemotherapy 
according to the hospital follow-up. 

Clinical assessment of the nutritional status revealed 
that 42% had mild-to-moderate malnutrition (SGA 
Category B), and 25% were severely malnourished (SGA 
Category C). This result is consistent with previous studies. 
For instance, Vergara et al. reported that 40.2% of cancer 
patients receiving chemotherapy were malnourished, 
using SGA scoring (20). In a large multicentre study in 
China, of 23 218 cancer patients receiving chemotherapy, 
31.3% were moderately malnourished and 26.5% were 
severely malnourished using the Patients Generated – 
Subjective Global Assessment (SGA) to diagnose 
malnutrition (21). In the Republic of Korea, the prevalence 
of malnutrition using SGA ranged from 19.8% to 34.5% 
depending on cancer treatment (22). The considerable 
prevalence of malnutrition among cancer patients is 
explained by the metabolic stress levels due to cancer and 
the adverse effects of treatment, which decreases dietary 
intake and leads to loss in weight and functional reserve 
(20).

The relationship between QOL and nutritional status 
was significant in certain domains of QOL: physical 
function, cognitive function and fatigue. Malnourished 
patients scored less for physical and cognitive 
functions, and scored more for fatigue. Generally, 
cancer patients’ QOL scores are low (23,24). The QOL 
domains of overall health, physical function and fatigue 
were highly prevalent among cancer patients with 
nutritional problems (24). Much research has reported 
that malnutrition adversely affects QOL among cancer 
patients receiving chemotherapy (25–28). Moreover, 
malnutrition adversely affects patients’ survival (9). In 
a cross-sectional study conducted among > 1000 cancer 
patients, malnutrition was a significant predictor for 
poor QOL (25). There is a significant relationship between 
pain from cancer treatment and metabolic changes due 
to cancer (26). Malnutrition, theoretically and clinically, is 
associated with low QOL among cancer patients during 
chemotherapy. Based on these findings, enhancing the 
nutritional status for cancer patients could improve the 
clinical outcomes and QOL (28). 

The results of the current study revealed that patients 
with advanced stage 3 and 4 cancer reported lower QOL 
compared with patients with stages 1 and 2 cancer. The 

Table 1 Participant characteristics 

Demographic 
characteristics

Value No. %

Sex Male 
Female  

21 
79

21 
79

Personal status Married 
Single  

Divorced 

92 
7 
1

92 
7 
1

Education Primary  
Secondary  
Diploma 

Postgraduate 

46 
30 
11 
13

46 
30 
11 
13

Area of living Hebron 
Bethlehem  
Ramallah  

Jericho 
Jerusalem   

67 
13 
18 
1 
1

67 
13 
18 
1 
1

Work Works 
Does not work 

Retired 

18 
73 
9

18 
73 
9

Smoking Smoker  
Non-smoker
Ex-smoker

13 
83 
4

13 
83 
4
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Figure 1 Patients’ nutritional status according to Subjective Global Assessment Domain
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relationship was significant for pain, insomnia and 
constipation. Patients with stages 3 and 4 cancer scored 
lower in the global health status domain, and stage 
4 cancer patients reported significantly lower scores 
compared with patients with other stages of cancer. 
Similarly, the physical, emotional, role functioning and 
cognitive functions were significantly lower for patients 
with advanced cancer stages. The incidence of fatigue was 
significantly higher in stage 4 than in other stages. These 
findings confirmed the relationship between cancer stage 

and QOL. Al Zahrani et al. found a significantly lower QOL 
for advanced cancer stages among women with breast 
cancer from Saudi Arabia (29). This can be explained by 
the fact that the severity of cancer symptoms increases 
with advanced stages, and QOL is determined by severity 
of disease symptoms. Severe symptoms hinder patients’ 
social roles, with increased levels of irritation, distress 
and depression, especially in advanced cancer stages (10). 
Malnutrition is also a contributing factor to low QOL. 
It is well documented that nutritional problems and 

Figure 1 Patients’ nutritional status according to Subjective Global Assessment Domain (concluded)
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Table 2 Relationship between nutritional status according to SGA and quality of life 

Well-nourished  
(n = 33)

Mildly/moderately malnourished  
(n = 42)

Severely malnourished  
(n = 25)

