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ABSTRACT

Purpose: This study was conducted to assess cognitive impairments, depression, anxiety and 
quality of life among patients with brain tumor and healthy adults, comparatively.
Methods: A cross-sectional study was administrated on 84 brain tumor patients and 84 healthy 
adults measured by the mini mental state examination, Beck, Hamilton and SF36 questionnaires 
before and after 10 days of surgery.
Results: This study showed that cognitive impairment, depression and anxiety increased in 
brain tumor patients after surgery but quality of life did not changed.
Conclusion: Findings of current study show the necessity of cognitive and mental assessments 
before and after surgery and emphasizes on the need for rehabilitation and treatment.
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INTRODUCTION
The term of brain tumor apply to a set of neoplasm 

with especial biology, diagnosis and treatment. For the 
reason that these tumors originate from brain tissues, 
they defined as intracranial neoplasm1. The recent studies 
indicated that brain tumor have been increased in last 30 
years. Patients with brain tumor have faced to serious 
challenges. They have difficulties like headache, anorexia, 
nausea, seizures and insomnia which cause cognitive 
and psychiatric changes2,3. In these patients cognitive 
impairment, depression and anxiety can affect by lesion 
location. Depression resulted in surgery of brain’s left 
side and anxiety resulted in surgery of brain’s right side4,5. 
Also patients with brain tumor encounter with cognitive 
difficulties like fatigue, sleep disorders and pain and also 
they have difficulties with quality of life including mood 
and cognitive dimensions6,7. Patients treated surgically 
are more likely to have cognitive impairment than those 

treated nonsurgically8.
Dealing with psychiatric and cognitive challenges in 

brain tumor is a difficult task for patients9. Some previous 
studies have emphasized on cognitive aspects rather than 
psychiatric aspects. Some of them focus on quality of 
life patients with brain tumor10,11.

The evaluation of cognitive functioning has prognostic 
value12-14. Among brain tumor patients, depression, 
anxiety, fatigue, sleep disorders and cognitive impairment 
are a symptom that explained 29% of the variance in 
quality of life which these symptoms explicated brain 
functioning impairment15. The findings in some studies 
that illustrated reduce survival among brain tumor patient 
with cognitive changes especially among patients with 
a low-grade disease16-19. In addition, higher measure of 
depression has relation with lower quality of life12,17,20. 
Quality of life is important in clinical neurooncology 
and increasingly is relevant with survivorship increases 
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and patient that experienced potential disease with new 
therapies21.The aim of reviewing patient’s quality of life 
is summarize what is known about quality of life in 
brain tumor patients and also suggesting that how uses 
it directly in prospective researches22-24. The differences 
in quality of life may be fewer dependants on the grade 
of tumor and more dependants on whether the tumor 
is stable or advanced25. Brain tumor patient with lower 
quality of life tended to become worse26.

Quality of life for brain tumor patients is an important 
endpoint because they have a poor prognostic27. Quality 
of life has multidimensional concept which could be 
affected by cognitive impairment, depression and 
anxiety28. Therefore the aim of this study is comparative 
assessment of cognitive changes, depression, anxiety and 
quality of life change in brain tumor patients before and 
after surgery with healthy adults.

MATERIALS AND METHODS
Participants

The type of study was cross- sectional and simple 
randomized method was applied. Two groups of subjects 
participated in this study, the first group was the patients 
with brain tumor who referred for surgery to Shohada 
hospital and another group was healthy adults who referred 
through recalling in functional neurosurgery research 
center (FNRC) of Shahid Beheshti medical University 
in Tehran. Before research participants enter the study, 
it was essential to complete the informed consent and 
demographic questionnaire.

First, patients examined by neurosurgeon, neurologist 
and psychiatrist then after were done magnetic resonance 
imaging (MRI), they have been introduced for surgery 
and before surgery the permission was taken from them 
and finally entered the study. Also, the ongoing study 
was approved in ethic committee and research faculty 
of Shahid Beheshti University of Medical Sciences. 
The example group has been considered 84 who were 
matched for age, sex, education. The patients who have 
hydrocephalic, retardation or mental disease have been 
omitted from study.

The population study was selected through simple 
random sampling, 15-65 years old of 84 (42 male and 
42 female) healthy Iranian subjects whose mean age 
was 46±3. Filling the informed consent letter before 
entering the study was necessary for the whole subjects. 
Afterwards, they were examined by neurosurgeons, 
neurologists and psychiatrists in order to be removed 
in case of noticing any disease. Healthy participants 
after being confirmed by the mentioned physicians were 

referred to perform the tests. Inclusion criteria were as 
follows: healthy people free from previous or current 
history of psychological and neurological disorders, no 
history of head injury, lack of learning disability, living 
in Tehran, Farsi speaker and aged from 15-65 years old. 
Exclusion criteria were as follows: having a previous 
or current history of psychological and neurological 
disorders, head injury, learning disability, not living 
in Tehran, non-Farsi speaker and not aged from 15-65 
years old. This study has been compromised in ethic 
committee and research faculty of Shahid Beheshti 
University of Medical Sciences and has been approved 
and implemented in Functional Neurosurgery Research 
Center (FNRC).

