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Etiology of Pituitary Tumors: A Case Control Study
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ABSTRACT

AIM: Pituitary tumors are generally benign, but may be associated with some morbidities. The aim of this study was to identify the
risk factors for pituitary tumors.

MATERIAL and METHODS: A population-based case-control study on the potential risk factors of pituitary tumors was conducted
in China. The personal interview technique was used to gather information on medical and reproductive history, taste, and cigarette
smoking from 204 pituitary tumor cases and 246 controls aged between 6 and 82 years.

RESULTS: The risk of tumor was reduced when the interviewee was a worker. The risk was raised with spicy taste, mobile phone
use, duration of use, characteristics, and taking vitamins. No significant association was observed with gender, age, education,
marriage, speed of eating, fat intake, other tastes (salt, sour, sweet), medical and reproductive history, female sex hormones,
cigarette smoking, tea drinking, wine drinking, menses, and oral contraceptive use, whether the interviewee was a farmer.

CONCLUSION: Increased risk for pituitary tumors is related with spicy taste, mobile phone use, duration of use, characteristics,
taking vitamins and possibly a reduced risk is related with the interviewee being a worker. Further investigations are needed to clarify

the causes of these associations.
KEYWORDS: Etiology, Pituitary tumor, Risk factor

B INTRODUCTION

Pituitary tumors arise from the pituitary gland and comprise
10% to 15% of all diagnosed intracranial tumors (2,7). Most of
them are benign and adenomas make up the larger group of
pituitary tumors. These tumors are slow growing and usually
benign but may invade adjacent structures and cause some
neurological deficits.

Pituitary adenomas may be hormone-secreting or non-func-
tioning tumors (15). Despite their predominantly benign na-
ture, they are associated with substantial morbidity, through
compression of surrounding structures and oversecretion of
pituitary hormones (15). Hormone-secreting adenomas most
frequently produce prolactin, leading to hyperprolactinemia,
with resulting amenorrhoea, galactorrhea, impotence, and vi-
sual disturbances. Acromegaly is secondary to oversecretion

of growth hormone and Cushing syndrome from an adreno-
corticotropin-secreting pituitary tumor (15). The symptoms of
non-functioning tumors develop with compression of the optic
chiasm, hypothalamus, and surrounding structures (2, 15, 23).

The etiology of pituitary tumors is not well known (15). The
genetic syndromes Multiple endocrine neoplasia 1 (MEN1)
and Carney complex (CNC) are associated with increased risk
of pituitary tumor but constitute a small proportion of tumor
cases (3,13,15). Germline mutations in the aryl hydrocarbon
receptor interacting protein (AIP) gene has recently been
shown in some growth hormone-secreting pituitary adenomas
(15, 24). There are a few studies on the potential risk factors
for the development of pituitary tumors and these studies are
mostly focused on the use of oral contraceptives (6,12,14-
16,21,26) or parity (1, 5). The reason of these studies is the
possible causal role of estrogens in the development of other
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tumors, with some having reported on twinning (9), familial
risks (10), or associations with other neoplasms (11, 15).

A population-based case control study in China for the
determination of potential risk factors for pituitary tumors was
conducted. Pituitary tumor cases and controls were included
in this study.

B MATERIAL and METHODS
Study Design and Settings

A case-control study on the etiology of pituitary tumors was
performed at the Beijing Tiantan Hospital, China. The cases
and the controls were from Beijing, Heilongjiang, Heinan,
Hubei province.

A pituitary tumor had been diagnosed in the eligible cases
between 1 December 2006 and 28 February 2010. The age
of the cases ranged from 6 to 82 years and all were residents
of the region where the study was conducted at the time of
diagnosis.

A pituitary tumor was defined according to the International
Classification of Diseases revision 10 (25) as topography
C75.1, D35.2, or D44.3.

The date of diagnosis was defined as the date of the first scan
that revealed a space-occupying lesion in the pituitary gland
or, if not available, the date of pathological diagnosis (15).

Table I: Characteristics of Study Participants

The diagnosis was made by two doctors in the neurosurgical
department or pathology department in Beijing Tiantan
Hospital. The study was approved by the Ethics Committee of
each institution and was based on the criteria of the Helsinki
convention. Informed consent was obtained from each patient.
The inclusion and exclusion criteria for the patients in this
study were: 1) Patients gave informed consent to be included;
2) Patients were excluded if they had a previous diagnosis of
an intracranial neoplasia. 3) Cases were excluded because of
patient refusal (n = 31), or no reply (n=27).

