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Introduction: Malnutrition is often co-occur in patients with advanced cancer and are 
associated with poorer response to treatment therapy and decrease significantly the quality 
of life (QoL). There is little evidence regarding the relationship between nutritional status 
and QoL in this patient group.
Purpose of the Study: To assess the relationship between nutritional status and QoL in 
patients with lung cancer.
Methods: Our cross-sectional, descriptive study included 310 patients. Only standardized 
instruments were used to perform the study: Mini Nutritional Assessment (MNA) to assess 
nutritional status and The European Organization for Research and Treatment of Cancer 
Quality of Life Core-30 (EORTC-QLQ-C30) and Lung Cancer-13 (LC-13) to assess the 
QoL.
Results: The mean age in the study group was 63.77±9.43. 18.71% of patients were 
malnourished 44.19% at risk of malnutrition and 37.1% of patients had normal nutritional 
status. Clinical characteristics showed that 75% of respondents had been diagnosed with non- 
small-cell lung carcinoma, with an average duration of illness of 1–2 years. Nearly all 
patients received symptomatic treatment, and one in two had undergone surgery. At sub-
sequent stages, QoL was analyzed in three groups depending on nutritional status risk. 
Malnourished patients had a lower quality of life and greater severity of cancer symptoms 
than those with a normal nutritional status (p<0.001). In regression analysis, nutritional status 
has a significant impact on all QLQ-C30 functional scales. Regression parameters are 
positive, indicating that better nutritional status is associated with better functioning in 
specific QLQ domains.
Conclusion: A considerable proportion of lung cancer patients are either malnourished or at 
risk of malnutrition. Malnutrition correlates negatively with QoL and increases symptom 
severity. Malnutrition is an independent determinant of lower QoL.
Implications for Practice: Nutritional assessment should be accompanied by QoL evalua-
tion, so that nutritional interventions can be optimized based on a patient’s individual 
requirements.
Keywords: malnutrition, lung cancer, quality of life

Introduction
Lung cancer is the most common malignancy in Poland and worldwide.1,2 

According to the published data, lung cancer accounts for approx. 14% of all 
new cancer cases in Poland.1 It is worth noting that it also accounts for approx. 
One-third of all cancer deaths. Lung cancer remains the leading cause of cancer 
morbidity and mortality worldwide, representing nearly 18.4% of cancer deaths.2 

Prognosis in lung cancer mainly depends on the cancer stage at diagnosis; in 
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advanced lung cancers, significant prognostic factors 
include performance status and weight loss before 
diagnosis.3 Despite major advances in oncology, lung can-
cer treatment does not yet produce satisfactory outcomes, 
which is most commonly due to late diagnosis, elderly 
patient age, and comorbidities that restrict the available 
therapeutic options.1

The most common symptoms of local tumor growth 
include coughing, dyspnea, hemoptysis and pain. 
Indicators of regional tumor growth include dysphagia, 
dyspnea, hoarseness, Horner’s syndrome, hypoxia, 
Pancoast syndrome, pericardial or pleural effusion, and 
superior vena cava syndrome.4 Symptoms indicative of 
metastasis include headaches, enlarged liver, psychologi-
cal changes, pain, fainting, weakness and cachexia.

Cancer anorexia-cachexia syndrome (CACS) affects 
55–85% of patients with advanced cancers. Malnutrition 
is found in 30–85% patients with lung cancer and indicates 
a poorer prognosis. CACS is associated with increased 
skeletal muscle protein catabolism, loss of muscle mass 
and body weight, and malnutrition. Cachexia and CACS 
have been associated with poor prognosis, increased fre-
quency of hospitalization, and a very high mortality risk.