P

Pain 18.1 (20.1) 17.8 ( 21.5) 26.6 (29.2) 0.277

Dyspnoea 20.2 (28.7) 11.1 (21.6) 12 (25.2) 0.262

Insomnia 44.4 ( 39.6) 40.4 (42.6) 58.6 (40) 0.209

Appetite loss 29.2 (34.1) 37.3 (28.7) 46.6 (37.2) 0.141

Constipation 13.1 (21.9) 19 (27.6) 21.3 (28.6) 0.453

Diarrhoea 11.1 (23) 14.2 (26.6) 21.3 (33.1) 0.365

Financial difficulties 13.1 (23.4) 15 (26.7) 9.3 (26.3) 0.675

Global health status 69.4 (16.7) 65 (15) 59 (16.8) 0.055

Physical functioning 65.8 (20.4) 72.3 (17.6) 58.6 (25.6) 0.035

Role functioning 83.3 (23.1) 88.8 (19.7) 83.3 (29.2) 0.510

Emotional function 63.3 (28.5) 71.2 (30.5) 59.3 (33.4) 0.273

Cognitive functioning 70.7 (29.1) 86.5 (19.9) 66 (25.6) 0.002

Social functioning 87.3 (19.5) 80.1 (25) 82.6 (20.1) 0.376

Fatigue 38.3 (27) 35.9 (26.8) 54.2 (27.2) 0.024 

Nausea, vomiting 18.6 (24.9) 20.2 (21.6) 18.6 (22.2) 0.945

Results presented as mean (standard deviation). SGA = Subjective Global Assessment.
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malnutrition increase with advanced cancer stages (30); 
therefore, lower QOL scores among patients with stage 4 
compared with stages 1 and 2 are to be expected (10).

This study had some limitations. The study was 
conducted in a single medical centre on a small sample. 
The inclusion criteria included different types and 
stages of cancer. The study design was cross-sectional, 
which only defined the relationship between QOL and 
malnutrition without determination of the cause and 
effect relationship. 

Conclusions 
The results revealed that 25% of the patients were severe-
ly malnourished and 42% were mildly to moderately mal-
nourished. A significant association was found between 
cancer stage and nutritional status, with higher stages 
associated more with being severely malnourished. Sig-

nificantly lower functional status, higher fatigue levels 
and lower QOL scores were found among severely mal-
nourished cancer patients compared with well-nour-
ished and mildly to moderately malnourished patients. 
The results highlight the need for routine nutritional 
assessment of all patients referred for chemotherapy. 
Likewise, the study provides evidence of the importance 
of early nutritional intervention programmes for cancer 
patients receiving chemotherapy to enhance their nutri-
tional status and improve their QOL. Further research is 
needed to determine the cause and effect relationship be-
tween malnutrition and QOL in longitudinal prospective 
design. Furthermore, intervention studies are needed to 
optimize the nutritional intervention protocol among 
Palestinian cancer patients receiving chemotherapy. 

Funding: None.

Competing interests: None declared.

Table 3 Relationship between cancer stages and quality of life presented in mean (SD)

Stage 1 Stage 2 Stage 3 Stage 4 P
Pain 14.5 (22.1) 10.9 (15.6) 26 (21.9) 34.4 (31.1) 0.003 

Dyspnoea 15.2 (29.4) 10.3 (23.7) 15.6 (22.3) 17.7 (27.7) 0.776

Insomnia 34.7 (38.6) 42.5 (38.7) 42.7 (41.6) 80 (35.1) 0.005 

Appetite  loss 26.3 (31) 41.3 (34.1) 33.3 (32.7) 53.3 (30.3) 0.069

Constipation 18 (31) 20.6 (27.3) 8.3 (14.6) 31.1 (29.4) 0.035 

Diarrhoea 9.7 (20.8) 17.2 (29) 17.7 (29.3) 13.3 (30.3) 0.699

Financial difficulties 15.2 (27.7) 12.6 (25.8) 12.5 (21.9) 11.1 (29.9) 0.963

Global health status 68 (15) 67.8 (14.8) 66.9 (15.4) 50.5 (17) 0.002 

Physical functioning 68 (22.9) 77.7 (16.7) 62.9 (19 ) 52 (21.4) 0.001 

Role functioning 90.2 (19.6) 91.3 (19.2) 83.3 (23.1) 72.2 (31.9) 0.046 

Emotional functioning 58.3 (31.5) 74.4 (29.3) 73.1 (26.8) 44.4 (29.6) 0.004 

Cognitive functioning 81.2 (24.2) 79.8 (22.4) 77.6 (26.6) 57.7 (28.7) 0.026 

Social functioning 84 (21.6) 85.6 (22.5) 83.8 (19.1) 75.5 (28) 0.539

Fatigue 37.5 (25.5) 31.4 (27.5) 44 (28) 60.7 (22.1) 0.007 

Nausea, vomiting 17.3 (21.6) 24.7 (23.8) 14.5 (21.4) 22.2 (24.1) 0.330
Results presented as mean (standard deviation).

