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Is nutritional status associated with the level of anxiety,
depression and pain in patients with lung cancer?
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Background: Nutritional deficiencies are common in lung cancer patients, especially in those with
advanced and metastatic cancers. The pathogenesis of the development of nutritional disorders in cancer
patients has not been fully explained. The study was performed in order to research associations between
nutritional status and mental condition and pain. The aim of the study was to assess the relationship between
nutritional status and the level of anxiety, depression and perceived pain in patients with lung cancer.
Methods: A total of 257 patients with lung cancer were enrolled. The Mini-Nutritional Assessment (MINA)
questionnaire was used to assess their nutritional status; the Hospital Anxiety and Depression Scale (HADS)
was used to assess their levels of anxiety and depression; the Visual Analog Scale (VAS) was used to assess
levels of perceived pain.

Results: The MNA showed that 23% of the study group was malnourished, 33% at risk of malnutrition
and 44% displayed a normal nutritional status. The HADS questionnaire showed that 65% of the study
group had depressive symptoms and 65% had anxiety. The mean score of the VAS was 4.35. A significant
negative correlation between nutritional status and pain was observed (r=-0.65; P<0.001) as well as between
nutritional status and anxiety and depression (r=-0.68; P<0.001 and r=-0.60; P<0.001, respectively).
Conclusions: The prevalence of nutritional disorders and the intensity of somatic symptoms and
psychological distress are high among lung cancer patients. The significant levels of depression, anxiety
and pain in patients at risk of malnutrition which were highlighted in comparison to patients with a normal

nutritional status indicate the need for early supportive psychotherapy or pharmacological interventions.
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Introduction overall 5-year survival rate only reaches about 15%, even in

Lung cancer is a serious health care problem. It is one of well developed countries (1,2). The severity of lung cancer

the most malignant cancers and is responsible for 17.6% significantly affects both the physical and the emotional
of total cancer-related deaths. Lung cancer has a poor condition of patients.

survival rate despite recent advances in treatment. The Lung cancer patients often experience nutritional
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deficiencies, especially those in whom the disease is at
an advanced stage and those with a metastatic disease.
Disorders such as a subjective sense of poor appetite
(anorexia) and symptoms of muscle catabolism and weight
loss (cachexia) often occur together and are described
as cancer anorexia-cachexia syndrome (CACS). The
development of this syndrome contributes significantly to a
fatal outcome in cancer patients and it is diagnosed in 80%
of them at the terminal stage of the disease (3-5).

Cancer patients who fulfill the criteria of CACS suffer
a significant burden of symptoms which reduce quality of
life, worsen response to treatment and shorten survival
(3,6). Therefore, nutritional risk screening is undertaken
to identify patients at risk for malnutrition in order to
implement proper interventions to prevent the development
and progress of CACS (4). Although these initiatives are
effective, the pathogenesis of the development of nutritional
disorders in cancer patients as well as the relationship
between malnutrition and other factors have not been fully
explained. Therefore, we undertook our study to examine
associations between malnutrition and emotional status and
pain. The aim of the study was to assess the relationship
between nutritional status and the level of anxiety,
depression and perceived pain in patients with lung cancer.

Methods

For the study, 257 patients with lung cancer who had
been hospitalised in the Department of Internal Medicine
at the Lower Silesian Centre for Pulmonary Diseases in
Wroclaw were recruited. All the patients gave written
informed consent to participate in the study and to answer
the questionnaires. The study was approved by the Military
Medical Chamber Bioethics Committee (No. 152/17). The
study aimed to assess nutritional status, pain, depression
and anxiety therefore patients were asked to fill the relevant
questionnaires after admittance to the hospital, but before
the treatment.