Rapidly progressing cachexia leads to anemia, nutri-
tional deficiencies, loss of muscle mass, activity restric-
tion, internal organ and immune system dysfunction, 
changes in outward appearance, depression, weakening 
of social ties, quality of life (QoL) deterioration, and 
ultimately—shorter survival.5 Poor nutritional status also 
seems to be associated with disease severity and 
progression6 and with the treatment used. QoL assessment 
has recently been widely adopted in clinical practice to 
support decision-making with regard to patient treatment 
and care.7–10

Nutritional status evaluation, followed by appropriate 
nutritional intervention, allows patients to better manage 
potential adverse events associated with their disease, ulti-
mately improving their QoL.11 Despite the broad recogni-
tion of its importance, few studies so far have looked at 
nutritional status in cancer patients in the context of its 
impact on QoL.

In cancer patients, QoL is significantly affected by the 
specific diagnosis, its meaning for the patient, the disease’s 
impact on the patient’s physical and mental condition, 
short- and long-term adverse effects of treatment, the 
patient’s coping mechanisms, and the reactions of their 
family members or other individuals.12 Both the cancer 
itself and its treatment entail considerable biochemical and 

psychological changes, all of which may affect the 
patient’s QoL.13

There is little evidence regarding the relationship 
between nutritional status and QoL, anxiety, and depres-
sion in this patient group,14,15 as well as that between 
nutritional status and survival. Despite the broad recogni-
tion of its importance, few studies so far have looked at 
nutritional status in cancer patients in the context of its 
impact on QoL. With the above considerations in mind, we 
have designed and performed the present study to investi-
gate any associations between nutritional status and QoL 
in lung cancer patients.

The purpose of the study was to assess the relationship 
between nutritional status (Mini Nutritional Assessment - 
MNA) and QoL (The European Organization for Research 
and Treatment of Cancer Quality of Life Core-30: 
EORTC-QLQ-C30 and Lung Cancer-13: LC-13) in 
patients with lung cancer.

Patients and Methods
Our cross-sectional, descriptive study included 310 
patients, aged 18 or above, treated at the Lung Center, 
between March 2019 and June 2020.

Exclusion criteria were: age below 18 years; uncertain 
diagnosis of neoplasm; lack of the consent for participa-
tion in the study; serious chronic co-morbidities which 
may interfere the perception of one’s own health situation 
(other malignant neoplasm, heart failure in exacerbation 
phase, severe COPD, asthmatic state, state of hemody-
namic instability); cognitive dysfunction indicative of 
dementia.

A total of 358 patients were invited into the study, then 
35 patients resigned, and 13 questionnaires were filled out 
improperly. All patients included in the study in accor-
dance with the set criteria were administered a survey, and 
their socio-demographic and clinical data were obtained 
from the available medical records.

Comparative analysis of the quality of life QoL was 
conducted Analyzed in three groups of patients, depending 
on nutritional status: group 1 Malnutrition (N = 58) group 
2: Risk of malnutrition (N = 137) group 3: Normal nutri-
tional status (N = 115)

All patients included were informed about the purpose 
and course of the study and advised that they could with-
draw from it at any time. All the patients included pro-
vided their written informed consent to participate in the 
survey. As a general rule, questionnaires were completed 
by the patients without assistance, but with the researcher 
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present. In case of difficulties with questionnaire comple-
tion, a patient could use the researcher’s help, but even in 
that case, all responses were solely their own. The study 
had been approved by the Ethics Committee of the 
Wroclaw Medical University (No 729/2019). The study 
protocol was carried out in accordance with the tenets of 
the Declaration of Helsinki and Good Clinical Practice 
guidelines.

Only standardized instruments listed and described 
below were used to perform the study.

