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Abstract

Background: Idiopathic granulomatous mastitis (IGM) is a chronic breast disease with unknown pathophysiological and
clinical aspects. Therefore, we designed this multi-center prospective case-control study to explore and clarify the risk
factors with an acceptable sample size.

Methods: From March 2021 to December 2023, five hundred-four women with a histologically proven IGM were en-
tered into the IGM group and 504 women with healthy breasts were included in the control group across nine centers.
Participants' information was obtained by trained staff. Multivariate binary logistic regression was used to estimate the
odds ratio (OR) and 95% confidence intervals (CI) for the associations between variables and IGM.

Results: The mean age of all participants was 34.92 = 7.12 yr. The previous history of diseases as a whole, was signifi-
cantly higher in the IGM group (33.1%) compared with the control group (26.6%). Logistic regression showed that pre-
vious lactation (OR= 7.51, 95% CI= 2.37-23.77) and a positive history of diabetes (OR = 4.23, 95% CI= 1.32-13.51) had
a positive association with IGM, while OCP use (OR = 0.70, 95% CI= 0.52-0.93) was associated with IGM reversely.
Conclusion: The history of breastfeeding and not its duration is associated with a 7-fold increase in the rate of IGM.
Furthermore, previous history of diabetes is a risk factor, while OCP use is a protective factor against IGM. We are de-
signing another study to further investigate the relationship between breastfeeding, milk stasis, and IGM, based on our
findings.
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Introduction

Idiopathic granulomatous mastitis (IGM) is a rare
benign disease of the breast that has been recog-
nized since the 1970s (1), but its development
pathways and the best treatment are still un-
known. The present evidence shows a non-
uniform global distribution of the disease. While
scarcely seen in Western countries, it is reported
most frequently in Asia. Turkey and Iran are
countries that have reported the highest number
of IGM cases, followed by China (2). The disease
mostly consists of a chronic inflammation of the
breast which presents clinically as mass-like indu-
rations, accompanied by skin erythema or edema,
breast enlargement, fistulae, abscesses, ulcers, and
even breast deformity (3, 4). The clinical picture
is sometimes very severe and causes tremendous
morbidity; lack of data about the best treatment
intensifies the problems (4).

As logical health guidance dictates, prevention of
the disease should be the ultimate goal. However,
the medical approach toward IGM is far from
this target, because the causative and risk factors
of IGM are not fully identified and confirmed.
While numerous theories exist about the eti-
opathology of IGM, the most commonly consid-
ered factors include hormonal imbalances, im-
munological alterations, and the potential influ-
ence of microbial agents (5). However, hereto-
fore, no study has proven an established causal
relationship between these factors and IGM.
Patients’ inherent characteristics that contribute
to the risk of the disease have extensively been
contemplated in most studies about IGM (6), but
because of the low number of included patients,
the retrospective nature of most studies, or the
lack of a control group, the large information
void about IGM risk factors has not yet been
filled. Factors that have been mentioned so far
are diverse but mostly consist of parity, breast-
feeding, and the use of oral contraceptive pills
(OCP) (6). However, strong arguments can be
laid against these findings. First, since this disease
is common in areas with a higher birth rate, the
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relationship between IGM and birth rate may be
related to other reasons, including environmental
or genetic aspects, and not specifically the num-
ber of live births. Second, the peak incidence of
IGM is around 35 yr of age (6), and childbirth
and lactation generally occur during or before
this period. Thus, while the reason for this age-
related prevalence might be the connection be-
tween IGM and reproductive features, it may also
be caused by other age-related factors.

In the absence of longitudinal cohort studies, and
the lack of comparison groups as well as low
sample sizes in the existing studies (7-10), further
investigations are needed in this field. Therefore,
we designed this multicentric prospective case-
control study to explore and clarify the risk fac-
tors of IGM, and overcome these limitations.

Materials and Methods

Study design

This case-control study was conducted in nine
centers from Mar 2021 to Dec 2023. It has been
approved by the Ethics Committee of Tehran
University of Medical Sciences
(IR.TUMS.IKHC.REC.1402.079). It was run ac-
cording to the ethical principles of the Declara-
tion of Helsinki. Informed consent was obtained
from all participants.