To assess the nutritional status, the Mini-Nutritional
Assessment (MINA) questionnaire was used. The original
MNA system was developed by Guigoz (7,8) and currently
it is widely used in the USA and Europe. It comprises
questions related to anthropometric measures (BMI,
mid-arm and calf circumference), weight loss in the past
3 months, lifestyle, dietary habits (number of meals; protein,
fruits, vegetables, and fluid intake), degree of mobility,
and self-assessment of health and nutrition status. The
maximum possible outcome is 30 points. Normal nutritional
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status ranges from 24 to 30 points. Results between 17 and
23.5 points indicate that a patient is at risk of malnutrition
and below 17 points indicate that they are malnourished (9).

Depression was assessed using the Hospital Anxiety
and Depression Scale (HADS). This questionnaire was
developed to identify non-somatic depressive symptoms
in patients undergoing general medical care. This mood
scale has been extensively studied in cancer patients and
its use is common in palliative settings. In this study, the
7-item HADS questionnaire for anxiety and depression was
used (10). Each item on the scale was scored from 0 to 3,
so the total score ranges between 0 and 21. A score below
8 indicates the absence of depressive disorders; between
8 and 10—possible depression and above 10—probable
depression. This scale was adapted to Polish conditions and
validated for use in various groups of patients (11-13).

For the assessment of pain, the Visual Analog Scale
for pain (VAS) was used. This single-item scale is simple,
easy to complete and widely used among cancer patients
and those suffering from post-operative pain. It also gives
reliable results in patients with lung cancer (14). It has to
be self-completed by patients, who select a point between a
0 score value (no pain) and a 10 score value (the worst pain
ever) on a 10-cm horizontal line corresponding to their pain
intensity. Results between 1 and 4 are classified as mild pain,
between 5 and 6 as moderate pain, and 7 and 10 as severe
pain (15).

Statistical analysis

The results of the study were collected in an Excel
spreadsheet and statistically analysed. For the purpose of the
statistical analysis, the R Package for Statistical Computing
v. 3.4.1 was used. The normality of distribution was checked
with the Shapiro-Wilk test. Correlations between the
level of pain and nutritional status and the level of anxiety
and pain were assessed using Spearman’s rank correlation
coefficient. For the comparison of more than two groups,
the Kruskal-Wallis test with the Duncan’s for post-hoc
test were used. A P value of below 0.05 was considered
statistically significant.

Results

The analysis included 257 patients with lung cancer
(115 women and 142 men), with a mean age of 63.2
(§D=9.37) years. The majority of them (154, 59.92%)

