
145

Introduction

Endometriosis is one of the women's aggressive but 
benign diseases, which is formed by the presence of endo-
metrial glands and uterine stroma outside of the endome-
trium and uterine muscle in the peritoneal and visceral sur-
faces of the female pelvis (1, 2). It affects about 15-20% 
of women of reproductive age. Endometriosis is a multi-
factorial disease caused by the interaction of genetic and 
environmental factors (2). Since the origin of endometri-
otic ectopic tissue and its pathogenesis are highly debated, 
various etiologies have been proposed. The most accepted 
of them is the theory of menstrual blood return (3). This 
theory is also called Implantation (4). According to it, the 
menstrual tissue and blood are withdrawn through the fal-
lopian tubes, placed on the pelvic parts, and start growing 
and multiplying in the same area, leading to endometrio-
sis. Other theories include coelomic metaplasia theory, 
embryonic remnant theory, lymphatic-vascular metastasis, 
hormonal factors, environmental pollution, and genetic 
factors in endometriosis. It is possible to treat endometrio-
sis with medication or surgery (3, 5). In most cases, both 
treatments are done together. Surgical removal of scar tis-

sue is the most effective treatment with the lowest rate of 
endometriosis recurrence, which can significantly impact 
a patient's quality of life (6).

Quality of life is a concept that has been a challenging 
issue for many centuries. Still, in recent years, it has at-
tracted particular attention for endometriosis patients and 
their survival rates and longevity (7). One of the reasons 
for the increased attention to this concept in the new era 
and more emphasis on the quality of life versus the quanti-
ty of life is that today survival is not the only consideration 
and people want a good quality of life and unlike in the 
past when the evaluation of the effect of treatment is based 
on recovery, disability. It was death. The quality of life is 
evaluated as one of the essential consequences and deter-
mining indicators of the effect of disease treatment (6).

Today, quality of life is sometimes used instead of 
health in various studies (6-8). But the quality of life in-
cludes more dimensions than health status and is influ-
enced by more factors. Its main areas include physical, 
mental, social, and spiritual health (8). Although these ar-
eas can be separated and examined separately, there is an 
interaction between them and a disorder in each, which 
of the mentioned dimensions has a direct and significant 
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effect on other measurements. One of the most important 
measures at this level is supportive, educational care and, 
as a result, increasing the quality of life of people with 
endometriosis (9). But unfortunately, not enough attention 
is paid to this issue. For example, Mjali et al.'s study (10) 
showed that most (63.6%) patients with endometriosis re-
ceived moderate supportive care from nurses. In their re-
search on self-care in patients with endometriosis, Vithana 
et al. (11) concluded that the self-care practices performed 
by the studied subjects were insufficient. In their belief, 
nurses play an essential and influential role in improving 
the quality of life of endometriosis patients by encourag-
ing and promoting proper self-care due to their longer and 
more direct contact with the patient. In this way, patients 
can return to their everyday lives and return to society. 
Orem's theory can be helpful in this field and in achieving 
these goals (12). According to Orem's definition, self-care 
is the learned behavior that a person performs to main-
tain or promote life, health, well-being, and prevention 
and treatment of disease (13). According to this model, 
the patient must cooperate in self-care, and it is clear that 
a person needs awareness to accept such responsibility. 
Nurses are the most central members of the health team in 
meeting this existing need, which is necessary, along with 
training to improve behavioral skills in patients and self-
sufficiency in self-care, to help patients make more efforts 
to control the disease and improve quality (14).

Evidence shows that patients with endometriosis have 
higher oxidative stress and inflammatory and pro-inflam-
matory cytokines levels (15, 16). To reduce these symp-
toms and increase the healing process and the quality of 
life of patients, the researchers emphasized the studies of 
appropriate interventions because it has been seen that the 
level of oxidizing indicators is high in the secretions and 
uterine fluids of people who have endometriosis (16). Re-
cently, a third category of transcription factors has been in-
troduced, the lack of which contributes to the development 
of infertility diseases (17). These factors include some 
Zinc Finger Transcription Factor (GATA) proteins, which 
naturally participate in cell proliferation and differentia-
tion and increase cell differentiation (18). The impaired 
function or reduced expression of these factors due to the 
lack of differentiation of the affected cells and cell cycle 
exit contribute to the development of endometriosis (19). 
The family of GATA transcription factors in mammals 
consists of 6 members GATA1-GATA6. Also, based on its 
role in red blood cell differentiation, GATA2 is likely to 
effectively induce the growth and essential characteristics 
of endometriosis precursor cells (20).