Measures
Data collection techniques:
Data collection instruments in patients and healthy 

adults were:
1.	Demographic questionnaire
2.	Beck Depression questionnaire
3.	Hamilton Anxiety questionnaire
4.	MMSE questionnaire
5.	SF 36 questionnaire
1. Demographic characteristic: Including age, sex, 

and marital status, number of child, education, occupation, 
history of disease, smoking, medicine consumption 
history, economical statue, social and communicative 
statue, and headache.

2. Cognitive assessment: Through MMSE 
questionnaire, the Mini Mental State Examination is a 
tool that can be used to systematically and thoroughly 
assess mental status. It is an 11-question measure that tests 
five areas of cognitive function: orientation, registration, 
attention and calculation, recall, and language. The 
maximum score is 30. A score of 23 or lower is indicative 
of cognitive impairment. The MMSE takes only 5-10 
minutes to administer and is therefore practical to use 
repeatedly and routinely29.

3. Depression: By Beck Depression questionnaire 
that can be used to investigate depression statues. It 
contains 21 questions that measured sadness, pessimism, 
dissatisfaction, decision disorder, self-hatred and 
isolation. Minimum score is 0 and maximum score is 63.

4. Anxiety: Through Hamilton Anxiety questionnaire. 
Currently this test is the most famous test to evaluate 
degree of anxiety. It contains spread range of symptoms 
which usually diagnosed as an anxious state. It includes 
14 questions about anxious mood, stress, insomnia, 
concentration disorder, muscular stress, public health, 
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cardiac signs, respiratory signs and behavior during 
interview. Also in researching about validity and 
stability of this scale, it was reported that questionnaire’s 
correlation with beck questionnaire is 0.6, with -90 SCL 
is 0.73 and with clinical evaluation is 0.77.

5. Quality of life: Through SF 36 questionnaire that 
has 36 questions about quality of life. The aim of this 
test is examination of bodily and mental condition that 
evaluate individual’s health in 8 fields; Public health, 
bodily function, limitation because of bodily reasons, 
limitation because of affection reasons, pain, social 
function, fatigue or freshness, mental health30.

Statistical analysis
After completing demographic, MMSE, Beck 

depression, Hamilton anxiety and SF36 questionnaires 
and gathering data from these questionnaires, first data 
were entered in the computer. Statistical analyses of 
this study were performed through statistical software 
of spss18 and were analyzed through descriptive statistical 
test and coefficient of Pearson, regression, t-test and 
partial and bilateral ANOVA.

RESULTS
In this part by using MMSE, beck, Hamilton and SF36 

questionnaires, comparative assessment of cognitive 
impairment, depression, anxiety and quality of life among 
brain tumor patients before and after surgery with healthy 
adults was done.

In this study there are 2 groups which contain healthy 
adults and patient with brain tumor before and after 
surgery. At first by using independent t-test, all there 
groups were examined and the mean and standard error 
difference of each variables were demonstrated. The 
sample was made up of 84 patient with brain tumor 
(50% men and 50% women, mean age=46.34±3.4) with 
84 healthy adults in different age, sex, education level 
and marital status. Most of them are married (69.04%). 
Other demographic details are listed in table 1.

According to table 2, considering of comparative 
assessment of cognitive condition in term of MMSE 
questionnaire with equal variance, there is a meaningful 
difference (P<0.05) among patients with brain tumor 
before and after surgery and cognitive disorders was 
increased in patients after surgery. Also Beck depression 

variable Age groups Patient Healthy adult

Age

N percent N percent
15-24 14 50% 14 50%
25-34 20 50% 20 50%
35-44 8 50% 8 50%
45-54 26 50% 26 50%
55-65 16 50% 16 50%

Education
Illiterate 52 61.9% 17 20.2%
Diploma 20 23.8% 22 26.1%

Upper diploma 12 14.2% 57 67.8%

Table 1. Age and education in detail.