lived in a relationship, were retirees (181, 70.43%), and
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Table 1 Clinical characteristics of patients with spirometry details had vocational education (118, 45.91%). One hundred and
and results of VAS for pain eighty-five (71.98%) of the study group suffered from non-
1 (o)
Variable Mean (OSD) or Median (IQR) small cell lung cancer (NSCLC), while 72 (28.92 %) ott them
n (%) from small cell lung cancer (SCLC). The diagnosis was
Age (years) 63.2 (9.37) 63 [59-68] confirmed by histology. Concomitant diseases were frequent
Sex in the study group; 74 (28.79%) had no comorbidities and
" 142 (55.25% 183 (71.21%) had one to three other chronic diseases. In
en (55.25%) 101 (39.30%) patients, metastases were diagnosed, either
Women 115 (47.75%) to one organ or multi organ. Eighty (31.13%) patients
WHO performance status were treated exclusively with surgery, while others were
Grade 0 47 (18.20%) offeFed other type.s of ther.apy or com.blned therapy.
Clinical characteristics of patients with spirometry details
Grade 1 107 (41.63%) . . .
are presented in Zable 1. Lung cancer staging in the study
Grade 2 87 (33.85%) groups is presented in Tible 2.
Grade 3 12 (4.67%) The average result for levels of pain was on the
Grade 4 4 (1.56%) borderline of mild and moderate levels. of pain (Table 1).
. Over half of the study group were discovered to have
Histology nutritional disorders. Two thirds of the patients had various
NSCLC 72 (28.02%) degrees of anxiety and depressive disorders (Tuble 3). A
SCLC 185 (71.98%) significant negative correlation between nutritional status
- and the level of perceived pain was observed (r=-0.65;
Comorbidities . ..
P<0.001), which means that the better the nutrition status,
Lack of comorbidities 74 (28.79%) the lower the pain. The comparison of perceived pain
One coexisting disease 110 (42.80%) among groups of patients with different nutritional status
Two coexisting 64 (24.90%) revealed that malnourished patients reported a significantly
diseases higher level of pain than patients with a normal nutritional
Three coexisting 9 (3.50%) status (Table 4). N
diseases Similar relationships were found between nutritional
status and the HADS score. Better nutritional status
Metastases T . . .
was significantly associated with lower levels of anxiety
No metastases 156 (60.70%) and depression (r=-0.68; P<0.001 and r=-0.60; P<0.001,
Metastases to one 67 (26.07%) respectively). Correlations between nutritional status and
organ HADS or VAS are also presented in Figure 1.
Multi-organ metastases 34 (13.23%) A comparison of the level of anxiety, depression and
Treatment perc.ellved pain among patle.nts. \.’Vlth the three MNA
nutritional statuses revealed significant differences, with
0,
Surgery alone 80(31.13%) P<0.001 for each variable. The level of anxiety, depression
Other treatment 177 (68.87%) and perceived pain differed significantly between patients
FEV1 2.3 (0.76) 2.12 (1.79-2.75) with a normal nutritional status and patients at risk of
VG 2.97 (0.95) 2.83 (2.17-3.61) malnutrition and be.tween paflents with a normal n.utrltlonal
status and malnourished subjects (all P<0.001). Differences
0,
FEVI/FVC (%) 7933 (19.3) 78.24 between malnourished patients and those at risk of
(69.32-86.38) .. L
malnutrition were insignificant.
Severity of pain (VAS) 4.35(2) 5 [3-6]

NSCLC, non-small cell lung cancer; SCLC, small cell lung
cancer; FVC, forced vital capacity; FEV1, forced expiratory
volume in one second; FEV1%N, forced vital capacity; VAS,
Visual Analog Scale.

Discussion

Our study showed that nutritional disorders and the
presence of anxiety and depression are common among
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Table 2 Lung cancer staging of the studied tumors according to TMN by histological type of cancer

Histological type of lung cancer

Variable Total, n (%) P value
SCLC, n (%) NSCLC, n (%)
Number of patients 257 72 185 -
T 0.357
T1 48 (18.7) 7(9.7) 41 (22.2)
T2 86 (33.5) 10 (13.9) 76 (41.1)
T3 29 (11.3) 8(11.1) 21 (11.4)
T4 90 (35.0) 44 (61.1) 46 (24.9)
Tx 4(1.5) 3(4.2) 1(0.5)
N 0.015*
NO 87 (33.9) 19 (26.4) 68 (36.8)
N1 52 (20.2) 10 (13.9) 42 (22.7)
N2 76 (29.6) 24 (33.3) 52 (28.1)
N3 16 (6.2) 5(6.9) 11(5.9)
Nx 26 (10.1) 14 (19.5) 12 (11.3)
M 0.004*
MO 156 (60.7) 30 (41.6) 126 (68.1)
M1 67 (26.07) 26 (36.1) 41 (22.1)
M multi 34 (13.23) 16 (22.2) 18(9.7)

*, statistically significant. TNM, Classification of Malignant Tumors; NSCLC, non-small cell lung cancer; SCLC, small cell lung cancer.