Therefore, in the current study, the effect of nurses' sup-
portive and educational care was evaluated on the quality 
of life and GATA2 gene expression in patients with endo-
metriosis. 

Materials and Methods

Patients’ information and life quality evaluations
This research was a semi-experimental before and after 

study in which 45 patients with endometriosis participated 
in 2021. Sampling was done as available, and according to 
the recent studies on the quality of life, the entry criteria 
for the study were selected (21, 22). The entry criteria in-
cluded being 65-18 years old, reading and writing literacy, 
physical and mental strength, and willingness to partici-

pate in the study. The exclusion criteria did not want to 
continue participating in the study and lack of access to 
the participants during the study for any reason (including 
death). Three questionnaires were used for demographic 
information, examination of Oram's health status, and 
quality of life. The demographic information question-
naire by the researcher based on the research conducted in 
this field includes the variables of patient age, age at diag-
nosis, duration of disease, age of first pregnancy, period of 
first breastfeeding, history of other conditions, and history 
of endometriosis among relatives and education level.

In this study, the participant's quality of life was as-
sessed using the standard tool for evaluating the quality 
of life of endometriosis patients related to the National 
Medical Center and Beckman Research Institute. This tool 
examines the quality of life of women with endometrio-
sis in 4 dimensions physical, mental, social, and spiritual 
health and includes 44 items. Each item is scored based 
on 0 to 10. This way, a score of zero is assigned to the 
worst situation, and a score of 10 is assigned to the best 
situation. The scoring in several cases (41, 33-37, 31, 17-
29, 10, 9, 1-7) in this tool is reversed compared to other 
cases. Also, items 1 to 8 of this questionnaire (a total of 80 
points) were for the physical dimension, items 9 to 30 (a 
total of 220 points) were for the psychological dimension, 
and items 31 to 37 (a total of 70 points) were for the social 
dimension, and finally, items 38 to 44 (a total of 70 points) 
were for the spiritual dimension. The highest sample the 
research unit can get after completing this tool is 440, and 
the lowest score is zero.

In this research, due to the different number of ques-
tions in each field, to compare the average scores of dif-
ferent dimensions of quality of life, the scores obtained 
in each dimension were first multiplied by 100 and then 
divided by the maximum score of that dimension. As a 
result, all scores obtained ranged from 0 to 100.

Regarding the validity of this tool, the face and con-
tent validity method was used. Also, two indices, Content 
Validity Ratio (CVR) and Content Validity Index (CVI), 
were used, and CVR of more than 0.51 (minimum value 
set by Lavashe for 14 experts) and CVI of more than 0.79 
were obtained. The internal consistency method was also 
used for the reliability of the tool; In this way, Cronbach's 
alpha coefficient was calculated after completing the ques-
tionnaires by the people participating in the research, and 
the reliability coefficient was 0.8.

To implement the intervention, the researcher first ex-
plained all the work steps to each of the patients in simple 
language, and they were allowed to make a decision to 
participate in the study and then proceed to obtain writ-
ten informed consent and complete demographic informa-
tion questionnaires, check the health status. The quality 
of life was measured before the intervention, and patients 
were invited to participate in 8-45 minute sessions held on 
Wednesdays every week in the hospital.

In this research, the quality of life questionnaire scores, 
which the patients completed before the intervention, 
were recorded as a pre-test. Based on the questionnaire 
to check the health status of Orem, the self-care needs of 
the patients were determined. The educational sessions 
were held in groups and based on the identified needs of 
the patients according to Orem's self-care model, with fa-
miliarization with endometriosis and how to adapt to this 
disease, the ways of treatment, and its complications, type 
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signed as housekeeping primers to control gene expres-
sion. The sequence and information of the primers are pre-
sented in Table 1.