Type of assessment of questionnaire Type of patient Mean±SD P value
Rank MMSE questionnaire Before surgery 22.24±6.71 <0.0001

After surgery 10.00±0
Before surgery 22.24±6.71 <0.0001
After surgery 10.00±0

Rank Beck questionnaire Before surgery 1.69±0.81 <0.0001
After surgery 3.00±0

Before surgery 1.69±0.81 <0.0001
After surgery 3.00±0

Rank Hamilton questionnaire Before surgery 2.24±0.65 <0.0001
After surgery 3.00±0

Before surgery 2.24±0.65 <0.0001
After surgery 3.00±0

Rank SF36 questionnaire Before surgery 1.98±0.64 0.30
After surgery 1.81±0.83

Before surgery 1.98±0.64 0.30
After surgery 1.81±0.83

Table 2. Comparative assessment of cognitive impairment, depression, anxiety and quality of life in brain tumor patient before and 10 days 
after surgery
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score in patients before surgery (mean: -1.31, SD: 0.12, 
95% CI: -1.55, -1.06) and after surgery with (mean: 
-1.31, SD: 0.12, 95% CI: -1.56,-1.05). Beck depression 
score difference in patients before and after surgery 
was significant (p<0.0001). Depression in patients 
after surgery is increased. Results in this table show 
that there are a meaningful difference in anxiety before 
surgery (mean: -0.76, SD: 0.10, 95% CI: -0.96, -56) and 
after surgery (mean: -0.76, SD: 0.10, 95% CI: -0.96, 
-0.55). That means, the increase in the level of anxiety 
was significant and their quality of life before and after 
surgery wasn’t significant (p=0.30).

Table 3 shows meaningful difference in cognitive 
impairment, depression, anxiety and quality of life between 
patients before and after surgery with healthy adults.

DISCUSSION
The present study assessed cognitive impairment, 

depression, anxiety and quality of life among the patients 
affected by brain tumor and healthy adults. Cognitive 
impairment, depression and anxiety were significantly 
correlated with each other and explained 62% of the 
variance in functional status15,16 and also they related to 
quality of life20. This study demonstrated that patients 
suffer cognitive impairment when compared to healthy 
adults and it increased in patients after surgery. Cognitive 
function has been correlated to increased depression and 
anxiety in patients measured by the MMSE questionnaire.

According to this study, depression in patients with 
brain tumor is common. The finding showed depression 
can have a significant negative impact on quality of life14. 
As in the patients described in this study, depression 
increased in patients after surgery. Based on the 
perceived depression scale, mean levels of depression 
were significantly higher for patients after surgery than 
before surgery. Some previous studies also concluded that 

Type of assessment of questionnaire Type of subjects Mean±SD P value
MMSE questionnaire Before surgery 22.24±6.71

<0.0001
Healthy adults 29.94±0.54
Before surgery 22.24±6.71

<0.0001
Health 29.94±0.54

After surgery 10.00±0
<0.0001

Health 29.94±0.54
After surgery 10.00±0

<0.0001
Health 29.94±0.54

Rank Beck questionnaire Before surgery 24.07±14.53
<0.0001

Health 20.36±2.30
Before surgery 24.07±14.53

<0.0001
Health 20.36±2.30

After surgery 50.00±0
<0.0001

Health 20.36±2.30
After surgery 50.00±0

<0.0001
Health 20.36±2.30

Rank Hamilton questionnaire Before surgery 32.67±11.90
<0.0001

Health 12.04±2.97
Before surgery 32.67±11.90

<0.0001
Health 12.04±2.97

After surgery 48.57±3.17
<0.0001

Health 12.04±2.97
After surgery 48.57±3.17

<0.0001
Health 12.04±2.97

Rank SF36 questionnaire Before surgery 58.55±26.78
<0.0001

Health 98.10±12.27
Before surgery 58.55±26.78

<0.0001
Health 98.10±12.27

After surgery 58.55±26.78
<0.0001

Health 98.10±12.27
After surgery 58.55±26.78

<0.0001
Health 98.10±12.27

Table 3. Comparative assessment of cognitive impairment, depression, anxiety and quality of life in brain tumor patient before and after surgery 
with healthy adults according equal variance assumed and not assumed
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symptoms of depression were common complication after 
surgery for brain tumor, and they increased throughout 
the 6 month period after surgery31.

Previous studies demonstrated that surgical resection 
of brain tumors may be associated with postoperative 
worsening of mood states and depression32. Comparison 
of the patients before and after surgery with healthy 
adults was showed that symptoms of anxiety increased 
postoperative. Studies on anxiety disorders in brain tumor 
patients have reported varying results33-35. Another study 
showed that patients with a right-hemisphere brain tumor 
had statistically significantly higher mean anxiety scores, 
which improved after surgical resection16.

Based on this study quality of life in patients before 
and after surgery does not have a significant difference. 
This result is not in line with some previous studies that 
indicate quality of life deteriorate after surgery14. Future 
studies should justify changes of nerve system that have 
a roll to increasing cognitive impairment, depression and 
anxiety in patients after surgery. In addition evaluating of 
quality of life should assess in longer period after surgery. 
Now we need to novel techniques for assessing and 
rehabbing of these impairments because these methods 
help to better quality of life36-40.
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