Table 3 Nutritional status and the level of anxiety and depression in the study groups

Scale Group Score range N (%)
MNA Malnourished 0-16.5 29 (23.02)
At risk of malnutrition 17-23.5 42 (33.33)
Normal nutritional status 24-30 55 (43.65)
HADS-D Normal 0-7 90 (35.02)
Borderline abnormal 8-10 64 (24.90)
Abnormal 11-21 103 (40.08)
HADS-A Normal 0-7 87 (33.85)
Borderline abnormal 8-10 63 (24.51)
Abnormal 11-21 107 (41.63)

HADS-D, Hospital Anxiety and Depression Scale for depression; HADS-A, Hospital Anxiety and Depression Scale for anxiety; MNA, Mini-
Nutritional Assessment.

patients with lung cancer. Additionally, patients with a with nutritional disorders. The strong association between
normal nutritional status showed lower levels of perceived nutritional status and the latter symptoms indicate that poor
pain and lower levels of anxiety and depression than patients nutritional status affects factors which lead to increased
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Table 4 Comparison of the level of pain, anxiety and depression in patients with different nutritional status

MNA N Mean (SD) Median [IQR]
VAS for pain
Malnourished 29 5.69 (1.73) 6 [5-7]
At risk of malnutrition 42 4.83 (1.78) 5 [48]
Normal nutritional status 55 2.69 (1.72) 3[1-4]
HADS-A
Malnourished 29 12.76 (4.00) 12 [10-15]
At risk of malnutrition 42 10.17 (3.81) 10 [8-13]
Normal nutritional status 55 4.09 (4.36) 3 [0-7]
HADS-D
Malnourished 29 11.59 (3.46) 12 [9-13]
At risk of malnutrition 42 10.43 (3.68) 10 [9-11.75]
Normal nutritional status 55 3.89 (4.73) 2 [0-7.5]

VAS, Visual Analog Scale; HADS-D, Hospital Anxiety and Depression Scale for depression; HADS-A, Hospital Anxiety and Depression

Scale for anxiety; MNA, Mini-Nutritional Assessment.

Depression

R=-0.675

O P<0.001

Visual analog scale for pain Anxiety
10 R=-0.646 25
°
P<0.001
8 — < 20 o
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0 — ° o @b 0 -

T T T T T 1 T
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Mini-nutritional assessment

Figure 1 Plot of correlations between MNA score and scores HADS and VAS for pain. MNA, Mini-Nutritional Assessment; HADS,

Hospital Anxiety and Depression Scale; VAS, Visual Analog Scale.

mortality and morbidity among lung cancer patients.

The importance of assessing nutritional status in lung
cancer patients arises both from the high prevalence of
malnutrition in this groups of patients and the association
of malnutrition with poor outcomes. Reports from the
literature show that many patients with lung cancer
experience nutritional deficits and weight loss. The Eastern
Cooperative Oncology Group focused on weight assessment
in cancer patients. They revealed that patients with
favourable subtypes of cancer have the lowest frequency
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of weight loss, while aggressive tumours had the highest
frequency of weight loss (30% wvs. 87%). Patients with lung
cancer were classified in a group of diseases that have an
intermediate frequency of weight loss (SCLC, 57% and
NSCLC, 61%) (16). Bagan et 4l. examined 86 consecutive
patients with NSCLC referred for a pneumonectomy. In
this group, 39% of the patients were already malnourished
before treatment, as measured by biological markers (16).
The assessment of nutritional status conducted by
Gioulbasanis er 4/., among patients with metastatic lung
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cancer who were referred to their institution for the
initiation of systemic therapy, revealed that only 27.8%
had an adequate nutritional status according to the MNA,
while 46.2% were at risk of malnutrition and 26.0% were
malnourished (17). In the present study, the percentage
of patients with nutritional disorders was also high, as
malnourished patients and patients at risk of malnutrition
constituted over half of the study group (23.02% and
33.33%, respectively). It is also worth noting that in many
lung cancer patients weight loss can already be observed at
diagnosis, which worsens their health condition even before
they start treatment.