The reactions were performed using Cybergreen (Ap-
plied Bios, USA) and a detector system. Each reaction 
contained 10 µl of SYBR® Premix Ex Taq II, 3pmol of 
GATA2 primer, 25ng/µl of synthesized cDNA, which was 
made up to 20 µl with water. The concentration of β-actin 
primers was considered equal to the concentration of the 
same expression primer for each reaction. Each reaction 
was carried out with temperature and initial conditioning 
conditions at 95 degrees Celsius for 10 minutes, followed 
by 40 cycles including 95 degrees Celsius for 15 seconds 
and 60 degrees Celsius for 1 minute. All the reactions 
were repeated twice to increase accuracy, and positive and 
negative control experiments were performed each time. 
The obtained information was processed by software 7500 
version 2.0.1. Finally, the values of CT (cycles where the 
fluorescence value is higher than the background value) 
were calculated using the obtained results.

Statistical analyses
The quality of life of 45 patients with endometriosis 

after the intervention was measured using a quality-of-
life questionnaire, and all the obtained information was 
collected. Data analysis was also done with the help of 
SPSS statistical software and using descriptive indicators 
(prevalence, percentage, mean, standard deviation), and an 
analysis of paired t was done at the significance level of 
P<0.05.  Also, GATA2 gene expression was evaluated in 
endometriosis patients. SPSS software and the One-Way 
ANOVA statistical method were used to check the sig-
nificance of the data. The Chi-square test was also used 
to compare qualitative variables. A P-value less than 0.05 
were considered for all analyses.

Results

The average age of the patients was 44.68±8.43, and 
68.9% were between 40-59 years old. Their average age 
when the disease was diagnosed was 43.77 ± 8.34. The 
education of 62.2% was a high school degree, and the 
duration of infection in 80% of the samples was less than 
one year. In 91.1% of people, there was no history of this 
disease in relatives. The average age of first pregnancy and 
breastfeeding was reported as 19.14±2.69 and 19.87±2.70, 
respectively. The paired t-test shows the scores of people 
in the four dimensions of quality of life before and af-
ter the intervention and the difference between the two, 
shown in Table 2. In all four dimensions of quality of life, 
the average score of people increased after the interven-
tion compared to before the intervention. Still, this diffe-
rence is significant only in the two dimensions of physical 
and mental health (P<0.001). Also, regarding the general 

of nutrition, spiritual health, mental health, and physical 
therapy of organs were held (21, 22).

In each meeting, necessary explanations were given 
about one of the cases, and during the sessions, the ques-
tions and problems of the patients were answered. Also, to 
support the patients, things such as individual referral to a 
psychologist, nurse practitioner, palliative medicine, nu-
tritionist, and meeting with the treated patients were done. 
Finally, pamphlets and educational CDs were provided to 
the patients to understand the issue better and remind them 
of essential points. In the last session, according to the pre-
vious appointment, a general test of the learned material 
was taken, and the items that needed retraining were iden-
tified, and in a 6-hour session, usually one-day training, all 
the required materials were reviewed in an intensive form. 
Finally, we collected the quality of life of 45 patients with 
endometriosis after the intervention was measured using a 
quality of life questionnaire and all the obtained informa-
tion.

Evaluation of GATA2 gene expression
The endometriosis patients under study removed en-

dometrial tissue samples using pipel. Similarly, the con-
sent form of the patients to cooperate in the project and 
informed that their names and personal information would 
not be available to the public was read and signed by the 
individual. Each tissue was divided into 50-100mg pieces. 
Then, to protect the tissue's genetic material and preserve 
it better, about 500 microliters of RNA Later liquid were 
poured on the samples. The tissues were immediately 
transferred to a freezer at -80 degrees Celsius.

