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severe malnutrition. The prevalence of malnutrition was significantly related
to gender of patients, type of treatment and the stage of the disease. There
was no significant relationship between the prevalence of malnutrition and
age, although the prevalence of severe malnutrition was higher at older ages.
Conclusion: The prevalence of malnutrition among our patients was
high. Nutritional evaluation is very important to detect patients at risk
of malnutrition or with malnutrition and helps to choose the nutritional
treatment.

Introduction

Cancer is as a major health problem worldwide
and is the third leading cause of death in Iran (1,
2). Head and neck cancers (HNCs) are defined
as malignant tumors of the airways and upper
digestive system, and known as the sixth common
world cancers (3). The anatomical areas involved
are the oral cavity, nose, nasopharynx, oropharynx,
hypopharynx, larynx, thyroid, and salivary glands
(4). HNCs are accounted for the annual incidence
of 690,000 cases (4.9% of incidence of all cancers)

and almost 375,000 global deaths (4.6 of all deaths
from cancers) in 2012 (5). In Iran, Mirzaei et al.,
showed that all types of HNCs were 46.3 cases
per 100,000 people (49.5 in men and 43 in women,
respectively (3).

These findings indicated a high level of HNCs in
the country, similar to other studies in the world (6).
The relationship between cancer and malnutrition
has been established for a long time. Malnutrition
can occur at all stages of the disease. The overall
prevalence of malnutrition, regardless of cancer
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type, is about 40% and has remained constant for
the last 30 years. The percentage of malnourished
patients is particularly high among patients with
gastrointestinal or HNCs (7). The etiology of
malnutrition is multifactorial and its mechanisms
are complex (8-10).

Prevention and early management by appropriate
nutritional support limit the extent of malnutrition
and correction of malnutrition decreases the number
of outpatient visits and hospital admissions, facilitates
therapeutic management and limits treatment-related
complications (11). The prevalence of malnutrition
in patients with HNCs has been reported about
50% in Prevost et al.’s study. The objective of this
study was to assess the nutritional status based on
clinical and laboratory data in patients with HNCs
and therefore, to study the prevalence of malnutrition
in this population (12).

Materials and Methods

After approval by the local Ethics Committee and
obtaining written informed consent, all patients
with locally advanced HNCs who referred to a
training clinic or a hospital (Shahid Sadoughi
Hospital, affiliated to Shahid Sadoughi University
of Medical Sciences, Yazd, Iran) between 2016
and 2017 were enrolled in this cross-sectional
study. Patients with diabetes, hepatic or renal
failure, alcohol dependence, heart failure, immune
system disorders, aplastic anemia and previous
surgical or oncological treatments were excluded.
Demographic data of patients, swallowing
disorders and their type of treatment (Surgery or
Chemotherapy) were recorded. The location of the
tumor was also examined by clinical examination
and radiological findings, and the stages of tumors
was determined by a pathologist.

After clinical examination and complete history
taking, all patients were evaluated for nutritional
status by Patient Generated Subjective Global
Assessment (PG-SGA) questionnaire (13) and serum
albumin (BROMOCRESOL GREEN in acid PH
created a green-blue colored complex, while the
intensity of the created color was proportional to the
amount of albumin in the sample) and hemoglobin
level (calculated by light absorbance of the sample
at 540 nm with optical absorption and standard
concentration, or with the aid of a standard curve)
that were measured in the laboratory of Shahid
Sadoughi Hospital in Yazd, Iran (Hb; normal value,
12.0-15.0 mg/dL; Alb; normal value, 3.5-5.5 mg/dL)
were recorded.

The  patient-generated-subjective  global
assessment (PGSGA) was adapted from the SGA and
developed specifically for patients with cancer (14). It
included additional questions regarding the presence
of nutritional symptoms and short-term weight loss.
In this study, PG-SGA was completed as described
by Ottery (15). Each patient was classified as well-
nourished (SGA A), moderately or suspected of being
malnourished (SGA B) or severely malnourished
(SGA C) based on Ottery questionnaires (Table
1). In addition, for a more complete evaluation of
malnutrition in patients, the prognostic nutritional
index (PNI) was calculated based on the formula
provided by Pinato according to the serum albumin
level and the number of lymphocytes (16).