A structured computer-assisted interview using Blaise
software (18), with answers being entered directly into the
questionnaire program on a laptop computer, was used for
interview (15).

Statistical Analysis

In order to obtain odds ratios (OR) for the risk of a pituitary
tumor in relation to the risk factors that were investigated, an
unconditional logistic regression model was used (15). All
ORs were adjusted for age, education, sex, interview year,
and Townsend deprivation score which is a socioeconomic
index based on the subject’s residential postcode (22). The
statistical package Stata was used in all analyses (17). All
p values presented are two-sided. P < 0.05 was defined as
significant.

Cases (n = 204)

Controls (n = 246)

Characteristic

N % N %

Sex

Male 89 43.7 136 44.8

Female 115 56.3 110 55.2
Age at reference date (years)

6-20 20 9.8 22 8.9

20-39 42 20.6 48 19.5

40-59 80 39.2 106 43.1

60-83 64 31.4 70 24.5
Marital status

Single 60 29.4 72 29.3

Married/cohabiting 110 53.9 128 52.0

Separated/divorced 24 11.8 26 10.6

Widowed 6 2.9 14 5.3

Not known 0 0 2 0.8
Education

lliteracy 2 1 1 0.4

Primary education 10 5 6 2.4

Junior middle education 22 10.8 30 12.2

Senior middle education 122 59.8 140 56.9

College graduate and above 48 23.5 69 28.0
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B RESULTS

In the study period, a total of 450 cases who had appropriate
age and residence criteria were included in this study.
Characteristics of study participants are presented in Table I.
Tumor risk was reduced when the interviewee was a worker
(P=0.01731). The risk was raised with spicy taste, mobile
phone use, duration of use, characteristics, and taking
vitamins (P=0.01630, <0.00001, <0.00001, 0.0500, 0.03594,
respectively). In other analyses, the risk was again raised with
mobile phone use (OR, 7. 6; 95% CI, 2.6-21.4), duration of
use (OR, 8.5; 95% Cl, 2.8-24.4), spicy taste (OR, 2.2; 95% ClI,
1.6-4.4), characteristics (OR, 1.2; 95% CI, 1.0-2.2), and taking
vitamins (OR, 1.5;95% Cl, 1. 2- 2 .4). No significant association
was detected with gender, age, education, marriage, speed of
eating, fat intake, other taste (salt, sour sweet), medical and
reproductive history, female sex hormones, cigarette smoking,
tea drinking, wine drinking, menses, oral contraceptive use,
and whether the interviewee was a farmer (P= 0.15757,
0.94016, 0.88658, 0.96099, 0.37287, 0.32429, 0.24349,
0.95711, 0.69128, 0.06556, 0.51930, 0.26127, 0.66306,
0.98835 0.68839 0.5673, 0.8953 respectively). Characteristics
were divided into seven levels from cheerful to depression.
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Speed of ingestion of food was divided into three levels from
slow to fast. Each favorite taste was divided into five levels
from dislike to like. Regular cigarette smoking, tea drinking,
wine drinking, and whether the interviewee was a farmer were
recorded and a detailed analysis was performed (Tables I, IlI,

IV, V).

B DISCUSSION

This is the first study to explore a wide range of potential
risk factors for pituitary neoplasms. Positive associations of
pituitary adenoma risk with spicy taste, mobile phone using,
duration of use, characteristics, taking vitamins (P=0.01630,
<0,00001, <0.00001, 0.0500, 0.03594, respectively) were
observed. The risk was increased with mobile phone use (OR,
7. 6; 95% ClI, 2.6-21.4), duration of mobile phone use (OR,
8.5; 95% Cl, 2.8-24.4), spicy taste (OR, 2.2; 95% ClI, 1.6-4.4),
characteristics (OR, 1.2; 95% Cl, 1.0-2.2), and taking vitamins
(OR, 1.5; 95% CI, 1.2-2.4). The tumor risk was significantly
raised in mobile phone use.