The EORTC QLQ-C30 quality of life questionnaire 
with the QLQ-LC13 lung cancer module is 
a standardized instrument (version 3.0) dedicated to cancer 
patients. It is among the most commonly used scales in 
cancer research, with high validity, reliability, and 
accuracy.16,17 The QLQ-C30 allows for a comprehensive 
analysis of a patient’s perceived health and functioning in 
the physical, emotional, and social dimension. It comprises 
30 items related to five areas of functioning (physical, 
cognitive, emotional, social, role), nine symptoms (fatigue, 
pain, nausea and vomiting, dyspnea, insomnia, appetite 
loss, constipation, diarrhea, financial difficulties), and gen-
eral health. Scores reflect the patient’s QoL. It is among 
the most commonly used scales in cancer research, with 
high validity, reliability, and accuracy. Raw scores for each 
item are converted into a standard 0–100 scale. Higher 
scores in general health and function items indicate better 
QoL, while higher scores for symptoms indicate poorer 
QoL. Our use of the questionnaire was approved by the 
Quality of Life Group within the EORTC (The European 
Organisation for Research and Treatment of Cancer) 
seated in Brussels.

Mini Nutritional Assessment (MNA) 
Questionnaire
All patients were tested using the complete MNA® Mini 
Nutritional Assessment questionnaire (Nestlé Nutrition 
Institute), comprising the screening part and the assess-
ment part. The screening part comprises six items: food 
intake, anthropometric parameters, and general parameters 
(mobility, physical and emotional stress, neuropsychologi-
cal parameters). The assessment part comprises 12 items: 
anthropometric parameters (calf and upper arm circumfer-
ence), general characteristics (six items regarding lifestyle, 
medication, and mobility), diet (number of meals, food 
and fluid intake, mode of feeding), and subjective assess-
ment (self-reported health and nutritional status). The arm 

circumference was measured on the left limb lowered 
freely along the body at its widest point. Calf circumfer-
ence was measured in a sitting position at the widest point 
of the calf using an anthropometric tape. Total MNA 
scores from both parts are used to identify patients with 
a normal nutritional status (≥24 points), at risk of malnu-
trition (17–23 points), and with protein-calorie malnutri-
tion (<17 points). Validation studies have demonstrated the 
high reliability and validity of this instrument (scale sen-
sitivity—97.9%, scale specificity—100%).18

ECOG Performance Status
This is one of the most frequently used scales for assessing 
the state of fitness of patients with cancer. This scale 
consists of six degrees, from 0 to 5, where 0 determines 
the state of full activity, without symptoms of the disease, 
and grade 5 is death.19

A questionnaire comprising items related to patients’ 
demographic characteristics, smoking and alcohol intake 
was completed by researchers based on individual inter-
views. Data on the disease (type and stage, time from 
diagnosis, treatment received) were collected from the 
patients’ medical records.

Statistical Analysis
The data were statistically analyzed. Descriptive statistics 
were calculated. The compliance of the distributions of the 
examined parameters with the normal distribution was 
verified with the chi-square test. Data are presented as 
the mean ± SD for continuous variables and number (per-
centage) for categorical variables. Inter-group differences 
were assessed by ANOVA and post hoc test (Tukey honest 
significant difference). Statistical analysis was carried out 
with STATISTICA v.13.3 software (TIBCO 
Software Inc.).

Results
Patients’ Socio-Demographic 
Characteristics
The mean age in the study group was 63.8±9.4 years. 
A slight majority of patients was male (57.1%) and in 
a relationship (56.1%). Nearly 69% of respondents lived 
in cities, and a decisive majority was professionally inac-
tive (72%—retirees/pensioners). Most patients reported 
vocational (44.1%) or high school education (33.2%). 
(Table 1)
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Clinical characteristics showed that 75% of respon-
dents had been diagnosed with non-small-cell lung carci-
noma, with an average duration of illness of 1–2 years. 
The most common staging parameters were T4 (38.06%), 
N2 (32.29%), and M0 (57.1%). More than half of the 
respondents were free from distant metastases. Where 
such metastases existed, they were located in the liver 
(13.8%) and adrenal glands (11.3%). The number of 
hospitalizations in the study group was 1.35±1.99. 
Nearly all patients received symptomatic treatment, and 
one in two had undergone surgery. The most common 
complaints included chronic coughing (nearly 83%), dys-
pnea (68.71%), and chest pain (68.71%). The patients in 
our group were assigned grade 1 (41.5%) or 2 on the 
Zubrod performance scale. Body weight analysis showed 
that less than 40% of respondents had normal body 
weight (37.1%), 44.2% were at risk of malnutrition, and 
18.8% were malnourished to an extent requiring interven-
tion. Additionally, spirometry results were analyzed. 
FEV1 was 2.47±3.52 for the entire group, FVC was 
3.51±4.91, and FEV1/FVC [%] was 67.99±14.03. 
(Table 2)

Quality of Life Scores
At subsequent stages, QoL was analyzed in three groups, 
depending on nutritional status.

