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to respond to treatment and lower their chance of survival.
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2 Nov. 2025 identify the risk factors of patient with brain tumors.
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women are equally likely to be affected by brain tumors. Also, a person's chance of developing a brain tumor
is more likely to be influenced by their family history. People with different educational backgrounds are all
at the same risk of developing brain tumors. Furthermore, BMI has little bearing on the development risk of
brain tumors. Finally, the likelihood of brain tumors is strongly influenced by an individual's line of work.

Conclusion: The findings revealed that age plays an essential part in assessing the risk of
developing brain tumors, with older people having a higher risk than younger people. Gender does
not appear to be a significant factor in predicting the chance of getting brain tumors. This indicates
that brain tumors are equally likely to affect men and women.
This is an open-access article under the CC BY 4.0 license (http://creativecommons.org/licenses/by/4.0/)
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1. Introduction

Brain tumors (BT) are so common that general practitioners need to be proficient in both diagnosing and treating them. The most common
kinds of brain tumors include meningiomas, glioblastomas, and intracranial metastases from systemic cancers [1- 4]. The central nervous system
may develop metastases anywhere along the neuro-axis, necessitating advanced multidisciplinary care from medical oncologists, radiation
oncologists, and neurosurgeries [5]. Primary care physicians have challenges because of the complexity of caring for patients with brain tumors,
despite their critical role in the early detection and coordination of therapy for these patients. Furthermore, the incidence of brain tumors is
increasing in some populations, most likely due to advancements in the diagnosis, treatment, and prognosis of primary brain tumors [6]. About
50% of individuals with high-grade gliomas, the most fatal and serious brain tumor, pass away within 1-2 years [7]. Glioma patients require a
precise prognosis in order to plan their therapy. Conventional survival prediction techniques frequently depend on clinical information and a
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limited set of manually generated magnetic resonance imaging (MRI) parameters. Specifically, this can be challenging, subjective, and time-
consuming [8]. Certain brain tumor forms can be misdiagnosed, which can impair a patient's capacity to respond to treatment and lower their
chance of survival [9]. One conventional method of distinguishing between different types of brain cancer is to look at the patient's brain MRI
images. This method is laborious and prone to human mistake when dealing with enormous volumes of data and many types of brain tumors
[10]. The brain tumor microenvironment (TME) is emerging as a key regulator of cancer development in primary and metastatic brain
malignancies. Because of this organ's unique properties, developing TME-targeted therapeutics necessitates a specific framework [11].

The prevalence of gender disparities in human development, aging, and disease can frequently be taken for granted. However, there is little
question that the persistent differences between men and women have a major role in terms of disease prognoses and risk, and cancer is no
different [12]. Men and women differ quantifiably in terms of cancer progression, death, and prevalence [13]. It is necessary to trace the origins
of these disparities at the molecular, cellular, tissue, organismal, and evolutionary levels in order to provide a comprehensive explanation that
uses data from many domains in a way that is both mutually constraining and informative [14]. Brain tumors continue to be nearly always fatal,
with a median lifespan of 12—14 months, even with the best of treatments. The current standard of care is radiation and chemotherapy after the
greatest possible safe resection [15]. The introduction of temozolomide, a kind of chemotherapy, into routine care has yielded little benefit.
Chemotherapy and radiation therapy can cause increased uptake of contrast agents in some individuals [16, 17], which can lead to an expansion
of the remaining tumor or the emergence of new lesions that resemble the growth of the tumor. The condition known as "pseudo-progression"
has emerged as a significant difficulty in the follow-up of brain tumors because there is no convincing evidence other than surgery or serial
imaging, which puts patients with actual progressive disease (PD) at risk of treatment delays and creates uncertainty for both patients and
treating clinicians [18, 19].
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Fig. 1. Shown brain tumor symptoms

Nearly all brain cancers are now treated with proton radiation treatment [20- 23]; yet, little is known about radiation necrosis in these individuals.
In neurosurgery, neuronavigation—which uses preoperative imaging data—is a widely used method for image guidance [24]. But when brain shift
invalidates the patient-to-image registration, it becomes untrustworthy. To enable prolonged use of neuronavigation devices throughout the duration
of surgery, numerous researchers have attempted to explain, quantify, and make up for this phenomena [25, 26]. The present investigation attempts
to appraise the incidence, timing, clinical significance, risk factors, and imaging shapes of radiation necrosis in pediatric patients with brain tumors
preserved with proton radiation therapy. Given the growing incidence of brain cancers worldwide, it is vital to achieve research in a Baghdad
hospital to estimate brain tumor risk factors. Thus, the present study plans to evaluate the brain tumor risk factor at the hospital in Baghdad and
determine how risk factors and demographics are connected. Research of this kind could recognize risk factors unique to a given place, providing
vision into the sophisticated interactions between genetic, environmental, and demographic factors that principal to brain tumor growing in
Baghdad's population. Understanding these risk factors is imperious in order to perform focused preventive efforts, allow early detection tactics,
and adapt healthcare therapies to the particular requirements of the populace. The research offers significant findings that can inform healthcare
policies, strengthen patient outcomes, and add to the body of knowledge on brain tumor epidemiology worldwide. It also advances the scientific
comprehension of brain tumor etiology by clarifying the interaction between risk factors and demographics.

