


 

 

2 

meningiomas becomes faster during 
pregnancy and the lutheal phase of 
menstruation. This phenomenon is 
associated with hormonal pathways 
(endogenous and exogenous) which is 
still a hypothesis, such as the 
influence of female sex hormones on 
the growth and development of 
meningiomas. One of the exogenous 
hormones is contraception.5-7 
     Indonesia is the country with 
the 5th largest population that 
implements family planning. In 
Indonesia, according to data from the 
2013 National Health Survey, it 
shows that there are around 27 million 
contraceptive users and 16 million of 
them use injection hormonal 
contraception (National Population 
and Family Planning Agency, 
unpublished data). This prompted a 
study to determine the risk factors for 
meningioma in women related to the 
use of hormonal contraception. 
     This study is important to 
determine the risk factors for 
orbitocranial meningioma in women 
using hormonal contraception. 
Knowing these risk factors can be 
used to take steps to evaluate and 
educate in the use of hormonal 
contraception in Indonesia. 
 
SUBJECT AND METHOD 
     This study is an analytical 
observational study with a cross-
sectional design, which was 
conducted from January to March 
2021 at PMN Cicendo Eye Hospital 
Bandung. Sampling was carried out 
retrospectively on medical records at 
PMN Cicendo Eye Hospital in 
January 2018-December 2019 which 
met the inclusion criteria. The data on 
the characteristics of the research 
subjects were obtained from medical 

records retrospectively, as well as the 
results of interviews by telephone. 
The study participants were patients 
at the ROO (Reconstruction, 
Oncology, and Oculoplasty) 
Department at Cicendo Eye Hospital 
who did radiological examinations of 
head-orbita CT scans. The number of 
samples is taken to meet the minimum 
sample size.  
     The inclusion criteria in this study 
were women aged 30-60 years, with a 
history of using hormonal 
contraception, performing a head-
orbita CT scan, being able to be 
contacted for interviews, and willing 
to participate in the study. 
Meanwhile, the exclusion criteria for 
this study included patients with non-
tumor features on head-orbita CT 
scan, incomplete medical record data, 
and patients who could not be 
contacted or were not willing to be 
interviewed. 
     From a total of 336 women aged 
30-60 years who were recorded using 
hormonal contraception in medical 
records, there were 138 patients who 
had a head-orbita CT scan, 29 patients 
were excluded because the results 
were non-tumor. From 105 patients, 9 
patients were not willing to 
participate in the study, 2 patients 
died and 17 patients could not be 
contacted for an interview, the final 
study sample was 81 patients. 
 
Operational definition 
 
 

     Orbitocranial meningioma is a 
meningioma tumor with a location in 
the orbitocranial, which is diagnosed 
by the ROO consultant in the medical 
record based on the results of head-
orbita CT scan with expertise 
hyperostosis due to the attachment of 
the dura mater to the bone. While non 
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meningioma is defined as a non 
meningioma tumor results of the 
head-orbita CT scan. The duration of 
hormonal contraception is the time 
since using hormonal contraception 
for the first time until it stops, 
categorized in years, < 5 years, 5-10 
years, > 10 years. The type of 
hormonal contraception is the content 
of hormonal contraceptives used, 
divided into single progestogens and 
combinations (estrogen and 
progesterone). The age of menarche is 
the age at first getting menstruation, 
divided into <12 years, 12-15 years, 
>15 years, with the cut off age for 
early menarche is <15 years, age for 
late menarche is> 15 years. The 
menstrual cycle is the monthly 
hormonal cycle of a woman's body to 
prepare for pregnancy, categorized 
into regular/28 days (yes) and 
irregular/not 28 days (no). 
Progestogens are defined as 
medications (contraceptives) that 
have effects similar to the female 
hormone progesterone. 
 
Research Instruments 
     All medical records including 
the results of the CT scan of head 
orbital were examined, then the 
research subjects underwent 
telephone interviews using a standard 
questionnaire compiled and asked by 
the researcher. The questionnaire will 
be attached to the appendix. 
 
Research Procedure 
     This study uses two data 
sources, primary and secondary data. 
Secondary data was obtained from the 
medical records. While primary data 
obtained through telephone 
interviews with research subjects. 
 