An analysis of QoL as measured by EORTC-QLQ 
domains, considering nutritional status, demonstrated that 

overall QoL, physical functioning, role functioning, and cog-
nitive functioning were better in patients with a better nutri-
tional status.

- Emotional and social functioning was significantly 
better in the group with a normal nutritional status than 
in the two remaining groups.

- Fatigue, nausea and vomiting, pain, dyspnea, appetite 
loss, coughing, mouth or tongue pain, difficulty swallow-
ing, and hair loss were more severe in patients with poorer 
nutritional status.

- Insomnia, diarrhea, financial difficulties, shortness of 
breath, tingling in the hands or feet, chest pain, arm or 
shoulder pain, pain in other body parts, and ineffectiveness 
of pain medication were significantly less severe in the 
group with a normal nutritional status than in the other two 
groups. Constipation and hemoptysis were significantly 
more severe in the malnourished group than in the two 
remaining groups. The results are shown in Table 3.

Regression Analysis for the Impact of 
Nutritional Status on QoL
Nutritional status has a significant and positive impact on 
all QLQ-C30 functional scales, both in single- and multi-
ple-factor analyses. Regression parameters are positive, 
indicating that better nutritional status is associated with 
better functioning in specific QLQ domains.

As expected, the impact of MNA scores on the 
QLQ-C30 and QLQ-LC13 symptom scales is negative, 

Table 1 Patients’ Socio-Demographic Characteristics – Whole Group of Patients with Lung Cancer

Parameters All (n=310)

Age [years] Mean±SD 63.8±9.4

Sex Female 133 (42.9%)
Male 177 (57.1%)

Residence Urban 215 (69.4%)
Rural 95 (30.6%)

Source of income Professional activity 86 (27.7%)
Social welfare, disability pension, retirement, family support 224 (72.3%)

Relationship status In a relationship 174 (56.1%)
Single 136 (43.9%)

Education Primary 34 (11.0%)
Vocational 137 (44.2%)
High school 103 (33.2%)

College/university 36 (11.6%)
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both in single and multiple-factor analyses. Negative 
regression parameters indicate that better nutritional sta-
tus is associated with less severe symptoms and less 
impact on QoL.

In multiple-factor analyses, the impact was weaker, as 
regression parameter values were closer to zero than in 
single-factor analyses. Therefore, variables from Table 1, 
used to correct the multiple-factor analysis, partially 
“account” for the impact of nutritional status on QoL. 
The only exception is arm and shoulder pain, which did 
not depend on MNA in multiple-factor analysis (Table 4)

In summary, QoL in all EORTC-QLQ domains is 
dependent on nutritional status. However, this impact is 
partially accounted for by other socio-demographic and 
clinical variables. After adjusting for their confounding 
effects, the impact of nutritional status weakens, but 
remains significant (except for the arm and shoulder pain 
domain). Nutritional status may thus be considered 
a significant and independent predictor on QoL in all the 
domains studied except one. The results are shown in 
Table 4.