RNA extraction from frozen tissue samples was per-
formed by Trizol (Invitrogen, USA) according to the pro-
tocol. Nanodrop device (Thermo Scientific, Germany) was 
used to quantitatively and qualitatively check the purity of 
the extracted RNAs. To perform the next steps, the RNA 
samples must be free of contamination for genomic DNA. 
Before cDNA synthesis, RNA samples extracted by the 
enzyme (#EN0521-Fermentas, DNase I) (Thermo Scien-
tific, Germany) were treated for 30 minutes in a thermostat 
(Eppendorf, USA) at a temperature of 37 ˚C. Then 2μl of 
50 mM EDTA was added to each of the samples, and they 
were incubated again for 5-7 minutes at 65˚C to inacti-
vate the DNase I enzyme. According to its protocol, this 
study used a cDNA synthesis kit (scientific, Germany) for 
cDNA synthesis. Then, the quality and non-contamination 
of the synthesized cDNA samples compared to DNA were 
measured by performing the Control-PCR reaction, and fi-
nally, the synthesized cDNAs were stored at -20°C.

To check the level of GATA2 gene expression, primers 
were designed with Generunner and Perlprimer, Primer 3 
software, and the quality of the primers was checked on 
Nucleotide Blast and Primer Blas websites (http://blast.
ncbi.nlm.nih.gov.com). The β-Actin primers were de-

Gene Primer Sequences PCR Product Length
β-Actin Forward 5'-CAAGATCATTGCTCCTCCTG-3' 95bp
β-Actin Reverse 5'-ATCCACATCTGCTGGAAGG-3'
GATA2 Forward 5'-TCCAGTACCGAGAGAAAGCCTA-3' 150bp
GATA2 Reverse 5'-GCAGGATGTCATAGGTCACG-3'

Table1. The sequence of expression primers designed for β-Actin and GATA2..
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dimension of quality of life before and after the interven-
tion, it was observed that before the intervention, the ave-
rage score of the sample of people on the quality of life 
increased to 51.73±13.91. After the intervention, this score 
increased to 60.46±13.80 and based on this, the score of 
the people on the quality of life in the post-test compared 
to the pre-test, an average of 13.77 ± 8.73 units increased. 
The effect of nurses' supportive and educational care on 
the quality of life of endometriosis patients is known to be 
significant (P<0.001).

According to the analysis, GATA2 gene expression 
before intervention was 0.35 ± 0.13 among endometriosis 
patients. After the intervention, its amount reached about 
three times, i.e., 0.96 ± 0.32, which showed a significant 
difference between the two groups at the 5% probability 
level (Figure 1).

Discussion

The results of the present study aimed to investigate 
the effect of nurses' supportive and educational care on 
the quality of life of endometriosis patients and its role in 
GATA2 gene expression. Our results showed that the pa-
tient's quality of life improved after implementing nurses' 
supportive and educational care, which aligns with the 
study of Della Corte et al. (7). In their study, the quality 
of life improved significantly after applying the self-care 
model in the test group compared to the control group. Ac-
cording to their belief, in the self-care program, a person 
learns activities that take responsibility for his health. It 
also improves the ability to communicate with the sur-
rounding environment, perform adaptive actions and be-
haviors, and as a result, improve the quality of one's life. 
Similarly, the Das et al. study (23) results in implementing 
the self-care education program to enhance the quality of 
life of patients with esophageal cancer are consistent with 
the present research findings.

Regarding the different aspects of the quality of life, 
it was observed in this research that the physical health 
dimension of the patients had increased the most, and this 
increase was found to be significant, which is in line with 
the study of Olayide et al. (24). So that in their research, to 
investigate the effect of education on the quality of life of 
breast cancer patients, they concluded that after counseling 
and education in the field of breast cancer treatment and 
standard care, the quality of life of patients has increased 
in all aspects. But the most significant increase was related 
to the physical element (25). Wang et al. (26) and Warze-
cha et al. (8) also reached the same conclusion regarding 
the quality of life of hemodialysis patients and the elderly 

in their studies, respectively, and it was found that the av-
erage scores of people in the dimension of physical health 
were significantly higher after training. Because one of the 
most critical aspects of the quality of life that is disturbed 
by endometriosis is the physical dimension, and seeking 
help from a specialist and getting to know the solutions 
to deal with problems and many other things that are all 
related to a person's performance status. Significantly, it 
positively affects performing daily activities and, conse-
quently, the life quality of endometriosis patients.