2. Materials and Methods

The procedures used to conduct the current study includes the following aspects: design of the study, administrative approval procedures, ethical
consideration, setting of the study, samples, inclusion and exclusion criteria, instrument of the study, validity and reliability, method of data
collection, data analysis, and limitations of the study. From 29 October, 2021 to 22 May, 2022, a descriptive cross-sectional design research titled
"Evaluation of the Risk Factors of Patient with Brain Tumors" was conducted. To systematically achieve this research, self-administrative
questionnaire was designed (Appendix A). The questionnaire consists of the covering letter and other three parts; the first part contains socio-
demographic characteristics (age, gender, educational level, place of residence, occupation...etc.,). The second part contains the clinical
characteristics of the participants and risk of genetic. The Third part consists of a questionnaire about the assessment of the risk factors of patient
with brain Tumors. The selected samples are 41 patients (subjects), was chosen using a purposive (non-probability) sample approach.

The following are the inclusion and exclusion criteria for all patients (subjects) who visit hospitals for neurology. First, the inclusion criterion
comprises: Ten patients at the Baghdad center for nuclear medicine and radiation therapy (subjects). Patients at the Dr. Saad Al Watri hospital
for neurosciences (31) (subjects). Patients (subjects) who attend neurology hospitals were recruited using paper-printed questioners. Second,
the exclusion criterion comprises: patients (subjects) who declined to participate in the survey. Patients (subjects) who are not affiliated with
one of the hospitals listed in the section on inclusion requirements. The statistical software (IBM SPSS Statistics) version 26.0 was used to
conduct the statistical analysis. Application of descriptive and inferential statistical methods was used to analyse the data. In this regard, the
wavelengths (F), (%) percentages, average score (X-), standard errors (SD), indicator of pearson correlation (r) are the computations were made
in this research.
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2.1. Design of the study

The "assessment of the risk factors of patient with brain tumors" descriptive cross-sectional design study was initiated on October 29, 2021,
and run until May 22, 2022.

2.2. Administrative approval arrangements

The Ministry of Higher Education and Scientific Research, in conjunction with the College of Nursing at the University of Baghdad, obtained
official approvals that were required to enable the researchers to collect research data.

2.3. Ethical considerations

After receiving the study proposal, the University of Baghdad, College of Nursing's Institutional Review Board (IRB) accepted the research.
The confidentiality of the individuals' identities was maintained in the documentation of all the information they supplied for the research
endeavor. This indicates that the subject's record was uniquely identified by a number. The data is securely saved and only the lead investigator
gets access to it. The confidentiality and protection of the subjects' identities during the study was maintained. A file that required a password
to access contained electronic data as well. The only information shared in the study report is the aggregate form of the findings. Moreover,
subjects were well-versed that they should only tell what they felt contented sharing and they preserved the right to be withdrawn at any time
at their discretion.

2.4. Setting of the study

The study was carried out in Baghdad, where neurology hospitals were visited to get answers to the questionnaire from the subjects. The
obtained answers were collected from Baghdad center for nuclear medicine and radiotherapy and Dr. Saad Al Watri hospital for neurosciences.

2.5. Sample of the study

The study's sample, which comprised 41 patients (subjects) who visit neurology hospitals, was chosen using a straightforward, purposive (non-
probability) selection approach. Patients were recruited via paper-based questionnaires. The research team provided the participants with paper
copies of the questioner, which they were to self-administer in order to collect the data manually.

2.6. Instrument of the study

The researchers reviewed the literature to create a self-administrative questionnaire for the current investigation. The covering letter and two
more sections made up the questionnaire. The first section asked questions about sociodemographic characteristics like age, gender, education
level, place of residence, and occupation, among other things. The second section included four questions about the subjects' second clinical
features. The questions had a straightforward Yes/No response structure. The third section includes a questionnaire with seventeen questions
about the evaluation of the risk factors for patients with brain tumors. The following scores were assigned to the items based on a Likert scale:
No =(2),and Yes = (1).

2.7. Validity of the instrument

It was discovered that the brain tumor risk factor assessment questionnaire had good face validity [27] and could be used to investigate the degree
of risk factors for brain tumors in patients. An expert panel comprising six members determined the content validity of the instrument . There were
six representatives from the university of Baghdad's college of nursing. Examiners looked over the questionnaire with the intention of assessing
each item's readability, relevancy, and clarity.

2.8. Limitation of the study

The current study has restricted to a small sample size of 41 patients, which could affect how broadly the results can be applied. Also, we should
not ignore the fact that the sample was taken while the subjects were in the hospital, which could have affected the results because of the
pressures placed on them.

3. Results

The distribution of the study samples according to general questions and variables related to sociodemographic characteristics is shown in Table
1. Table 1 shows that 61% of the study participants are greater the age of 30 years old, making up the majority of the study samples. In this
regard, only 4.9% of participants are between the ages of 11 and 15 years old. Moreover, men make up 65.9% of the study samples population,
the majority of whom are male. Only 9.8% of the study’s samples graduates from elementary school, while the bulk, 26.8%, are from middle
and intermediate schools. Just 22% of survey participants reside in rural areas, with the majority of participants (78%), living in cities. Table 1
also depicts that the majority (29.3%) of the survey sample work from home as stay-at-home moms and the remaining (26.7%) are freelancers.
The majority of research participants (92.7%) do not use of personal protective equipment. Moreover, just 9.8% of the research samples report
taking occasional vacations to avoid radiation exposure, compared to 90.2% who did not. Despite that 41.5% of the study subjects smoke, the
majority of the sample (58.5%) do not smoke. Out of the study samples, the majority (61%) fall between the normal weight range (18.5-24.9),
with only 2.4% being morbidly obese (greater than 40).