Discussion
A considerable proportion of lung cancer patients are 
either malnourished or at risk of malnutrition. QoL in 
cancer patients depends on cancer type, its location, 
stage, the treatment used, and prognosis. As reported by 
the authors of the available publications on this subject, 
QoL in lung cancer patients is considerably poorer than in 
the healthy population.20,21 Malnutrition is a negative 
prognostic factor in advanced lung cancer, linked to poorer 

Table 2 Participants’ Clinical Characteristics – Whole Group 
of Patients with Lung Cancer

Parameter All (n=310)

Year of diagnosis 4 and more 24 (7.7%)

3 16 (5.2%)

2 233 (75.2%)

1 37 (11.9%)

Cancer type Small-cell 

carcinoma

76 (24.5%)

Non-small-cell 

carcinoma

234 (75.5%)

T parameter T1 51 (16.5%)

T2 99 (31.9%)

T3 37 (11.9%)

T4 118 (38.1%)

Tx 2 (0.6%)

No data 3 (1.0%)

N parameter N0 96 (30.97%)

N1 60 (19.35%)

N2 97 (31.29%)

N3 30 (9.68%)

Nx 24 (7.74%)

No data 3 (0.97%)

M parameter M0 177 (57.10%)

M1a 84 (27.10%)

M1b, M1c 8 (2.58%)

Mx 38 (12.26%)

No data 3 (0.97%)

Metastases to: 

bone 

brain 

liver 

adrenal glands 

multiple organs 

no metastasis

Yes 24 (7.74%) 

24 (7.74%) 

43 (13.87%) 

35 (11.29%) 

28 (9.03%) 

181 (58.39%)

Number of hospitalizations mean±SD 1.35±1.99

Type of treatment 

Surgical treatment 

Chemotherapy 

Radiotherapy 

Symptomatic treatment 

Unconventional treatment

Yes 152 (49.03%) 

118 (38.06%) 

105 (33.87%) 

209 (67.42%) 

8 (2.58%) (more than one 

answer was possible)

Symptoms

Chronic coughing  

Dyspnea 

Chest pain 

Hemoptysis 

Recurrent infections 

Cardiac arrhythmia 

Hoarseness

Yes 254 (81.94%) 

213 (68.71%) 

213 (68.71%) 

88 (28.39%) 

83 (26.77%) 

40 (12.90%) 

68 (21.94%)

(Continued)

Table 2 (Continued). 

Parameter All (n=310)

Performance status 0 50 (16.13%)

1 129 (41.61%)

2 105 (33.87%)

3 or 4 26 (8.39%)

FEV1 [L] mean±SD 2.47±3.52

FVC [L] mean±SD 3.51±4.91

FEV1/FVC [%] mean±SD 67.99±14.03

BMI Kg/m2 22.3 (20.1-24.4)

MNA 

Malnourished 

At risk of malnutrition 

Normal nutritional status

58 

137 

115

18.71% 

44.19% 

37.10%
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outcomes, lower treatment tolerance, shorter survival,22 

lower treatment effectiveness,22 and a higher cost of 
care.3 Studies published to date indicate that eating dis-
orders, cachexia, and sarcopenia are often undiagnosed 
and untreated or treated ineffectively.15 Our results indi-
cate that nearly half of the patients in the study group were 
at risk of malnutrition, and almost 20% were classified as 
malnourished. Published estimates place the prevalence of 
malnutrition among patients with lung cancer at between 
35% and 68%.14–16 It is believed that many patients are 
already malnourished at the time of their first oncologist 
visit,23 and malnutrition may grow more severe over time 
or after chemotherapy. Malnutrition is particularly com-
mon in hospitalized patients and in those with advanced, 
metastatic disease.24–26

According to the National Cancer Institute’s Nutrition 
in Cancer Care guidelines, timely identification and treat-
ment of nutritional problems may improve prognosis in 
cancer patients, helping them gain or maintain body 
weight, improving their response to treatment, and redu-
cing complications from therapy. In a European study, 
median weight loss was 6.5%, while 34.5% of patients 
reported weight loss exceeding 10% before treatment.27

In our study, most patients had been treated for lung 
cancer for about one year, and the number of hospitalizations 
in that period was 1.4. Treatment was most commonly symp-
tomatic, and one in two patients had undergone surgery. 
These therapeutic interventions have an adverse impact on 
body weight, but at the same time, weight loss may inhibit 
response to treatment. As shown by published studies, 31% 