The PNI was calculated as described previously
where combined albuminxtotal lymphocyte
counts>45, at presentation, were allocated a PNI
score of 0.00. Patients in whom this total was <45
were allocated a PNI score of 1, where a PNI of 1
was indicative of severe nutritional impairment and
PNI of 0.00 was normal. Also, the Nutrition Risk

Table 1: PG-SGA Global Assessment Categories

Variable Stage
A B C
Category Well nourished Moderately malnourished Severely malnourished
Weight No weight loss or recent <5% weight loss in 1 month or >5% weight loss in 1 month or
weight gain 10% in 6 months OR Progressive >10% in 6 months or progressive
weight loss weight loss
Nutritional No deficit or significant Definite decrease in intake Severe deficit intake
intake recent improvement
Nutritional None or significant recent  Present of nutrition impact Present of nutrition impact
impact improvement allowing
adequate intake
Symptoms None Any symptoms that patient Any symptoms that patient reports
reports
Functioning No deficit or recent Moderate functional deficit Severe functional deficit

improvement
Physical exam No deficit

Evidence of mild to moderate loss Obvious signs of malnutrition
of muscle mass
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Table 2: Characteristics and demographic data

Variable No. (%)
Male 60 (67.4)
Female 29 (32.6)
Swallow problem 30 (33.7)
Without swallow problem 59 (66.3)
Surgery treatment 68 (76.4)
Chemotherapy treatment 21 (23.6)
With NG/PEG 4 (4.5)

Without NG/PEG 85(95.5)

Mean age (range)
Mean Hemoglobin level+SD at baseline
Mean Serum Albumin+SD at baseline

50.7 (14-90) years
13.9+4.2 (mg/dL)
3.240.7 (mg/dL)

No: Number of patients; NG: Nasogastric Tube; PEG: Percutaneous endoscopic gastrostomy

Index (NRI) was calculated based on the study of
V. Prevost (12). a NRI score higher than 100 was
considred normal, 97.5 to 100 was regarded as mild
malnutrition, 83.5 to 97.5 as malnutrition and less
than 83.5 as severe malnutrition. For statistical
analysis, SPSS software (version 21, Chicago, IL,
USA) was used. The end point was used to investigate
the prevalence of malnutrition. Also, the prevalence
of malnutrition by gender, age, treatments, stage of
tumor, serum albumin and Hb levels was compared
with Chi-Square, Fisher or T-Student tests. P<0.05
was considered statistically significant.

The mean age of patients was 50.7£15.2 years
(range: 14-90 years). Sixty (67.4%) patients were
male and 29 (32.6%) were female. At baseline,
the mean value of albumin was 3.2+0.7 mg/dL
and mean hemoglobin level was 13.9+4.2 mg/dL.
Totally, 33.7% of patients had swallowing disorders
and 4.5% had nasogastric (NG) tube or PEG. A
total of 76.4% of the patients underwent surgery
and 23.6% of them were treated by chemotherapy or
radiotherapy (Table 2). The most common locations
of HNCs were salivary glands (28.1%), followed by
glottic (23.6%) and oral cavity (13.5%) and most of
the patients were at stage 11 (45, 50.6%) (Table 3).

The nutritional status was assessed with Ottery’s
PG-SGA. Bases on PG-SGA assessment, 49.4% of
the patients had proper nutrition, 30.4% were at
risk or suspected to malnutrition, and 20.2% had
severe malnutrition. The prevalence of malnutrition
was significantly correlated with gender of patients
(P=0.002). Totally, 75.9% of women had proper
nutritional status, while 36.7% of men had proper
nutritional status. Severe malnutrition was noticed
among 26.7% and 6.9% of men and women,
respectively. Therefore, the prevalence of malnutrition
in patients with HNCs was higher in men.