Patients' mental health is another dimension of life qual-
ity, which in this study has been significantly increased by 
implementing supportive and educational care from nurses 
before the intervention. Endometriosis treatment is associ-
ated with many psychological pressures, some of which 
reduce the quality of life and lead to anxiety or depression. 
In a study conducted by van Barneveld et al. (27) to inves-
tigate depression and anxiety in women with endometrio-
sis, it was shown that the level of depression and anxiety 
in the patient group was significantly higher compared to 
the healthy group. In Casalechi et al.'s research (28), pa-
tients rated the treatment's psychological side effects, such 
as anger, anxiety, or worry, as more severe than the physi-
cal side effects, such as abortion. However, the self-care 
program and the improvement of information and aware-
ness about the disease can reduce anxiety, strengthen a 
person's perception of life goals, reduce mood disorders, 
and improve patients' adaptability and adaptive behaviors. 
Therefore, it can enhance the quality of life, similar to 
Mińko et al.'s research (29). They investigated the effect 
of a self-care program on the quality of life of 70 acute 

Figure 1. The amount of GATA2 gene expression before and after 
intervention among endometriosis patients.

Dimensions of life quality Mean ± Standard deviation P-value
Before Intervention After Intervention Difference

physical health 53.83 ± 15.22 68.75 ± 15.55 17.12 ± 14.91 0.001*
mental health 45.62 ± 19.07 55.46 ± 18.36 18.11 ± 9.83 0.001*
Social health 45.26 ± 20.85 49.65 ± 18.50 16.68 ± 4.38 0.085
mental health 74.98 ± 10.36 77.55 ± 11.12 10.54 ± 2.57 0.0109
Average overall score 51.73 ± 13.91 60.46 ± 13.80 13.77 ± 8.73 0.001*

Table 2. Comparison of different aspects for the life quality of the participants in the research before and after the intervention.

*: Based on the results obtained at the error level of 5% (P<0.05), the scores of people in the dimensions of physical and mental health 
and overall quality of life are known to be significant.
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leukemia patients undergoing chemotherapy. They found 
that implementing this program significantly improved the 
quality of life and especially the psychological dimension 
in the test group compared to the control group. Omar et 
al. (30) conducted a study on 200 people with lung cancer, 
and nurses provided the participants with adequate care 
in preventing depression during 6 to 8 sessions per month 
through telephone calls. However, the positive effect of 
the results was determined very late (after 32 months). In 
this regard, Yela et al. (31) concluded that the short-term 
results were obtained through usual nursing care and sup-
port and face-to-face training compared to telephone train-
ing and support.

Regarding the two dimensions of social health and 
spiritual health, it was found in this study that the average 
score of people increased after the intervention compared 
to before the intervention, but this difference was not sig-
nificant. Regarding social health, it can be said that en-
dometriosis restricts people's social activities and affects 
their relationships and access to interpersonal resources. 
As a result, it increases the possibility of reducing com-
munication with others and their isolation in society (32). 
In many types of research, we have seen that at the end of 
the treatment, the social health of endometriosis patients 
was lower than at the beginning of the treatment period. 
Based on this, a minimal change or even a constant change 
in the quality of life score and especially the social health 
of patients is considered a success for researchers (33, 34).

Regarding the dimension of spiritual health, the re-
sults obtained align with the study of Golchin et al. The 
lives of clients have improved. But the difference created 
regarding the spiritual dimension before and after the in-
tervention was not significant, although Symonds et al.'s  
research (35) showed that spiritual health strongly affects 
endometriosis patients. Spiritual and religious peace may 
be even more important than physical and mental health, 
reminding us of the need to pay special attention in this 
field, identify influential factors, and carry out appropriate 
interventions to improve spiritual health.