Table 2 depicts the risk of genetic. For each variable, the frequency and percentage of people in each category are displayed in Table 2. Brain
tumor family history indicates that of the 41 people, 11 (26.829%) have a history of brain tumors in their family, whereas 30 (73.17%) do not.

Table 3 depicts the distribution of participants based on their exposure to different risk factors for brain tumors. According to the findings, 4
(9.75%) of the subjects had high ionizing radiation exposures, while 37 (90.25%) had not.
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Table 1. Patients (subjects) socio-demographic information

Variables Groups Frequency Percentag%
4-10) 4 9.8
(11-15) 2 4.9
(16 - 20) 3 7.3
Age (21 -29) 7 17.1
(>30) 25 61.0
Total 41 100.0
Male 27 65.9
Gender Female 14 34.1
Total 41 100.0
Does not read or write 6 14.6
Reads and writes 11 26.8
Elementary school graduate 4 9.8
Educational level High school graduate (intermediate and middle
11 26.8
school)
College or institute graduate 9 22.0
Total 41 100.0
City 32 78.0
Place of residence Country-side 9 22.0
Total 41 100.0
Government employee ? 2
Oceupation Freelanc.e 11 26.8
Not Working 9 22.0
Home maker 12 29.3
Total 41 100.0
Yes 3 7.3
Do you use personal protective equipment No 38 92.7
Total 41 100.0
. .. . . Yes 4 9.8
Do you enjoy periodic vacation to get rid of
! e radiation ¢ No 37 90.2
Total 41 100.0
Yes 17 41.5
Do you smoke No 24 58.5
Total 41 100.0
Underweight (<18.5) 7 17.1
Normal weight (18.5-24.9) 25 61.0
Overweight (25-29.9) 6 14.6
Body Mass Index (BMI) Obesity (30-39.9) 2 49
Morbid obesity (>40) 1 2.4
Total 41 100.0
Table 2. Risk of genetic
Variables Groups Frequency Percentage %
Yes 11 26.829
Family history brain tumor No 30 73.17
Total 41 100.0
Yes 0 0
History of chickenpox No 41 100
Total 41 100.0
Yes 7 17.07
Age 50 or 60 and above No 34 82.92
Total 41 100.0
Illness (Tuberous Sclerosis, Neurofibromatosis, Necessary Basal Cell Carcinoma Syndrome, Li- ‘IEIT)S 401 180
Fraumeni Syndrome) Total 41 100.0
Yes 4 9.75
Genetic polymorphisms disease No 37 90.25
Total 41 100.0

Regarding the assessment of the patient's brain tumor risk factors, Table 3 depicts that only 2 individuals (4.9%) have a low risk of developing
brain tumors. However, 28 (68.3%) of the individuals have a moderate risk of developing brain tumors compared to 11 (26.8%) of the
individuals have a high risk of developing brain tumors. Statistical analysis shown The findings of a statistical analysis looking at the connection
between age and brain tumor risk variables are depicted. A one-way ANOVA test was used for the study, with age serving as the independent
variable and risk factors serving as the dependent variable. The findings indicate that the risk variables for brain cancers vary statistically
significantly depending on the age group (F(4, 36) = 3.617, p = 0.014). This indicates that a person's age is a highly reliable indicator of their
chance of getting a brain tumor. In other words, there are many risk factors for brain tumors among those people greater than 30.In addition,
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the table displays the 95% confidence intervals for the mean risk factor scores for each age group. These intervals demonstrate the range of
values that the true mean risk factor score is expected to fall within. For the age group "above 30 years old," the 95% confidence interval is
(1.72, 2.12). This indicates that we can be 95% confident that the true mean risk factor score for this age group falls between 1.72 and 2.12.
No statistically substantial relationship was established between the gender variable and the test outcomes at (F =.002, df = 1, sig
=.964). Given that the gender variable does not statistically significantly affect the test results, we hypothesize that this is because
the majority of brain tumors are genetic and run genetically in families. The findings of a statistical analysis looking at the
connection between gender and brain tumor risk variables were showed. Gender served as the independent variable while risk
factors served as the dependent variable in this one-way ANOVA test study. The findings indicate that there is no statistically weighty
difference between males and females in terms of the risk factors for brain cancers (F(1, 39) = 0.002, p = 0.964). This indicates that an
individual's chance of acquiring brain tumors is not significantly predicted by their gender. In other words, brain tumors are hereditery and run
in families regardless of gender.

Table 3. Risk factor of brain tumor

Variables Groups Frequency Percentage%
High dose ionizing radiation exposure Yes 4 9.75
No 37 90.25
Total 41 100.0
Alcohol Yes 1 2.43
No 40 97.57
Total 41 100.0
Time using mobile phones 8-12h 5 12.91
12-16h 29 70.73
16-20h 7 17
Total 41 100.0
Exposure chemical agents Yes 13 31.7
No 28 68.29
Total 41 100.0
Infection (meningitis) Yes 3 7.31
No 38 92.68
Total 41 100.0
Head injury (seizures —trauma) Yes 13 31.7
No 28 68.29
Total 41 100.0
Electromagnetic fields Yes 2 4.87
No 39 95.13
Total 41 100.0
Dietary n-nitrosoompounds Yes 7 17.07
No 34 82.92
Total 41 100.0
Occupational exposure Yes 12 29.2
No 29 70.8
Total 41 100.0
Exposure to nerve agents Yes 4 9.75
No 37 90.25
Total 41 100.0
Over weight and obesity Yes 4 9.75
No 37 90.25
Total 41 100.0
Viral infection Yes 5 12.19
No 36 87.8
Total 41 100.0