Table 3 EORTC-QLQ Scores in Patients with Lung Cancer Depending on Nutritional Status

QLQ MNA p

Malnutrition 
(N=58)

Risk of Malnutrition 
(N=137)

Normal Nutritional Status 
(N=115)

(mean ± SD)

Overall quality of life 28.16±17.92 35.64±17.29 55.14±23.48 p<0.001*

Physical functioning 47.13±21.3 64.77±17.79 79.3±14.14 p<0.001*
Role functioning 36.21±25.96 49.64±26.23 76.38±25.55 p<0.001*

Emotional functioning 43.97±25.3 43.43±22.79 65.65±32.05 p<0.001*

Cognitive functioning 56.61±23.14 64.84±20.78 84.2±19.1 p<0.001*
Social functioning 50.86±28.51 47.81±29.48 72.9±32.03 p<0.001*

Fatigue 65.9±22.01 56.45±23.76 31.88±23.53 p<0.001*

Nausea and vomiting 35.63±27.12 21.53±21.21 8.26±14.87 p<0.001*
Pain 58.91±22.99 46.96±22.25 27.39±22.21 p<0.001*

Dyspnea 62.64±24.25 50.36±24.63 35.36±23.06 p<0.001*

Insomnia 63.79±21.88 57.66±27.27 31.59±33.58 p=0.001*
Appetite loss 58.05±26.17 41.61±27.65 22.9±26.99 p=0.001*

Constipation 39.66±32.12 17.27±24.62 15.36±23.48 p=0.001*

Diarrhea 13.22±22.46 13.38±25.07 4.35±16.24 p=0.001*
Financial difficulties 56.32±30.72 50.85±28.89 27.25±32.62 p=0.001*

Shortness of breath 53.45±22.36 46.07±21.07 25.02±18.66 p=0.001*

Coughing 64.94±22.88 55.72±23.26 41.81±22.09 p=0.001*
Hemoptysis 27.01±30.24 14.11±20.1 11.59±17.68 p=0.003*

Sore mouth or tongue 27.01±28.92 13.87±18.81 5.51±14.6 p=0.001*

Difficulty swallowing 35.63±29.19 16.79±19.85 6.67±14.78 p=0.001*
Tingling in hands or feet 24.71±30.31 20.68±21.06 9.57±16.38 p=0.001*

Hair loss 35.63±35.79 19.46±27.61 9.57±22.41 p=0.001*
Chest pain 45.4±32.26 34.31±25.55 17.97±22.2 p=0.001*

Arm or shoulder pain 23.56±31.22 16.06±22.9 10.14±21.25 p=0.003*

Pain in other body parts 40.8±36.43 30.9±26.39 12.75±22.33 p<0.001*
No improvement with pain 

medication

61.06±17.44 58.26±16.68 45.97±17.05 p=0.001*

Notes: ANOVA + post hoc analysis (Tukey HSD). *Statistically significant (p<0.05).
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of patients experience persistent weight loss due to tumor 
growth and radiotherapy.28 Both cancer and cancer treat-
ments affect patients’ nutritional status due to lower food 
intake and altered metabolism. Poor nutritional status is 
a prognostic factor in non-small cell lung cancer.29

Self-reported QoL is based on a subjective scale repre-
senting symptom severity. It complements clinical evalua-
tion and can be used to support predictions regarding 
survival.15 Additionally, in lung cancer patients, a higher 
pain threshold has been demonstrated to correlate with 
poorer nutritional status, as poor nutrition is often caused 
by an impaired ability to take in food due to a higher pain 
threshold.30

Some authors strongly emphasize the importance of 
nutritional status in the daily functioning of patients with 
cancer, not only lung cancer. Weight loss is correlated with 
lower survival, and is a strong negative prognostic factor. 