One of the critical results of the current research was 
the significant increase in GATA2 levels in patients after 
the intervention. The results of the present study are con-
sistent with the results of some researchers who stated that 
endometriosis leads to a decrease in the expression of the 
GATA family gene (36, 37). In the study of endometriosis, 
researchers found that many genes are involved in the im-
provement and development of this disease, among which 
the GATA family could mentioned (37).  The studies show 
that endometriosis is caused by changes in some members 
of the GATA family, such as GATA2 (38). Incomplete 
function or reduced expression of this factor due to the 
lack of differentiation of the affected cells and cell cycle 
exit are involved in the development of endometriosis 
(39). The research shows that the change of crucial mol-
ecules or signaling pathways, by influencing cell prolifera-
tion, migration, and invasion, can be effective on the level 
of oxidative damage and inflammation and, as a result, the 
occurrence and progression of this disease (39). However, 
modifiable factors such as nutrition and physical activity 
help prevent and treat this disease by regulating and modu-
lating it (40). Also, our study showed that support educa-
tional interventions for endometriosis patients positively 
affect the quality of life and the expression of this gene.

Acknowledgements
1. The Industry-University Cooperative Education Proj-
ect of the Ministry of Education of the PRC,  Project No. 
202102084056,  the hybrid "gold course" construction of 
Midwifery based on the Chaoxing intelligent teaching sys-
tem of "One platform and Three clients".
2. Hexi University Teaching Research Project, No. 
Hxxyjy-2020-49, Exploration and practice of creating 
high-quality resource sharing "Golden Course" with infor-
mation technology in nursing teaching -- taking obstetrics 
and Gynecology nursing as an example.

Authors’ contribution 
This study was done by the author named in this article, 
and the author accepts all liabilities resulting from claims 
which relate to this article and its contents.

Conflicts of interest
There are no conflicts of interest.

Funding
The research was foundered by the following sources, The 
Ministry of Education industry-University Collaborative 
Education Program, the construction of a mixed "golden 
Course" of Midwifery based on super Star "One level and 
three End" intelligent teaching system; Research on the 
Construction of Reproductive health Model for College 
students in Gansu Province under the Internet + environ-
ment (GS[2019]GHBZ137), a key project of the "13th 
Five-Year" Education Science Plan of Gansu Province in 
2019; First-class undergraduate course of Hexi University, 
Obstetrics and Gynecology nursing.

Availability of data and materials
The data used to support the findings of this study are 
available from the corresponding author upon request.

Statements and Declarations
The author declares that no conflict of interest is associ-
ated with this study.

References 

1. Zoure AA, Bayala B, Bambara HA et al. Epidemiological Situa-
tion and Medical Management of Gynaecological and Breast 
Cancers from 1998 to 2018 in West Africa: A Systematic Review. 
Asian Pac J Cancer Biol 2020; 5(4): 211-219.

2. Chapron C, Marcellin L, Borghese B, Santulli P. Rethinking me-
chanisms, diagnosis and management of endometriosis. Nat Rev 
Endocrinol 2019; 15(11): 666-682.

3. Laganà AS, Garzon S, Götte M et al. The pathogenesis of endo-
metriosis: molecular and cell biology insights. Int J Mol Sci 2019; 
20(22): 5615.

4. Dasgupta S. A Review on Cervical Dysplasia: Etiology, Risk Fac-
tors, Diagnostic Biomarkers and Possible Nutritional Association. 
Asian Pac J Cancer Care 2022; 7(3): 555-563.

5. Temtanakitpaisan A, Kleebkaow P, Aue-aungkul A. Epithelial 
Borderline Ovarian Tumor: Clinicopathological Features, Out-
come and Prognostic Factors. Asian Pac J Cancer Care  2018; 
3(4): 75-75.

6. Bourdel N, Chauvet P, Billone V et al. Systematic review of qua-
lity of life measures in patients with endometriosis. PLoS One 
2019; 14(1): e0208464.