Association de la malnutrition et de la mauvaise qualité de vie chez les patients 
cancéreux sous chimiothérapie, Palestine
Résumé
Contexte : La malnutrition est associée de manière significative à de mauvais résultats cliniques et à une qualité de 
vie réduite chez les patients cancéreux. Bien que le nombre de patients cancéreux sous chimiothérapie ait augmenté 
en Palestine, les recherches sur le lien entre malnutrition et qualité de vie ont été limitées.
Objectifs : Déterminer la relation entre l’état nutritionnel et la qualité de vie des patients cancéreux recevant une 
chimiothérapie à l’hôpital public Al-Hussein de Biet-Jala, en Palestine.
Méthodes : La présente étude transversale incluait tous les patients sous chimiothérapie entre 2018 et 2019. L'état 
nutritionnel a été évalué à l'aide de mesures anthropométriques et de données biochimiques tirées des dossiers des 
patients participant. L'évaluation clinique de la malnutrition a été réalisée à l'aide de l'évaluation globale subjective, 
et la qualité de vie a été déterminée à l'aide de la version 3 du questionnaire QLQ-C30 de l'Organisation européenne 
pour la recherche et le traitement du cancer. 
Résultats : Cent patients (79 femmes, 21 hommes) ont été inclus dans l'analyse finale. Les résultats ont révélé que 
25 % des patients souffraient de malnutrition sévère, et 42 % de malnutrition légère à modérée. Il existait une relation 
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الارتباط بين سوء التغذية وانخفاض جودة الحياة في صفوف مرضى السرطان الذين يتلقون معالجة كيميائية، فلسطين
منال بدرساوي، أسيل الأدهم، أسيل دوفيش 

الخلاصة
الخلفية: يرتبط سوء التغذية ارتباطًا كبيًرا بضعف المخرجات السريرية وانخفاض جودة الحياة في صفوف مرضى السرطان. وعلى الرغم من أن عدد 

مرضى السرطان الذين يتلقون معالجة كيميائية قد زاد في فلسطين، إلا أن البحوث المعنية بالعلاقة بين سوء التغذية وجودة الحياة كانت محدودة.
الأهداف: هدفت هذه الدراسة إلى الوقوف على العلاقة بين الوضع التغذوي وجودة الحياة بالنسبة لمرضى السرطان الذين يتلقون معالجة كيميائية في 

مستشفى الحسين الجامعي في بيت جالا، فلسطين.
طرق البحث: شملت هذه الدراسة المقطعية جميع المرضى الذين تلقوا معالجة كيميائية في الفترة بين عامي 2018 و2019. وخضع الوضع التغذوي 
للتقييم باستخدام القياسات الأنثروبومترية والبيانات البيوكيميائية التي استُخلصت من ملفات المرضى المشاركين. وأُجري التقييم السريري لسوء 
وعلاج  لبحوث  الأوروبية  المنظمة  استبيان  من  الثالثة  النسخة  باستخدام  الحياة  جودة  تقييم  أُجري  بينما  الذاتي،  العالمي  التقييم  باستخدام  التغذية 

 .)QLQ-C30( السرطان
النتائج: شمل التحليل النهائي مائة مريض )79 من الإناث، و21 من الذكور(. وكشفت النتائج عن أن 25% من المرضى كانوا يعانون من سوء 
تغذية حاد، و42% كانوا يعانون من سوء تغذية متوسط إلى معتدل. وكانت هناك علاقة قوية بين سوء التغذية وجودة الحياة في المجالات التالية: 

الأداء البدني، والأداء المعرفي، والإرهاق. 
نتائج  وتُسلط  الحياة.  جودة  ي  بتردِّ ويرتبط  كيميائية،  معالجة  يتلقون  الذين  الفلسطينيين  السرطان  مرضى  بين  التغذية  سوء  ينتشر  الاستنتاجات: 

الدراسة الضوء على الحاجة إلى برامج دعم تغذوي لمرضى السرطان لتحسين وضعهم التغذوي وتحسين جودة الحياة بالنسبة لهم. 
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