Settings and Participants

The study population of the case group consisted
of women attending the Breast Clinic or Surgery
Clinic of participating centers, and that of the
control group consisted of women accompanying
patients of the above clinics, or women attending
non-related clinics. Inclusion criteria for the case
group were an age between 18 to 65 yr with a
histologically-proven IGM; and for the control
group, the same age range with no history of be-
nign or malignant breast disease and no history
of IGM in their first-degree relatives. Exclusion
criteria for both groups were defined as a history
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of breast cancer, a pregnant or lactating status,
and memory disorders. In addition, the presence
of extramammary presentations in favor of a sys-
temic disease, fungal breast infection, and tuber-
culosis were considered for exclusion of the case

group.

Variables, data sources, and measuvements
Variables considered in this study include repro-
ductive characteristics (age at menarche, history
of infertility, age at first delivery, gravidity, parity,
duration of breastfeeding, and OCP use), past
medical history (history of diabetes, thyroid dys-
function, tuberculosis, sarcoidosis, or rheumato-
logic diseases), education level and employment
status, which were recorded through interviews
held with the patient, and anthropometric
measures; all gathered by a trained staff. OCP
consumption was defined as usage for more than
5 years. Duration of breastfeeding consisted of
the sum of all periods of lactation of a woman, in
months; this was calculated once by considering
all the women, and once by excluding those who
had not breastfed. In addition, breastfeeding was
envisaged as a categorical variable classifying par-
ticipants as those who had ever breastfed and
those who had not. Parity also was defined as a
continuous variable.

The level of education was categorized as less
than 12 years and equal or higher than 12 years.
Employment was subdivided into two general
items consisting of housewife or employed in-
cluding public, private, or self-employment; new-
ly retired women were considered employed.

Study size

We estimated our sample size according to dif-
ferent studies and risk factors; we calculated that
at least 450 participants would be required in
each group to detect an odds ratio of 1.5, with a
20% proportion of control with risk factors, with

647

a power of 80% and a= 0.05 by using the Epi
info website (www.cdc.gov/epiinfo/).

Statistical analysis

We performed the statistical analysis using SPSS
version 18 (SPSS, Inc., IL, USA). Comparisons of
means between case and control were tested by
the student t-test. Categorical variables differ-
ences were assessed using the Chi-square test or
Fisher's exact-test, when appropriate. A two-
sided p-value of less than 0.05 was considered
statistically significant. Multivariate binary logistic
regression was used to estimate the odds ratio
(OR) and 95% confidence intervals (CI) for the
associations between variables and IGM. Varia-
bles were selected a priori for inclusion in a mul-
tivariate model based on the association with
IGM in univariate analysis (P <0.05).

Results

Participants, descriptive data and outcome data
Opverall, 1008 women were recruited in the study,
504 in the IGM Group, and 504 in the control
group. The mean age of all participants was 34.92
1+ 7.12 yr. The mean body mass index (BMI) was
27.40 t 4.85 kg/m’. The demographic and re-
productive features of participants are compared
in Table 1.

In the IGM and control groups, 456 (93.6%) and
358 (71%) women were parous, respectively (P<
0.001). Also, 440 (93.2%) of IGM cases and 344
(68.3%) of controls had ever breastfed (P<
0.001). When considering the previous history of
diseases as a whole, 167 (33.1%) of women in the
IGM Group reported positive histories, while
134 (26.6%) of participants in the control group
were recorded as such (P=0.02). Sub-analysis
showed that the rate of diabetes was significantly
difference between the two groups (Table 2).
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Table 1: Characteristics of participants in the two study groups

Age (y7)

Body mass index (kg/m?)

Age at menarche (years)

Age at first delivery (years)

Gravidity (n)

Parity (n)

Duration of BF 1 (months)*

Duration of BF 2 (months)*

Breastfeeding (n)

Yes

No

History of infertility (n)

Yes

No

History of OCP use (n)

Yes

No

Education (n)

<12 years

212 years

Housewife

Employed

Past medical = Diabetes

history (n) Hyperthyroidism
Hypothyroidism
Rheumatoid disease
Tuberculosis
Other
Nothing

Employment (n)

35.03 £ 6.532

27.85% 4.54

13.20+ 1.643
23.90%+ 4.910

23+1.4
1.9+12

30.73% 27.484
3241 + 27.24

440 (93.2%)
32 (6.8%)

32 (7.7%)
383 (92.3%)

170 (35.5%)
309 (64.5%)

104 (23%)
382 (77%)
359 (84.1%)
68 (15.9%)
17 (3.4%)
4 (0.8%)
62 (12.3%)
6 (1.2%)
2 (0.4%)
76 (15.1%)
337 (66.9%)