Malnutrition negatively affects the prognosis. Mori
et al. analysed data from 406 patients treated surgically
for primary lung cancer who were followed-up for a
median of 55.1 months. In this group, nutritional status
was assessed using prognostic nutritional index (PNI)
and analysed together with other clinical-pathological
factors. A PNI result of above 50 was associated with a
younger age and pathological stage I. The 5-year survival
rate was significantly higher in patients with a PNI above
50 than in those with a PNI below 50 (84.4% vs. 70.7%,
respectively). Postoperative complications occurred more
often in patients with a lower PNI and additionally, the
PNI together with the pathological stage of the disease
were identified as independent prognostic factors (18).
Dewys et al. showed that in both histological subtypes of
lung cancer, weight loss had a prognostic effect in patients
with tumours of a limited extent. Interestingly, in patients
with a more advanced tumour extent who were undergoing
chemotherapy, weight loss had no effect on survival (19).
In Bagan er al.’s study, malnutrition appeared to be the
predictive factor for major postoperative complications,
with an odds ratio (OR) of 1.76 and 90-day mortality with
an OR of 6.5 in patients undergoing a pneumonectomy
due to NSCLC (16). Similarly, in 52 patients undergoing
curative resection for lung carcinoma, the complication
risk after a pneumonectomy was associated with their
nutritional status, as reported by Jagoe et 4. In their study,
poor nutritional indices (weight and skin-fold thickness)
significantly increased the risk of death and reventilation.
These parameters also increased the rate of development
of pneumonia and other pulmonary complications, but to a
lesser extent (20).

Identifying factors which contribute to a worsening
nutritional status in cancer patients is important for the
planning of treatment. Patients at risk of malnutrition
and malnourished patients often report a higher level of
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perceived symptoms than those with a normal nutritional
status. Persistent distress, depression, and pain are among the
predisposing risk factors for CACS; however, controversies
remain as to the scope of the specific causative factors of this
symptom (4). Pain in lung cancer patients can be associated
both with the progression of the disease and surgical
treatment. Gonzalez et 4l. found that in their cohort of 2,390
patients, 40% of lung cancer patients suffered from pain and
46% reported treatment of pain. Additionally, depression,
along with other factors, was significantly associated
with more pain-related interference (21). Park er al.
conducted their study among 278 patients undergoing
curative surgical resection for primary lung cancer. They
reported that severe pain was identified as a risk factor for
postoperative depression after adjusting for preoperative
depression (OR=3.9; P=0.001) (22). The assessment of
nutritional status in patients with metastatic NSCLC stage
IV or extended stage SCLC referred for chemotherapy,
which was performed by Giannousi et a/., revealed
significant correlations between the MNA score and
depression (r=0.275; P=0.002) while the correlation between
the MNA score and anxiety was insignificant (23). The
results from the present study are consistent with previous
reports; however, the associations between nutritional status
and the severity of symptoms such as anxiety, depression,
and pain are stronger than in former studies. Interestingly,
our study showed that the deterioration in nutritional status
found at diagnosis is associated with a significant worsening
in terms of depression, anxiety, and pain. This suggests
that there is a need to examine nutritional status and
psychological well-being at diagnosis in order to introduce
interventions aimed at the improvement of nutritional
status, mental health and perceived symptoms as early as
possible in the treatment process. Inconsistent reports from
the literature on the efficacy of nutritional interventions
on the improvement of patients’ well-being (24) highlight
the need for novel approaches to the problem. Possibly
the analyses of symptoms may help to find the underlying
causes of associations among clusters of symptoms.
Identifying patients at risk who show specific symptoms and
assessing the role of genetic polymorphisms may facilitate
the development of tailored therapies for lung cancer
patients (25).

Limitations of the study

There are several limitations of the study. First of all the
study includes heterogeneous group of patients. The study
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group encompasses both types of lung cancer: NSCL and
SCLC. Patients from the study group received various types
of treatment and as a result it was not possible to compare
groups with one type of treatment.

Conclusions

The prevalence of nutritional disorders and the degree of
intensity of somatic symptoms and psychological distress
is high among lung cancer patients. The significant
levels of depression, anxiety and pain in patients at risk
of malnutrition which were highlighted in comparison to
patients with a normal nutritional status indicate the need
for early supportive psychotherapy or pharmacological
interventions.
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