7. Della Corte L, Di Filippo C, Gabrielli O et al. The burden of endo-



150

Hai-yan Zheng / Nurses' supportive and educational care and endometriosis , 2022, 68(8): 145-150

metriosis on women’s lifespan: a narrative overview on quality of 
life and psychosocial wellbeing. Int J Environ Res Public Health 
2020; 17(13): 4683.

8. Warzecha D, Szymusik I, Wielgos M, Pietrzak B. The impact 
of endometriosis on the quality of life and the incidence of de-
pression - A cohort study. Int J Environ Res Public Health 2020; 
17(10): 3641.

9. Bień A, Rzońca E, Zarajczyk M, Wilkosz K, Wdowiak A, Iwa-
nowicz-Palus G. Quality of life in women with endometriosis: a 
cross-sectional survey. Qual Life Res 2020; 29(10): 2669-2677.

10. Mjali A, Jawad SA, Al Baroodi BNH. Gynecological cancer in 
middle euphrates region of Iraq, 2012-2020. Asian Pac J Enviro 
Cancer 2020; 3(1): 17-18.

11. Vithana PVC, Dheerasinghe DS, Handagiripathira HM, Alahap-
peruma S, Nilaweera I, Perera S. Sri Lankan Patterns of Female 
Cancers: Incidence and Mortality Over 1995-2010. Asian Pac J 
Cancer Care 2021; 6(1): 27-33.

12. Moursy AME-S, Ead AYS. Self care practices of chemotherapy 
patients. Life Sci J 2014; 11(4): 212-222.

13. Meleis AI. Theoretical nursing: Development and progress: Lip-
pincott Williams & Wilkins; 2011.

14. Norton W, Mitchell H, Holloway D, Law C. The role of Endome-
triosis Clinical Nurse Specialists in British Society for Gynaeco-
logical Endoscopy registered centres: A UK survey of practice. 
Nursing open 2020; 7(6): 1852-1860.

15. Gupta S, Agarwal A, Krajcir N, Alvarez JG. Role of oxidative 
stress in endometriosis. Reprod Biomed Online 2006; 13(1): 126-
134.

16. Scutiero G, Iannone P, Bernardi G et al. Oxidative stress and en-
dometriosis: a systematic review of the literature. Oxid Med Cell 
Longev 2017; 2017.

17. Cacciottola L, Donnez J, Dolmans M-M. Can endometriosis-rela-
ted oxidative stress pave the way for new treatment targets? Int J 
Mol Sci 2021; 22(13): 7138.

18. Kohlmeier A, Sison CAM, Yilmaz BD, Coon V JS, Dyson MT, 
Bulun SE. GATA2 and progesterone receptor interaction in endo-
metrial stromal cells undergoing decidualization. Endocrinology 
2020; 161(6): bqaa070.

19. Ghasemian Langharodi S, Farzanegi P, Moradi L. The Effect of 
Swimming Training and Vitamin B6 Intake on GATA2 Gene 
Expression in Endometriosis Rat. J Ardabil Univ Med Sci 2019; 
19(3): 354-365.

20. Kim JW, Yen C-F, Sprague RG et al. GATA binding protein 2 
expression at implantation window diminishes in women with 
adenomyosis: implications for impaired endometrial receptivity. 
Fertil Steril 2019; 112(3): e330-e331.

21. Razali NH, Ali A, Gan SH, Lim CS. Prevalence of traditional and 
complementary alternative medicine’s use among cancer patients 
in South Peninsular Malaysia. Asian Pac J Cancer Biol  2020; 
5(1): 19-26.

22. Khodaveisi M, Rahmati M, Falahinia G, Karami M, Molavi Var-
danjani M. The effect of orem’s self care model on physical qua-
lity of life in patients with multiple sclerosis. Sci J Hamadan Nurs 
Midwifery Fac 2018; 3(4): 24-35.

23. Das S, mudra Kakoti L, Ahmed S, Sarma A. Study of Serum CEA 
and Ca 19.9 in Esophageal Squamous Carcinoma and ROC Curve 
Analysis. Asian Pac J Cancer Biol 2020; 5(4): 141-145.