The findings of a statistical analysis looking at the connection between educational attainment and brain tumor risk variables. A one-way
ANOVA test was used for the analysis, with risk variables acting as the dependent variable and educational degree acting as the independent
variable. The findings indicate that the risk variables for brain tumors are not statistically significantly different for people with diverse
educational backgrounds (F(4, 36) = 2.499, p = 0.060). This indicates that a person's chance of acquiring brain tumors is not significantly
influenced by their educational attainment. The mean risk factor scores did not significantly differ between any of the educational level groups,
according to additional analysis using the Tukey HSD post-hoc test (p > 0.05). This demonstrates that the chance of acquiring brain tumors is
not significantly influenced by one's level of education. The findings of a statistical analysis looking at the connection between occupation and
brain tumor risk variables. A one-way ANOVA test was used for the analysis, with occupation serving as the independent variable and risk
factors serving as the dependent variable. The findings indicate that the risk variables for brain cancers vary statistically significantly depending
on the occupation (F(3, 37) = 3.522, p = 0.024). This indicates that a person's profession is a strong indicator of their chance of getting brain
tumors.

The authors speculate that this finding might be the result of occupational exposure to chemicals or radiation, two risk factors for brain tumors.
The mean risk factor scores for the "Government Employee" group (M = 2.00, SD = 0.000) were significantly lower than those for the
"Freelance" (M = 1.91, SD = 0.302), "Not Working" (M = 1.33, SD = 0.500), and "Home Maker" (M = 1.83, SD = 0.718) groups (p < 0.05),
according to additional analysis using the Tukey HSD post-hoc test. This implies that compared to people in other professions, government
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workers have a decreased chance of brain tumor development. Additionally, the 95% confidence intervals for the average risk factor scores of
every occupational group . A genuine mean risk factor score is expected to fall within a range of values indicated by the confidence intervals.
Based on the data, we can infer with 95% confidence that the true mean risk factor score for the "Government Employee" group falls between
2.00 and 2.00. This is represented by the 95% confidence interval (2.00, 2.00). The findings of a statistical analysis looking at the connection
between body mass index (BMI) and brain tumor risk variables. BMI served as the independent variable and risk factors served as the dependent
variable in this one-way ANOVA test study. The findings indicate that the risk variables for brain cancers do not change statistically significantly
throughout BMI categories (F(4, 36) = 2.146, p = 0.095). This indicates that a person's risk of brain tumor development is not significantly
predicted by their BMI. The mean risk factor scores did not significantly differ across any of the BMI groups, according to additional analysis
using the Tukey HSD post-hoc test (p > 0.05). The 95% confidence intervals for the mean risk factor scores of each BMI group. The range of
values that the true mean risk factor score is most likely to fall within is shown by the confidence intervals. The confidence intervals overlap
for every BMI category, suggesting that the mean risk factor scores for each category do not differ significantly from one another.

4. Discussion

The results in Table 1 would elucidate a remarkable genetic component in the development of brain tumors in this population. This is reliable
with the conventional role of genetic factors in brain tumorigenesis, as indicated by several studies in the open literature [28-30]. In this resrd,
the significant proportion of participants with a family history of brain tumors in this study highlights the request for healthcare professionals
to consider this risk factor when testing patients with supposed brain tumors. A comprehensive family history must be considered, and genetic
analysis may be suitable in some cases. Furthermore, of the persons, 34 (82.92%) are not 50 or 60 years of age or more, whereas 7 (17.07%)
are. Referring to the data of illness (Necessary Basal Cell Carcinoma Syndrome, Neurofibromatosis, Li-Fraumeni Syndrome, Tuberous
Sclerosis), it has been ascertained that none of the 41 people have been identified as having any of these conditions. Moreover, of the people, 4
(9.75%) have genetic polymorphisms associated with brain tumors, whereas 37 (90.25%) have not. These findings propose that genetic
polymorphisms can play a significat role in the development of brain tumors in a subset of individuals. More imprtantly, the current results in
Baghdad are in agreement with a number of published studies that encountered with evaluating the possible role of the genetic polymorphisms
in a subset of brain tumor cases [29] highlighted the necessity of unbiased genomic analyses in investigating human brain cancer. The study
signifies a potentially useful genetic alteration that can be utilised to classify and develop targeted therapies for Glioblastoma multiformes.
Discussion of results in Table 2 and Table 3 include Ionizing radiation is a well-known risk factor for brain tumors, and exposure can be
occurred during medical treatments, occupational settings, or environmental sources [31].

Accordingly, there is a necessity to reduce exposure to ionizing radiation whenever possible. Just 1 (2.43%) of the respondents drink alcohol,
compared to 40 (97.57%) who do not. Despite an ambiguous relationship between alcohol consumption and brain tumor risk, some published
studies have proposed a possible association [32]. Furthermore, 24 (12.91%) of the population use their phones for 8—12 hours, 7 (17%) for 16—
20 hours, and 29 (70.73%) for the majority of the time (12—16 hours). It is important to notify that the long-term health effects of mobile phone
use are still being investigated. This concern was raised by some researchers [33], who ascertained a potential potential link between mobile
use and brain tumors. Of those surveyed, 13 (31.7%) had been exposed to chemical agents, whereas 28 (68.29%) had not. Indeed, exposure to
certain chemicals, such as pesticides can have a direct relationship on increasing the risk of brain tumors as elucidated by [34]. Additionally,
Table 3 shows the consequence of other risk factors on brain tumor. Specifically, 3 (7.31%) of the subjects developed meningitis, is an
inflammation of the membranes surrounding the brain and spinal cord, while 38 (92.68%) did not. In this regard, it should be noted that there
is no clear relationship between the brain tumors and meningitis. However, meningitis can upsurge the risk of emerging specific types of brain
tumors as identified by [35].