There was also a significant relationship between

Table 3: Tumor location and stage

Variable No. (%)
Tumor locations

Salivary Gland 25(28.1)
Glottic 21 (23.6)
Oral cavity 12 (13.5)
Maxillary sinus 8(9)
Supraglottic 7(7.9)
Nasopharynx 6 (6.7)
Hypopharynx 4(4.5)
Lip 3(3.4)
Unknown 2(2.2)
Oropharynx 1(L.1)
Tumor stage

I 3(3.4)

II 45 (50.6)
11 30 (33.7)
1V 11 (12.4)

No: Number of patients

the prevalence of malnutrition and the type of
treatment and the stage of the disease in patients with
HNC:s, but its prevalence did not have a significant
correlation with the age, although the prevalence
of severe malnutrition was higher at older ages. In
patients in SGA-A and SGA-B groups, mean value
of serum albumin was 3.84+0.4 and 3+0.4 mg/dL,
respectively whereas, in patients in SGA-C group
was 2.4+0.5 mg/dL (p=0.001). Mean hemoglobin
level in well-nourished patients was 14.6+£5.6 mg/dL,
in moderately and severe malnourished patients was
13.541.8 and 13.1+1.7 mg/dL, respectively (p=0.30)
(Table 4). The results of prognosis nutritional index
(PNI) and nutritional risk index (NRI) were shown
in Table 5.

The incidence of malnutrition among patients with
cancer has been estimated between 40 and 80%
(17, 18). The prevalence of malnutrition depends on
the tumor type, location, stage and treatment (19).
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Table 4: Patient-Generated Subjective Global Assessment in cancer patients

Variable SGA A well- SGA B moderately SGA C severely P value
nourished malnourished malnourished

No. of patients (%) 44 (49.4) 27 (30.4) 18 (20.2) -

Gender (M/F) 22:22 22:5 16:2 0.002

Age (year) 48.5+14.6 49.4+15 57.9+16 0.070°

Treatment (S/C) 40:4 20:7 8:10 0.001"

With NG/Without NG 44:0 25:2 16:2 0.1"

Tumor Stage 0.001"

1 3 (100) - -

2 34 (75.6) 10 (22.2) 1(2.2)

3 7 (23.3) 11 (36.7) 12 (40)

4 - 6 (54.5) 5(45.5)

Mean serum albumin+SD (mg/dL) 3.8+0.4 3+0.4 2.4+0.5 0.001"

Mean serum hemoglobin+SD (mg/dL) 14.6+5.6 13.5+1.8 13.1£1.7 0.3"

M: Male, F: Female; S: Surgery; C: Chemotherapy; NG: Nasogastric tube; SD: Standard deviation. *Chi-Square test,

+Anova test

Table S: The results of prognosis nutritional index (PNI) and nutritional risk index (NRI)

Variable No. (%)
Nutritional risk index (NRI)

Normal 36 (40.4)
Mild 6 (6.4)
Moderate 29 (32.6)
Severe 18 (20.2)
Prognostic nutritional index (PNI)

Sever nutritional impairment 49 (55.1)
Normal 40 (44.9)

No.: Number of patients

The consequences of malnutrition may include an
increased risk of complications, decreased response
and tolerance to treatment, a lower quality of life,
reduced survival and higher health-care costs
(9, 14, 20). The most common cancers associated
with malnutrition were gastrointestinal cancers
and HNCs (9). The prevalence of malnutrition in
patients with HNCs was reported about 50% (7).

Without proper screening, more than half of
the patients at risk or unknown malnutrition are
not referred for treatment, and often weight loss in
these patients is commonly accepted as a common
consequence of cancer, while proper educational and
therapeutic interventions can prevent its onset (21,
22). This study showed that the most common source
of cancers in the head and neck was salivary glands,
and the majority of patients (50.6%) were in stage 2
of the disease. The most common type of pathology
among HNCs was squamous cell carcinoma (SCC)
(46.1%). According to PG-SGA, 49.4% of patients
had proper nutrition, 30.4% were at risk or suspected
to malnutrition, and 20.2% of patients had severe
malnutrition.