     At the time of secondary data 
collection, general data was recorded. 
Furthermore, the results of the 
anamnesis were recorded including 
the main and additional complaints, 
and the history of contraceptive use. 
Ophthalmological examination 
results included visual acuity, color 
vision disturbances, examination of 
proptosis with an exophthalmometer, 
examination of the anterior segment 
using a slit lamp biomicroscope, and 
examination of the posterior segment 
with indirect funduscopy were 
recorded. The results of the CT scan 
head orbital with contrast were also 
recorded. 
     Patients who can be contacted 
and willing to conduct interviews and 
participate in the study will be given 
an oral explanation by telephone 
containing the aims, objectives of the 
study, and verbal informed consent. 
Participation is voluntary and 
research subjects may withdraw from 
the study without consequences. 
     Interviews with participants 
were in the form of filling out 
questionnaires which included 
identity and sociodemographic data 
of participants including education 
level, socioeconomic status, 
occupation, reproductive factors (age 
of menarche and menstrual cycle), 
and history of contraceptive use. 
Information about types of hormonal 
contraceptives was obtained from 
direct questions to all participants, 
including information about 
contraceptive ingredients. Interviews 
were conducted using a major life 
event as a guideline for exploring the 
duration of exposure to hormonal 
contraceptives. 
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Data Processing 
     The data obtained was 
recorded in a special form and then 
processed through the SPSS version 
24.0 for Windows program. After 
bivariate analysis, it is continued with 
multivariate analysis to determine the 
effect or relationship between several 
independent and the dependent 
variable to find the most influential 
risk factor. The independent variables 
included in the logistic regression 
model are independent variables 
which in bivariate analysis have a p 
value of less than 0.25. The 
significance criteria used were p-
value, if p≤0.05 was statistically 
significant or significant, and p>0.05 
was not statistically significant or not 
significant. The data obtained was 
recorded in a special form and then 
processed through the SPSS version 
24.0 for Windows program. 
 
 
RESULTS 
     From a total of 81 patients, we 
recorded characteristics data that 
included age and category of age, last 
education, occupation, and monthly 
family income. 
     Table 4.1 describes the 
characteristics of participants based 
on age and categories of age, 
education, occupation and monthly 
family income. The average age was 
45.51±5.134 years with the highest 
age group was 40-49 years (70.4%). 
The most recent education level of 
patients was elementary school 
(63.0%). The majority of the 
participants’ occupations were 
housewives (70.4%). The majority of 
family income per month is 
<1.800.000 (71.6%). 

 
      
     Table 4.2 describes the 
comparison of the participants’ 
characteristics based on the results of 
the head orbita CT scan. In the 
meningioma group, the average age 
was 45.50 ± 4,621 years with the 
highest age group was 40-49 years 
(74.3%). The most recent education 
level of patients was elementary 
school (64.3%). Housewife is the 
majority occupation (72.9%). The 
highest monthly family income is 
<1.800.000 (74.3%). 
     In the non-meningioma group, 
the average age of the patients was 
45.55±7.967 years with the highest 
age group was 40-49 years (45.5%). 
The most recent education level of 
patients was elementary school 
(54.5%). Housewife is the majority 
occupation (54.5%). The highest 
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monthly family income is <1.800.000 
(54.5%). 
     The results of the statistical 
analysis obtained information on the 
p-value on the variables of age, age 
category, education, occupation and 
family income per month were greater 
than 0.05 (p value>0.05), which 
means it is not statistically significant. 
Thus it can be explained that there is 
no statistically significant difference 
in the proportion between the 
variables of age, age category, 
education, occupation and monthly 
family income in the two groups. 
From the results of the comparative 
analysis of the characteristics of the 
two groups, it can be concluded that 