In our study, QoL was significantly lower in groups with 
an unsatisfactory nutritional status, ie among patients who 
were at risk of malnutrition or were malnourished. In 
regression analysis, a normal nutritional status had 
a significant positive impact on all the functional scales 
of the EORTC questionnaire, and a significant negative 
impact on its symptom scales, meaning that it was asso-
ciated with a better QoL and lower symptom severity.

Self-reported QoL is a significant measure of treatment 
outcomes in cancer patients. Physical and mental perfor-
mance, including nutritional status, determine patients’ 
attitudes towards the disease and their strength in coping 
with it. The available publications demonstrate that pro-
blems, including nutritional ones, increase in severity 
along with the duration and stage of lung cancer. 
Patients’ well-being has a major impact on their daily 
functioning and ability to perform social and professional 

Table 4 Regression Analysis for the Impact of Nutritional Status on EORTC-QLQ Domains

Questionnaire Subscale Univariate Multivariate

b 95% CI p b 95% CI p

QLQ-C30 — functional 

scales

Overall quality of life 2.21 1.777 2.643 <0.001* 1.365 0.882 1.849 <0.001*
Physical functioning 2.463 2.098 2.827 <0.001* 1.682 1.301 2.063 <0.001*

Role functioning 3.114 2.547 3.682 <0.001* 1.744 1.163 2.326 <0.001*

Emotional functioning 2.131 1.539 2.724 <0.001* 1.473 0.852 2.094 <0.001*
Cognitive functioning 2.392 1.953 2.831 <0.001* 1.843 1.346 2.34 <0.001*

Social functioning 2.142 1.47 2.814 <0.001* 0.915 0.23 1.6 0.009 *

QLQ-C30 — symptom 

scales

Fatigue −2.894 −3.393 −2.394 <0.001* −1.982 −2.527 −1.437 <0.001*
Nausea and vomiting −2.126 −2.565 −1.688 <0.001* −1.652 −2.153 −1.151 <0.001*

Pain −2.483 −2.967 −1.999 <0.001* −1.827 −2.356 −1.297 <0.001*
Dyspnea −2.221 −2.735 −1.706 <0.001* −1.477 −2.056 −0.898 <0.001*

Insomnia −2.725 −3.359 −2.091 <0.001* −1.929 −2.631 −1.227 <0.001*

Appetite loss −2.957 −3.528 −2.385 <0.001* −2.47 −3.189 −1.751 <0.001*
Constipation −1.626 −2.198 −1.053 <0.001* −1.263 −1.975 −0.552 0.001 *

Diarrhea −0.911 −1.385 −0.436 <0.001* −0.655 −1.261 −0.048 0.036 *

Financial difficulties −2.586 −3.252 −1.92 <0.001* −1.074 −1.8 −0.348 0.004 *

QLQ-LC13 Shortness of breath −2.421 −2.862 −1.981 <0.001* −1.672 −2.184 −1.161 <0.001*

Coughing −1.878 −2.372 −1.385 <0.001* −1.832 −2.423 −1.241 <0.001*
Hemoptysis −1.112 −1.585 −0.639 <0.001* −0.913 −1.363 −0.463 <0.001*

Sore mouth or tongue −1.725 −2.149 −1.302 <0.001* −0.947 −1.459 −0.434 <0.001*

Difficulty swallowing −2.204 −2.639 −1.768 <0.001* −1.679 −2.216 −1.143 <0.001*
Tingling in hands or feet −1.506 −1.97 −1.043 <0.001* −0.86 −1.396 −0.325 0.002 *

Hair loss −1.943 −2.545 −1.342 <0.001* −1.059 −1.71 −0.409 0.002 *
Chest pain −2.131 −2.693 −1.569 <0.001* −1.329 −1.968 −0.69 <0.001*