Seizures and head injuries can damage brain tissue and promote the risk of having brain tumors [36]. Of the subjects, 13 (31.7%) reported
having experienced seizures or head injuries, while 28 (68.29%) did not. Only 2 (4.87%) of the individuals have been exposed to electromagnetic
fields, compared to 39 (95.13%) who have not. Electromagnetic fields are generated by different electronic devices and power lines. Referring
to the international agency for research on cancer, there is a possible link between the long-term exposure of electromagnetic fields and
developing brain tumors [37]. N-nitrosomonaphthalene is a chemical compound found in specific types of foods, such as fish and smoked
meats. The international agency for research on cancer ascertained a link between the exposure to n-nitrosomonaphthalene and a possible risk
of brain tumors [38]. In this aspect, seven of the subjects, (17.07%) ingest foods containing n-nitrosomonaphthalene, while 34 (82.92%) do not.
Of the participants, 29 (70.8%) have not encountered work-related hazards, while 12 (29.2%) have. Furthermore, [39] elaborated the risk of
exposing to nerve agents, highly toxic chemicals, that can have serious neurological damage, with an increased opportunity of brain tumors.
Referring to the results of this study, 4 of the individuals involved (9.75%) have been exposed to nerve agents, while 37 (90.25%) have not.
Obesity has been asscociated to an increased risk of different types of cancer, including brain tumors [40]. Of the individuals, 4 (9.75%) are
obese, while 37 (90.25%) are neither. Lastly, the IARC working group on the evaluation of carcinogenic risks to humans identified that several
types of viral infections, such as Epstein-Barr virus and human papillomavirus, can have a link with an increased risk of brain tumors [41].

The current study showed that 36 individuals (87.8%) have not contracted a virus, whereas 5 individuals (12.19%) have. In a study conducted
at the University of Calgary in Calgary, Alberta, [42] concluded that 56.4% of patients had high levels of brain tumor risk factors, compared to
37.1% of study samples with moderate levels and 6.5% with low levels. Thus, it can be stated that in the proportion of people at high risk for
brain tumors is 26.8%, which is less than the 56.4% stated by [42]. However, Table 4 introduces there are more people with a moderate risk of
brain tumors (68.3%) than there were in the study by [42] of 37.1%. Finally, the presented data displays a proportion of 4.9% of individuals
who have a low risk of brain tumors, which is comparable to the 6.5% found by [42]. The 95% confidence intervals for the mean risk factor
scores of men and women are also displayed in the table. The range of values that the true mean risk factor score is most likely to fall within is
shown by the confidence intervals. The 95% confidence intervals for males and females are 1.61, 1.95 and 1.38, 2.19, respectively. Arnal et al.
[43] conducted a research in Spain which yielded inconsistent results with the findings of current study. Author [43] exhibited a statistical
significance of gender as the incidence of esophageal adeno carcinoma in the US is 8 times greater in men than in women. These results are in
an agreement with the findings of [44, 45].

There are 95% confidence intervals for each educational level group's mean risk factor scores. The range of values that the true mean risk factor
score is most likely to fall within is shown by the confidence intervals. The confidence intervals overlap for every educational level group,
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suggesting that there is not a significant difference in the groups' mean risk factor scores. Referring to the obtained conclusions, a number of
recommendations can be made in this topic. It is highly recommended to conduct an educational program about the importance of knowing the
risk factors of brain tumors for patients and their families in hospitals to promote patient’s knowledge regarding the risk factors of brain tumors.
Also, it is favorable to focus on the important of the risk factors of brain tumors in the curriculum of nursing subjects to raise level of awareness
of nursing students. To promote the implication of the obtained results, future research to assess the degree of risk factors associated with brain
tumors in patients at different hospitals in the regions of Iraq is advised. The findings of this study specify that age is a significant factor in
determining the likelihood of acquiring brain tumors, with older individuals having a larger risk than younger individuals. To pinpoint the exact
causes of this elevated risk among the elderly, further thorough studies are required. Furthermore, to recognize the exact risk aspects connected
to certain occupations and to generate preventative actions against brain tumors in these fields, more research is obligatory.

5. Conclusion

This study appraised the brain tumor risk factor at the Baghdad hospital and allocated the relationship between the risk factor and demographics.
The findings revealed that age plays an essential part in assessing the risk of developing brain tumors, with older people having a higher risk
than younger people. Gender does not appear to be a significant factor in predicting the chance of getting brain tumors. This indicates that brain
tumors are equally likely to affect men and women. More importantly, it has been concluded that the common of brain tumors are genetic and
run in families, which the scientists guess may be the cause of this observation. This specifies that a person's family history has a larger prospect
of prompting their risk of brain tumor development than their gender. The person's educational background has no superficial effect on their
chance of having brain tumors. Thus, this indicated that the risk of brain tumors is the same for people with variable degrees of education.
Moreover, the risk of brain tumor development is not considerably influenced by BMI. The statistical results also indicated that the person's
occupation meaningfully effects their chance of having brain tumors. People who work for the government, for instance, are less probable than
people in other occupations to get brain tumors. This research not only advances our awareness of the etiological mechanisms underpinning
these conditions, but it also has the opportunity to help develop specific preventive strategies, accelerate early detection protocols, and direct
personalized treatment approaches, all of which can improve the general care and outcomes for brain tumor patients worldwide.
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References

[1] Reynoso-Noveron, N., Mohar-Betancourt, A., & Ortiz-Rafael, J. (2020). Epidemiology of brain tumors. In Principles of neuro-oncology:
brain & skull base (pp. 15-25). Cham: Springer International Publishing. https://doi.org/10.1007/978-3-030-54879-7 2.