Thus, more than half of patients with HNCs
(50.6%) were suspected to malnutrition or severe

malnutrition. The findings of the study showed
that the prevalence of malnutrition in men was
significantly higher than women, but its prevalence
did not have a significant relationship with the age,
although the prevalence of severe malnutrition
was higher at older ages. Also, the prevalence of
malnutrition in chemotherapy patients was higher
than those who had undergone surgery. In addition,
higher stage of disease was associated with a higher
incidence of malnutrition. Khoshnevis et al. showed
that the prevalence of moderate to severe malnutrition
was 53.1% in the patients, which is consistent with
the present study.

Of course, their study did not focus solely on
HNC:s, and all patients with gastrointestinal, breast,
lung, genitourinary and other cancers were evaluated.
In contrast to the present study, the prevalence of
malnutrition in their study did not have a significant
relationship with gender, although the prevalence
of malnutrition was higher in males. Similar to the
present study, the prevalence of malnutrition in
patients undergoing chemotherapy and radiotherapy
was more than patients undergoing surgical treatment
(23). In another study at the University of Alberta in
2008, 350 patients with HNCs were evaluated, that
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over 55% of the patients were at risk of malnutrition
and 30% had severe malnutrition, which was higher
than this study.

According to the present study, in their study, the
prevalence of malnutrition in patients undergoing
chemotherapy and radiotherapy was higher than
patients undergoing surgery. They reported that
nutritional support in these therapies should be
considered because radiotherapy limited the oral
intake of patients with HNCs (24). Mala et al. noted
that in patients with HNCs who were supported
by PEG and intestinal nutrition, there was less
weight loss and less hospitalization than patients
undergoing conservative treatment. It also denoted
to an increase in the tolerance of the treatment and
quality of life (25).

Planas et al. showed that 33.9% of cancer patients
were at risk of severe malnutrition. The duration of
hospitalization was also higher in these patients. In
addition, at older ages, patients were more likely at
risk of malnutrition (26). Another study by Lopez et
al. Who examined the nutritional status of 997 cancer
patients, PG-SGA showed a malnutrition prevalence
of 72.9% (29.9% with moderate malnutrition and
43% with severe malnutrition), that was greater than
the present study, and this difference was probably
due to the difference in the number of samples and
also the widespread type of cancer in the Lopez et
al’s study.

In contrast to the present study, the prevalence
of malnutrition was not significantly correlated with
the age and gender of the patients, but similar with
the present study, the prevalence of malnutrition was
significantly related to the stage of the disease and
type of cancer (27). The study of Noroozi et al. on 166
cancer patients, based on the malnutrition universal
screening tools (MUST) assessment method, showed
that 12.6% of patients were moderately malnourished
and 38.5% were severely malnourished. In contrast
to the present study, in their study, there was no
significant relationship between malnutrition and
age, gender, occupation, educational level, marital
status and type of treatment, but there was a
significant relationship between malnutrition and
type of cancer (28).

In another study in patients with gastrointestinal
cancer, the nutritional status of the patients was
assessed based on PG-SGA and NRI, which 70.6%
and 74.5% of patients in accordance with these
criteria were malnourished, respectively. In the
present study based on NRI, 40.4% of patients
had normal nutritional status, 6.4% had mild
malnutrition, 32.6% had moderate and 20.2% had
severe malnutrition (28). In a study by Faramarzi
et al. in Tabriz, Iran, based on PG-SGA, 33% of

patients had moderate malnutrition and 19% had
severe malnutrition, which is consistent with the
present study. In their study, NRI results showed that
35% had moderate malnutrition and 10% had severe
malnutrition (30). Therefore, the design of nutrition
screening and counseling programs, along with the
administration of supplements and micronutrients
in cancer patients, is a necessity, along with the
type of treatment and other clinical conditions, in
the prognosis of illness, treatment, reducing the
hospitalization time, increasing mobility, preventing
depression, and ultimately improving the quality of
life of patients are very effective.

Conclusion

The prevalence of malnutrition among our patients
was high. Nutritional evaluation is very important
to detect patients at risk of malnutrition or with
malnutrition and helps to choose the nutritional
treatment.
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