There are 2 previous studies investigating risk of pituitary
tumor in relation to use of mobile phone (15, 20). These studies

Table IlI: Risk of a Pituitary Tumor in Relation to Regular Cigarette Smoking at any Time

Cases (n = 204) Controls (n = 236) OR P
Factor
N % N %
Regular smoking
No 120 58.8 144 61.0
Yes 84 41.2 92 39.0
Total cumulative years smoked
<10 32 15.7 42 19.8
10-19 45 22.1 40 16.9
20-29 5 2.4 8 3.4 1.1 (0.4-1.4) 0.231
z 30 2 1.0 2 0.8
Cigarettes /day
<10 42 20.6 34 14.4
10-19 21 10.3 45 19.1
z20 21 10.3 13 5.5
Table IlI: Risk of a Pituitary Tumor in Relation to Regular Tea Drinking at any Time
Cases (n = 204) Controls (n = 236) OR P
Factor
N % N %
Regular tea drinking
No 164 80.4 178 87.3
Yes 40 19.6 58 24.6
Total cumulative years
<10 32 15.7 42 17.8 1.2(0.7-1.6) 0.663
10-19 6 3.0 10 4.2
20-29 2 1.0 4 1.6
z 30 0 0 2 0.8
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Table IV: Risk of a Pituitary Tumor in Relation to Regular Wine Drinking at any Time

Cases (n = 204) Controls (n = 236) OR P
Factor
N % N %
Regular wine drinking
No 110 53.9 130 55.1
Yes 94 46.1 106 449
Total cumulative years
<10 42 20.6 65 27.5
10-19 45 22.1 32 13.6
20-29 6 3.0 9 3.8 1.1(0.8-1.2) 0.988
z30 1 0.5 0 0
ml /day
<150 60 29.4 65 27.5
150-249 30 14.7 37 16.7
z250 4 2.0 4 1.7
Table V: Risk of a Pituitary Tumor in Relation to Ever Regular Using Pesticides
Cases (n = 204) Controls (n = 236) OR P
Factor
N % N %
Farmer
No 142 69.6 160 67.8
Yes 62 30.4 76 32.2
Regular using pesticides 1.3(0.6-1.9) 0.688
No 42 20.6 52 22.0
Yes 20 9.8 24 10.2

showed that the use of mobile phones had no significant
effect in the pathogenesis of pituitary tumors. However, our
research shows a very significant impact. Some Chinese
scholars’ research also showed that mobile phone use had a
significant impact on the incidence of brain tumors. We found
that few interviewees use an earphone. This may lead to the
pathogenesis of pituitary tumors. No significant association
was observed with gender, age, education, marriage, speed
of eating, fat intake, other taste (salt, sour sweet), medical and
reproductive history, female sex hormones, cigarette smoking,
tea consumption, wine consumption, menses, use of oral
contraceptive, and whether the interviewee was a farmer.
(P= 0.15757, 0.94016, 0.88658, 0.96099, 0.37287, 0.32429,
0.24349, 0.95711, 0.69128, 0.06556, 0.51930, 0.26127,
0.66306, 0.98835 0.68839 0.5673, 0.8953 respectively).
There was no significant associations of pituitary tumor risk
with cigarette smoking, tea and wine consumption or past
diagnosis of other neoplasms. We have not detected any
previous study on the relationship of multiple neoplasms with
pituitary tumors.

The potential role of oral contraceptives on the development
of pituitary tumor is interesting because estrogen stimulates
growth of lactotroph pituitary cells which produce prolactin
(15). The studies showed that the animals treated with
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estrogens have increased numbers of pituitary tumors (2, 4,
8, 15, 19). Therefore, use of oral contraceptive could increase
the potential risk for pituitary tumors (15, 24). We observed
no significant associations of pituitary tumor risk with the use
of oral contraceptives. This may be because the age range
of our interviewees was wide. Most of them did not use oral
contraceptives.

Among control cases, participating subjects were mostly
male, old, and more affluent than non-participating subjects.
However, this was also observed for cases, which could
have compensated for the effect of selective participation
of control cases. All analyses were adjusted for age and
Townsend deprivation score. Spicy foods can cause choking,
increased pressure on the abdomen and chest, and then
elevated intracranial pressure. The sauce additives can lead
to the occurrence of cancer. Tradition Chinese Medicine also
believes that spicy food can lead to occurrence of brain tumors.
Different characteristics can cause emotional transformation,
thereby affecting blood pressure and intracranial pressure. It
is said that pregnant women taking vitamins will be beneficial
to reduce the incidence of brain tumors, but the conclusion
of this article is just the opposite. There is no other reference
evidence to support this conclusion, but this conclusion may
be valid.



There are some limitations for this study. Methodological
problems associated with studying risk factors for pituitary
tumors may have a long latency time and the different types
of pituitary tumor might have different etiologies (1,15).

B CONCLUSION

An increased risk of pituitary tumor is present in relation
with spicy taste, mobile phone using, duration of use,
characteristics, taking vitamins and possibly a reduced risk
with whether the interviewee was a worker. The causes of
these associations need further investigation with larger
populations.
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