[2] Achar, A., Myers, R., & Ghosh, C. (2021). Drug delivery challenges in brain disorders across the blood—brain barrier: novel methods and
future considerations for improved therapy. Biomedicines, 9(12), 1834. https://doi.org/10.3390/biomedicines9121834.

[3] Kang, C., Sun, Y., Zhu, J., Li, W., Zhang, A., Kuang, T., ... & Yang, Z. (2016). Delivery of nanoparticles for treatment of brain tumor.
Current Drug Metabolism, 17(8), 745-754. https://www.ingentaconnect.com/content/ben/cdm/2016/00000017/00000008/art00006.

[4] Mohan, G., & Subashini, M. M. (2018). MRI based medical image analysis: Survey on brain tumor grade classification. Biomedical Signal
Processing and Control, 39, 139-161. https://doi.org/10.1016/j.bspc.2017.07.007.

[5] Robertson, P. L. (2016). CNS germ cell tumors: a clinical review and future directions. Future Neurology, 11(1), 47-62.
https://doi.org/10.2217/fnl.16.2. https://doi.org/10.2217/fnl.16.2.

[6] McFaline-Figueroa, J. R.,, & Lee, E. Q. (2018). Brain tumors. The American journal of medicine, 131(8), 874-882.
https://doi.org/10.1016/j.amjmed.2017.12.039.

[7]1 Sizoo, E. M., Braam, L., Postma, T. J., Pasman, H. R. W., Heimans, J. J., Klein, M., ... & Taphoorn, M. J. (2010). Symptoms and problems
in the end-of-life phase of high-grade glioma patients. Neuro-oncology, 12(11), 1162-1166. https://doi.org/10.1093/neuonc/nop045.

[8] Nie, D., Zhang, H., Adeli, E., Liu, L., & Shen, D. (2016, October). 3D deep learning for multi-modal imaging-guided survival time
prediction of brain tumor patients. In International conference on medical image computing and computer-assisted intervention (pp. 212-
220). Cham: Springer International Publishing. https://doi.org/10.1007/978-3-319-46723-8 25.

[9] Louis, D. N., Perry, A., Reifenberger, G., Von Deimling, A., Figarella-Branger, D., Cavenee, W. K., ... & Ellison, D. W. (2016). The 2016
World Health Organization classification of tumors of the central nervous system: a summary. Acta neuropathologica, 131(6), 803-820.
doi: 10.1007/s00401-016-1545-1.

[10] Cheng, J. (2017). Brain tumor dataset (Version 5). figshare. DOI, 10, m9. https://doi.org/10.6084/m9.figshare.1512427.v5.

[11] Quail, D. F., & Joyce, J. A. (2017). The microenvironmental landscape of brain tumors. Cancer cell, 31(3), 326-341.
http://dx.doi.org/10.1016/j.ccell.2017.02.009.

[12] Hamdani, S. M., Dar, N. Q., & Reshi, R. (2019). Histopathological spectrum of brain tumors: A 4-year retrospective study from a single
tertiary care facility. Int ] Med Sci Public Health, 8(08), 673-676. doi: 10.5455/ijmsph.2019.0616504062019.

[13] Afshar, N., English, D. R., Thursfield, V., Mitchell, P. L., Te Marvelde, L., Farrugia, H., ... & Milne, R. L. (2018). Differences in cancer
survival by sex: a population-based study using cancer registry data. Cancer Causes & Control, 29(11), 1059-1069.
https://doi.org/10.1007/s10552-018-1079-z.

33


https://doi.org/10.1007/978-3-030-54879-7_2
https://doi.org/10.3390/biomedicines9121834
https://www.ingentaconnect.com/content/ben/cdm/2016/00000017/00000008/art00006
https://doi.org/10.1016/j.bspc.2017.07.007
https://doi.org/10.2217/fnl.16.2
https://doi.org/10.1016/j.amjmed.2017.12.039
https://doi.org/10.1093/neuonc/nop045
https://doi.org/10.1007/978-3-319-46723-8_25
https://doi.org/10.6084/m9.figshare.1512427.v5
http://dx.doi.org/10.1016/j.ccell.2017.02.009
https://doi.org/10.1007/s10552-018-1079-z

Zainab M. M. et. al, Iraqi Journal of Medical and Health Sciences, Vol. 3, No. 1, 2026

[14] Sun, T., Plutynski, A., Ward, S., & Rubin, J. B. (2015). An integrative view on sex differences in brain tumors. Cellular and molecular life
sciences, 72(17), 3323-3342. https://doi.org/10.1007/s00018-015-1930-2.

[15] Bondy, M. L., Scheurer, M. E., Malmer, B., Barnholtz-Sloan, J. S., Davis, F. G., [I'Yasova, D., ... & Brain Tumor Epidemiology
Consortium. (2008). Brain tumor epidemiology: consensus from the Brain Tumor Epidemiology Consortium. Cancer, 113(S7), 1953-1968.
https://doi.org/10.1002/cncr.23741.