the two groups did not have different 
characteristics at the beginning of the 
examination. This shows that the two 
groups are homogeneous. 
     Table 4.3 describes the 
comparison between the history of 
hormonal contraception and 
menstruation based on the results of 
head orbita CT Scan. In the 
meningioma group, the longest 
duration of use of hormonal 
contraception was >10 years (81.4%). 
The most common type of hormonal 
contraception was a single 
progestogen (85.7%). The highest age 
of menarche was in the category of 
12-15 years (62.9%). And the most 
menstrual cycles obtained regular 
menstrual cycles (78.6%). In the 
group of patients who were not 
meningiomas, the highest duration of 
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use of hormonal contraception was <5 
years (54.5%). The most widely used 
type of hormonal contraception was 
combination (90.9%). The highest 
age of menarche was found in the 
category >15 years (72.7%). Regular 
menstrual cycle is the most (72.7%). 
     The results of statistical analysis in 
the study group obtained information 
on the p value of the variable duration 
of hormonal contraception, type of 
hormonal contraception and age of 
menarche less than 0.05 (p value 
<0.05) which means statistically 
significant. Thus, it can be explained 
that there is a statistically significant 
difference in the proportion between 
the variables of the duration of 
hormonal contraception, the type of 
hormonal contraception and the age 
of menarche in the meningioma and 
non-meningioma groups. While the p 
value for the menstrual cycle variable 
is greater than 0.05 (p value > 0.05), 
which means it is not statistically 
significant, thus it can be explained 
that there is no statistically significant 
difference in the proportion between 
the menstrual cycle variables in the 
meningioma and non-meningioma 
groups. 

     After conducting bivariate 
analysis, followed by multivariate 
analysis to examine the risk factor 
variables with p value≤0.25, such as 
duration of hormonal contraception, 
type of hormonal contraception and 
age of menarche. From the analysis of 
the initial model which has a p 
value≤0.25, it will proceed to the 
analysis of the final model. Based on 
the final model, it can be seen from 
the 3 initial model variables after 
going through 2 stages, it can be 
concluded that the duration of 
hormonal contraception and age of 
menarche are strongly related in 
increasing the risk of meningioma 
incidence statistically. 
 
DISCUSSION 
Meningiomas are the most common 
benign intracranial tumors. The 
prevalence of meningiomas is about 
13-26% of all adult intracranial 
primary tumors. The incidence of 
meningiomas is influenced by several 
factors, one of which is age. The 
incidence of meningiomas increases 
with age and reaches a peak in the 
fifth to sixth decades.1,11-13 
     In this study, it was found that 
meningiomas occurred in the age 
range of 36-57 years with a mean ± 
Std of 45.50 ± 4,621 years, and the 
most common age group was 40-49 
years (70.4%). This is similar to the 
results of a study conducted by 
Supartoto et al in Yogyakarta in 2010-
2014, with the results of the average 
age of meningioma cases being 
46.6±6.2 years. The difference in the 
average age of meningioma cases in 
developed countries with Indonesia 
may be due to the earlier age of 
marriage in Indonesia so that the age 
of use of hormonal contraception and 
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the incidence of meningioma also 
occur earlier than in developed 
countries. However, furthermore, it 
was found that the level of education, 
occupation, and income were not risk 
factors for the occurrence of 
meningiomas, because the p-value > 
0.001 which means it is not 
statistically significant. In contrast to 
the research conducted by Supartoto 
et al, with the result that most cases 
have a lower level of education 
(primary school) with p-value <0.001. 
While the work and income variables 
have similar results, which are not 
statistically significant with a p value 
> 0.001.8 
     In this study, it was found that 
a longer duration of use of hormonal 
contraception can increase the risk of 
meningioma in women, similar to the 
study of Michaud et al. who stated 
that women with a history of using 
hormonal contraceptives more than 
15 years had a significantly increased 
risk of orbitocranial meningiomas. In 
addition, a recent study by Claus and 
colleagues suggested that the use of 
exogenous hormonal therapy was 
positively associated with intracranial 
meningiomas among women. There 
are several studies with different 
results from ours. For example, the 
study conducted by Custer et al. did 
not show a significant relationship 
between the use of hormonal 
contraceptives and meningiomas.14-16 
     The mechanism underlying 
the association between long-term 
exposure to exogenous hormones and 
the development of meningiomas in 
women can be explained by the 
evidence that the longer the exposure 
to progesterone, the lower the serum 
PR and NF2 mRNA expression and 
can alter in vivo progesterone levels 