Arm or shoulder pain −1.033 −1.561 −0.506 <0.001* −0.597 −1.224 0.029 0.063

Pain in other body parts −2.416 −2.999 −1.832 <0.001* −2.13 −2.886 −1.374 <0.001*
No improvement with pain 

medication

−1.114 −1.558 −0.67 <0.001* −1.143 −1.678 −0.609 <0.001*

Notes: *Statistically significant (p<0.05), b – linear regression coefficient, impact of nutritional status on domains and areas of quality of life.
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roles. The literature reports that patients with lung cancer 
experience severe pain, dyspnea, and anxiety and depres-
sion, and most of their symptoms are negatively correlated 
with perceived QoL.15 In our study, patients who were at 
risk of malnutrition or malnourished had more severe 
symptoms, including: coughing, shortness of breath, and 
chest pain, as well as more financial difficulties, compared 
to those with a normal nutritional status. In the study by 
Gupta et al, as in the present one, well-nourished patients 
obtained higher QoL scores than those with a poorer nutri-
tional status.8 Mohan et al (2008) found that anorexia is 
among the most common symptoms, and is present in as 
many as 57% of stage III and IV lung cancer patients.31 

Some patients not responding to chemotherapy experience 
fever, anorexia, and weight loss from the start of treat-
ment. Some authors believe that chemotherapy does not 
significantly improve respiratory function or nutritional 
status, and thus has no positive impact on QoL. In our 
study, as many as 86% of patients received chemotherapy, 
and more than 30% underwent lung resection, while pub-
lished reports indicate that some forms of treatment can 
actually only exacerbate functional disorders and reduce 
QoL. In our study, one in two patients had undergone 
surgery, and all patients received symptomatic treatment. 
This might indicate that firstly, some patients had more 
positive emotions related to the treatment and a belief in 
its effectiveness, and secondly, patients who are not treated 
with chemotherapy do not experience the distressing 
adverse effects of the treatment.

The study by Payne et al32 suggests a possibility that 
interventions to improve patients’ nutritional status may 
bring benefits in terms of physical strength and functional 
capacity. However, all interventions should be undertaken 
with a large degree of caution due to the lack of evidence 
on the subject.

The studies that are available emphasize the impor-
tance of abnormal weight loss as a determinant of func-
tional limitations and loss of independence. As reported by 
Ovesen,33 weight loss was associated with restrictions in 
activity and a lower global health assessment scores in 
patients with lung, breast, and ovarian cancer. In studies 
by other authors, weight loss was linked to lower QoL and 
greater severity of symptoms, particularly pain and fati-
gue, in the EORTC QLQ-C30.34 In summary, it should be 
emphasized that malnutrition is a statistically significant 
independent determinant of QoL, though alongside nutri-
tional status, QoL is also significantly affected by other 
symptoms related to nutrition, nausea and vomiting, 

appetite loss, diarrhea, and constipation, as well as pain, 
age, duration of disease, and the treatment used.35–37 Some 
authors have shown that more severe symptoms are corre-
lated with a lower QoL, and the most significant impact 
was observed for appetite loss, fatigue, pain, and dyspnea. 
In other studies, more symptoms were also associated with 
poorer QoL.14,38,39

Conclusions
A considerable proportion of lung cancer patients are 
either malnourished or at risk of malnutrition. 
Malnutrition correlates negatively with QoL and increases 
symptom severity. Malnutrition is an independent determi-
nant of lower QoL.

Implications for Practice
Nutritional interventions should be considered as a way to 
support the overall strategy of cancer treatment. 
Nutritional assessment should be accompanied by QoL 
evaluation, so that nutritional interventions can be opti-
mized based on a patient’s individual requirements. As 
nutritional interventions may have a clinically significant 
impact on QoL, nutritional care should be included in any 
cancer treatment strategy.

Study Limitations
The small size of the sample, recruited from a single 
center, may have impacted the results, due to different 
approaches to nutritional screening and the instruments 
used. Another limitation is the heterogeneity of the sample 
in terms of cancer type, stage, and treatment, as all these 
factors may have affected results. To obtain a fuller view 
of the group studied, it would be recommendable to 
include an evaluation of pain and affective disorders 
such as anxiety and depression, as all these factors may 
be significant to QoL.
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