[16] Sukhikh, E. S., & Sukhikh, L. G. (2019). Dosimetric and radiobiological evaluation of combined radiotherapy of cervical cancer based on
the VMAT technique. In Gynaecological Malignancies-Updates and Advances. IntechOpen. DOI: 10.5772/intechopen.89734.

[17] Hameed, B. H., Al-Rayahi, I. A., & Muhsin, S. S. (2022). Evaluation of Preoperative CA15-3 Level and its Relationship with Clinico-
Pathological Characteristics in Primary Breast Cancer Patients. Journal of Techniques, 4(2), 21-26. https://doi.org/10.51173/jt.v4i2.480.

[18] Galldiks, N., Kocher, M., & Langen, K. J. (2017). Pseudoprogression after glioma therapy: an update. Expert review of neurotherapeutics,
17(11), 1109-1115. https://doi.org/10.1080/14737175.2017.1375405.

[19] Magwesela, F. M., Msemakweli, D., & Rabiel, H. (2022). Patterns and surgical outcomes of primary brain tumors managed at a tertiary
hospital in Arusha, Tanzania: A cross-sectional analysis. doi: 10.21203/rs.3.rs-1507079/v1.

[20] Ryckman, J. M., Ganesan, V., Kusi Appiah, A., Zhang, C., & Verma, V. (2019). National practice patterns of proton versus photon therapy
in the treatment of adult patients with primary brain tumors in the United States. Acta Oncologica, 58(1), 66-73.
https://doi.org/10.1080/0284186X.2018.1512755.

[21] Rivera, M., Norman, S., Sehgal, R., & Juthani, R. (2021). Updates on surgical management and advances for brain tumors. Current
Oncology Reports, 23(3), 35. doi: 10.1007/s11912-020-01005-7.

[22] Mizumoto, M., Oshiro, Y., Yamamoto, T., Kohzuki, H., & Sakurai, H. (2017). Proton beam therapy for pediatric brain tumor. Neurologia
medico-chirurgica, 57(7), 343-355. https://doi.org/10.2176/amc.ra.2017-0003.

[23] Louis, D. N., & von Deimling, A. (2017). Grading of diffuse astrocytic gliomas: Broders, Kernohan, Ziilch, the WHO... and Shakespeare.
Acta neuropathologica, 134(4), 517-520. doi: 10.1007/s00401-017-1765-z.

[24] Schulz, C., Waldeck, S., & Mauer, U. M. (2012). Intraoperative image guidance in neurosurgery: development, current indications, and
future trends. Radiology research and practice, 2012(1), 197364. https://doi.org/10.1155/2012/197364.

[25] Saeed, H. R., Al-Rawagq, K. J., & Ibrahim, M. F. (2019). Retrospective study of central nervous system tumors in the five wars country.
Brain, 4, 1-3. doi: 10.15761/JBN.1000121.

[26] Gerard, 1. J., Kersten-Oertel, M., Petrecca, K., Sirhan, D., Hall, J. A., & Collins, D. L. (2017). Brain shift in neuronavigation of brain
tumors: A review. Medical image analysis, 35, 403-420. https://doi.org/10.1016/j.media.2016.08.007.

[27] Willis, K. D., Ravyts, S. G., Lanoye, A., & Loughan, A. R. (2022). Sleep disturbance in primary brain tumor: prevalence, risk factors, and
patient preferences. Supportive Care in Cancer, 30(1), 741-748. https://doi.org/10.1007/s00520-021-06476-3.

[28] Bondy, M. L., Scheurer, M. E., Malmer, B., Barnholtz-Sloan, J. S., Davis, F. G., II'Yasova, D., ... & Brain Tumor Epidemiology
Consortium. (2008). Brain tumor epidemiology: consensus from the Brain Tumor Epidemiology Consortium. Cancer, 113(S7), 1953-1968.
https://doi.org/10.1002/cner.23741.

[29] Parsons, D. W., Jones, S., Zhang, X., Lin, J. C. H., Leary, R. J., Angenendt, P., ... & Kinzler, K. W. (2008). An integrated genomic analysis
of human glioblastoma multiforme. science, 321(5897), 1807-1812. DOI: 10.1126/science.1164382.

[30] Mohammed, A., Hamdan, A., & Homoud, A. (2019). Histopathological profile of brain tumors: a 12-year retrospective study from
Madinah, Saudi Arabia. Asian journal of neurosurgery, 14(04), 1106-1111. doi: 10.4103/ajns.AJNS 185 19.

[31] DE BERRINGTON, G. A. (2004). Risk of cancer from diagnostic X-rays. The Lancet, 363(9406), 345-351.
https://www.thelancet.com/journals/lancet/article/PIIS0140-6736(04)15433-0/fulltext.

[32] Galeone, C., Malerba, S., Rota, M., Bagnardi, V., Negri, E., Scotti, L., ... & Pelucchi, C. (2013). A meta-analysis of alcohol consumption
and the risk of brain tumours. Annals of oncology, 24(2), 514-523. https://doi.org/10.1093/annonc/mds432.

[33] Hardell, L., Carlberg, M., & Mild, K. H. (2013). Use of mobile phones and cordless phones is associated with increased risk for glioma
and acoustic neuroma. Pathophysiology, 20(2), 85-110. https://doi.org/10.1016/j.pathophys.2012.11.001.