and progesterone receptor expression, 
resulting in a decrease in serum 
progesterone levels increased 
production of proinflammatory 
cytokines that will trigger deletion 
and inactivation of NF2 gene loci, and 
have a broader effect at the genetic 
level of Merlin (a specific protein in 
the NF2 gene that regulates 
meningeal tissue growth). As a result, 
there will be inactivation of Merlin as 
a tumor suppressor gene in meningeal 
tissue, resulting in meningioma cell 
proliferation or tumorigenesis.8,9,17 
     Our study also found that age 
at menarche was independently 
associated with a higher risk of 
meningioma. In contrast to several 
previous studies which stated that the 
age of menarche was not associated 
with the risk of developing 
meningioma. Based on research, the 
growth and development of 
meningiomas become faster during 
the luteal phase of menstruation. This 
phenomenon is associated with 
hormonal pathways that influence the 
growth and development of 
meningiomas. This is associated with 
an earlier age of menarche having a 
greater risk of meningioma.5-7 
     However, the results of a 
study conducted by Jhawar et al in 
2003 stated something else, namely 
the advanced age of menarche has the 
potential to increase the risk of 
meningioma almost doubled. 
Although these findings remain 
unexplained, the onset of menarche is 
known to be a process determined by 
the central nervous system. 
Therefore, in some cases, the 
possibility of early meningioma 
growth around the hypothalamus or 
pituitary has the potential to delay the 
onset of puberty, one of which is 
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marked by menarche. However, other 
explanations may be needed 
regarding the lack of data on 
meningiomas and intracranial tumors 
diagnosed in adolescence.18,19 
     In bivariate analysis, p value < 
0.0001 was also obtained, which was 
statistically significant for the 
variable type of hormonal 
contraception used. However, after 
multivariate analysis, the final model 
did not get statistically significant 
results for this variable. Supartoto et 
al in their research concluded that the 
use of hormonal contraceptives 
containing progesterone may be 
associated with an increased risk of 
orbitocranial meningioma in women. 
However, this needs to be adjusted to 
the level of education, age of 
menarche, length of menstrual cycle 
and number of parity, which if 
interacting simultaneously can 
increase the risk of orbitocranial 
meningioma. A preliminary study 
conducted by Claus et al in 2008 on 
31 meningioma samples reported that 
specific gene expression patterns 
appeared to be more strongly 
associated with progesterone receptor 
(PR) status than with estrogen 
receptor (ER) status. Genes on the 
long arm of chromosome 22 and near 
the NF2 gene (22q12) most frequently 
had expression variations and 
mutations, indicating that genes in the 
collagen and extracellular matrix 
pathways were most often 
differentially expressed by PR 
status.8,16 
     Limitations in this study are that 
this study is a cross-sectional study 
with retrospective data collection, so 
that there is a possibility of a large 
selection bias, one of which is the 
difference in the number of samples 

in the two research groups. Then the 
research sample was taken in a 
hospital with a relatively small 
sample size because the researchers 
expected a homogeneous sample, so it 
could not describe the risk factors for 
meningioma in women using 
hormonal contraception in the wider 
community. In addition, primary data 
obtained by direct interviewing of 
patients can lead to a large recall of 
information bias, even though the 
researchers tried to minimize it by 
asking more focused questions during 
the interview. 
 
CONCLUSION 
     Our study showed that the long 
duration of hormonal contraceptive 
use, earlier age of menarche, and the 
type of single progestogen hormonal 
contraceptive were risk factors for the 
occurrence of orbitocranial 
meningioma in women using 
hormonal contraceptives at Cicendo 
Eye Hospital. Meanwhile, irregular 
menstrual cycle is not a risk factor for 
orbitocranial meningioma in women 
using hormonal contraception at 
Cicendo Eye Hospital. 
     As a suggestion, to obtain the 
risk factors for the duration of 
hormonal contraceptive use and age 
of menarche on the incidence of 
orbitocranial meningioma with 
stronger evidence based, further 
research with case control or cohort 
designs can be carried out. Further 
research on the use of exogenous 
hormones in women with 
meningiomas in larger studies is 
needed with particular attention to 
hormonal composition (estrogen 
and/or progesterone), duration and 
age at use of hormonal 
contraceptives. 
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APPENDIX: QUESTIONNAIRE 
 

 
 
 
 
 
 
 
 
 
 

Name : 
Address  
Date of birth/Age 

: 
: 

Education : 
Occupation : 
Monthly Family Income : 
Age of menarche : 

a. < 12 yo  
b. 12-15 yo  
c. > 15 yo  

Menstrual cycle : 
a. Regular/28 days  
b. Irregular/not 28 days  

Types of hormonal contraception : 
a. Single progestogen  
b. Combination (estrogen+progesteron)  

Duration of exposure to hormonal 
contraceptives 

: 

a. < 5 years  
b. 5-10 years  
c. > 10 years  

 
 