24. Olayide A, Isiaka A, Ganiyu R et al. Demographic pattern, tumor 
size and stage of breast cancer in africa: a meta-analysis. Asian 
Pac J Cancer Care 2021; 6(4): 477-492.

25. Zaker MR, Safaripour A, Sabegh SRZ, Barjasteh S. Supportive 
Intervention Challenges for Patients with Breast Cancer: A Syste-
matic Review. Asian Pac J Enviro Cancer 2021; 4(1): 19-24.

26. Wang Y, Li B, Zhou Y et al. Does endometriosis disturb mental 
health and quality of life? A systematic review and meta-analysis. 
Gynecol Obstet Invest 2021; 86(4): 315-335.

27. van Barneveld E, Manders J, van Osch FH et al. Depression, 
anxiety, and correlating factors in endometriosis: a systematic re-
view and meta-analysis. J Womens Health 2022; 31(2): 219-230.

28. Casalechi M, Vieira-Lopes M, Quessada MP, Arão TC, Reis FM. 
Endometriosis and related pelvic pain: association with stress, 
anxiety and depressive symptoms. Minerva Ginecol 2021; 73(3): 
283-289.

29. Mińko A, Turoń-Skrzypińska A, Rył A et al. Endometriosis—a 
multifaceted problem of a modern woman. Int J Environ Res Pu-
blic Health 2021; 18(15): 8177.

30. Omar A, Bahnassy A, Gaafer R, El Desouky E, Medhat AM. 
Assessing Mutations in Treatment Response-related Genes in 
Egyptian Patients with Non-small Cell Lung Cancer. Asian Pac J 
Cancer Biol 2022; 7(2): 125-132.

31. Yela DA, Quagliato IdP, Benetti-Pinto CL. Quality of life in wo-
men with deep endometriosis: a cross-sectional study. Rev Bras 
de Ginecol  Obstet 2020; 42: 90-95.

32. Aerts L, Grangier L, Streuli I et al. Psychosocial impact of endo-
metriosis: From co-morbidity to intervention. Best Pract Res Clin 
Obstet Gynaecol 2018; 50: 2-10.

33. Khoshkhoo M, Sajjadi M, Mansoorian MR, Ajamzibad H. Effects 
of 5A Model-based Intervention on Self-care and Quality of Life 
in Elderly People With Hypertension. Iran J Ageing  2021; 16(3): 
348-361.

34. Aziziaram Z, Mattoo RU. A recombinant chimeric protein of pro-
tective antigen and lethal factor from Bacillus anthracis in poly-
meric nanocapsules showed a strong immune response in mice: 
a potential high efficacy vaccine against anthrax. Cell Mol Biol 
2022; 68(3): 1-8.

35. Symonds LL, Yang L, Mande M et al. Using pictures to evoke 
spiritual feelings in breast cancer patients: Development of a new 
paradigm for neuroimaging studies. J Relig Health  2011; 50(2): 
437-446.

36. He B, Lanz RB, Fiskus W et al. GATA2 facilitates steroid receptor 
coactivator recruitment to the androgen receptor complex. Proc 
Natl Acad Sci  2014; 111(51): 18261-18266.

37. Johnson KD, Hsu AP, Ryu M-J et al. Cis-element mutated in GA-
TA2-dependent immunodeficiency governs hematopoiesis and 
vascular integrity. J Clin Investig  2012; 122(10): 3692-3704.

38. Suzuki M, Katayama S, Yamamoto M. Two effects of GATA2 
enhancer repositioning by 3q chromosomal rearrangements. 
IUBMB Life  2020; 72(1): 159-169.

39. Leubolt G, Redondo Monte E, Greif PA. GATA2 mutations in 
myeloid malignancies: Two zinc fingers in many pies. IUBMB 
Life  2020; 72(1): 151-158.

40. Rubel CA, Wu S-P, Lin L et al. A Gata2-dependent transcription 
network regulates uterine progesterone responsiveness and endo-
metrial function. Cell Rep  2016; 17(5): 1414-1425.