[34] Beane Freeman, L. E., Bonner, M. R., Blair, A., Hoppin, J. A., Sandler, D. P., Lubin, J. H,, ... & Alavanja, M. C. (2005). Cancer incidence
among male pesticide applicators in the Agricultural Health Study cohort exposed to diazinon. American journal of epidemiology, 162(11),
1070-1079. https://doi.org/10.1093/aje/kwi321.

[35] Ostrom, Q. T., Gittleman, H., Truitt, G., Boscia, A., Kruchko, C., & Barnholtz-Sloan, J. S. (2018). CBTRUS statistical report: primary
brain and other central nervous system tumors diagnosed in the United States in 2011-2015. Neuro-oncology, 20(suppl 4), iv1-iv86.
https://doi.org/10.1093/neuonc/noy131.

[36] Bondy, M. L., Scheurer, M. E., Malmer, B., Barnholtz-Sloan, J. S., Davis, F. G., [I'Yasova, D., & Brain Tumor Epidemiology Consortium.
(2008). Brain tumor epidemiology: consensus from the Brain Tumor Epidemiology Consortium. Cancer, 113(S7), 1953-1968.
https://doi.org/10.1002/cner.23741.

[37] Liang, J., Lv, X., Lu, C., Ye, X., Chen, X., Fu, J., ... & Zhao, Y. (2020). Prognostic factors of patients with gliomas—an analysis on 335
patients with glioblastoma and other forms of gliomas. BMC cancer, 20(1), 35. doi: 10.1186/s12885-019-6511-6.

[38] Hosseini, B., Hall, A. L., Zendehdel, K., Kromhout, H., Onyije, F. M., Moradzadeh, R., & Olsson, A. (2021). Occupational exposure to
carcinogens and  occupational epidemiological cancer studies in Iran: a review. Cancers, 13(14), 3581.
https://doi.org/10.3390/cancers13143581.

[39] de Robles, P., Fiest, K. M., Frolkis, A. D., Pringsheim, T., Atta, C., St. Germaine-Smith, C., ... & Jette, N. (2015). The worldwide incidence
and prevalence of primary brain tumors: a systematic review and meta-analysis. Neuro-oncology, 17(6), 776-783.
https://doi.org/10.1093/neuonc/nou283.

[40] Ostrom, Q. T., Price, M., Neff, C., Cioffi, G., Waite, K. A., Kruchko, C., & Barnholtz-Sloan, J. S. (2022). CBTRUS statistical report:
primary brain and other central nervous system tumors diagnosed in the United States in 2015-2019. Neuro-oncology, 24(Supplement_5),
v1-v95. doi: 10.1093/neuonc/noac202.

[41] Pfitzer, C., Zynda, A., Hohmann, C., Keil, T., & Borgmann-Staudt, A. (2013). Educational level of childhood brain tumor survivors: results
from a German survey. Klinische Pédiatrie, 225(03), 138-144. https://doi.org/10.1055/s-0033-1341488.

[42] Jaiswal, N. K., Singh, K. P., & Kumar, D. (2025). Assessing the Risk of Brain Tumors in Young Populations: A. Indian Journal of
Pharmacy Practice, 18(2), 1-6.
https://www.researchgate.net/publication/391708027_Assessing_the Risk of Brain Tumors in_Young Populations A Review.

34


https://doi.org/10.1007/s00018-015-1930-2
https://doi.org/10.1002/cncr.23741
https://doi.org/10.51173/jt.v4i2.480
https://doi.org/10.1080/14737175.2017.1375405
https://doi.org/10.1080/0284186X.2018.1512755
https://doi.org/10.2176/nmc.ra.2017-0003
https://doi.org/10.1155/2012/197364
https://doi.org/10.1016/j.media.2016.08.007
https://doi.org/10.1007/s00520-021-06476-3
https://doi.org/10.1002/cncr.23741
https://www.thelancet.com/journals/lancet/article/PIIS0140-6736(04)15433-0/fulltext
https://doi.org/10.1093/annonc/mds432
https://doi.org/10.1016/j.pathophys.2012.11.001
https://doi.org/10.1093/aje/kwi321
https://doi.org/10.1093/neuonc/noy131
https://doi.org/10.1002/cncr.23741
https://doi.org/10.3390/cancers13143581
https://doi.org/10.1093/neuonc/nou283
https://doi.org/10.1055/s-0033-1341488
https://www.researchgate.net/publication/391708027_Assessing_the_Risk_of_Brain_Tumors_in_Young_Populations_A_Review

Zainab M. M. et. al, Iraqi Journal of Medical and Health Sciences, Vol. 3, No. 1, 2026

[43] Bray, F., Laversanne, M., Sung, H., Ferlay, J., Siegel, R. L., Soerjomataram, 1., & Jemal, A. (2024). Global cancer statistics 2022:
GLOBOCAN estimates of incidence and mortality worldwide for 36 cancers in 185 countries. CA: a cancer journal for clinicians, 74(3),
229-263. https://doi.org/10.3322/caac.21834.

[44] Delaidelli, A., & Moiraghi, A. (2024). Recent advances in the diagnosis and treatment of brain tumors. Brain sciences, 14(3), 224.
https://doi.org/10.3390/brainsci14030224.

[45] Khalighi, S., Reddy, K., Midya, A., Pandav, K. B., Madabhushi, A., & Abedalthagafi, M. (2024). Artificial intelligence in neuro-oncology:
advances and challenges in brain tumor diagnosis, prognosis, and precision treatment. NPJ precision oncology, 8(1),
80.https://doi.org/10.1038/s41698-024-00575-0.

35


https://doi.org/10.3322/caac.21834
https://doi.org/10.3390/brainsci14030224