34.82+ 7.645
27.0271% 5.06
13.14+ 1.659
23.55+ 5.826

1.73+ 1.528
1.34+ 1.156

23.70% 23.761
33.75%+ 21.55

344 (68.3%)
160 (31.7%)

44 (8.8%)
458 (91.2%)

212 (42.1%)
292 (57.9%)

91 (18.1%)
413 (81.9%)
329 (65.4%)
174 (34.6)
4 (1%)

6 (1.6%)
64 (12.7%)
5 (1%)

0 (0%)
55 (10.9%)
370 (73.4%)

0.65
0.01
0.59
0.36
<0.001
<0.001
<0.001
0.45
<0.001

0.56

0.04

0.001

0.05

0.02

“In all women. ™ In those who had breastfed. BF= Breastfeeding, OCP= Oral contraceptive pill. Values are expressed as mean
* standard deviation and number (percentage) for continuous and categorical variables, respectively. P-values refer to Student #
test, Fishet's exact-test, and Chi-squate test, when appropriate.

Table 2: Comparison of past medical history between two groups

Disease IGM Control P-value
(n=504) (n=504)

Rheumatoid disease 6 (1.2) 5() 0.76

Diabetes 17 (3.4) 5(1) 0.01*

Hypothyroidism 62 (12.3) 64 (12.7) 0.84*

Hyperthyroidism 4 (0.8) 6 (1.2 0.55*

Tuberculosis 2 (0.4) 0 (0) 0.50%*

1GM= Idiopathic granolomatosis mastitis. Values are presented as number (percentage).
* Chi-square test. **Fisher's exact-test.
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Logistic regression analysis showed (Table 3) that
previous lactation 7.51 (2.37-23.77, P<0.001) and
history of diabetes (OR= 4.23, 95% CI=1.32-

13.51, P=0.02) were directly associated with
IGM, while OCP use (OR= 0.70, 95% CI=0.52-
0.93, P=0.01) had a reverse association.

Table 3: Analysis of risk and protective factors for IGM using multivariable logistic regression

Risk factors Crude OR
(95% CI)

BMI 1.04 (1.01-1.00)

Parity 1.57 (1.39-1.77)

Breastfeeding (Yes/No) 6.40 (4.27-9.59)
History of OCP wuse | 0.76 (0.59-0.98)

(Yes/No)
Education
(<12 / 212 years) 0.74 (0.54-1.01)
Diabetes (Yes/No) 4.36 (1.46-13.006)

P-value Adjusted OR P-value

(95% CI)
0.01 1(0.98-1.04) 0.58
<0.001 | 0.78 (0.24-2.51) 0.67
<0.001 = 7.51 (2.37-23.77)  0.001
0.04 0.70 (0.52-0.93) 0.01
0.05 1.16 (0.81-1.66) 0.41

0.008 4.23 (1.32-13.51) 0.02

1GM-= Idiopathic granolomatosis mastitis; OR= Odds ratio; CI= Confidence Interval; OCP= Oral contraceptive pill

Discussion

In this study, we evaluated the variables com-
monly cited as risk factors of IGM by recording
them prospectively in a considerable number of
IGM patients and comparing them with a group
of healthy women. Our findings prove that hav-
ing previously breastfed, and not the length of
lactation is an actual risk factor for IGM. Fur-
thermore, a history of diabetes increases the risk
of IGM, while OCP has a protective effect on
IGM. Based on our results, parity and gravidity
are not among IGM risk factors of IGM.

Despite the increasing number of publications
focusing on IGM, evidence around all the basic
and clinical aspects of the disease remains undis-
closed; the risk factors are no exception, and the
present literature lacks facts on this topic. While
verifying women with IGM retrospectively to
discover the clinical aspects, most studies have
reported the rates of parity, breastfeeding, and
OCP consumption. The figures are very diverse,
and the sample size and setting of the studies dif-
fer greatly.

Four studies investigating the risk factors of IGM
involved a control group. Considering reproduc-
tive factors, Al-Khaffaf et al. (11), who compared
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18 cases of IGM with 100 healthy women and
133 women with periductal mastitis (PDM),
found that parity rates were not different among
the groups, and OCP use was significantly less
common in IGM patients. Pak et al. (8) com-
pared 30 IGM patients with 60 controls. Their
results detected no significant difference between
the cases and controls regarding OCP use, gra-
vidity, parity, and duration of breastfeeding. In-
terestingly, as seen in our results, the rate of OCP
use was much lower in their IGM patients than in
the control group (35.5% vs. 42.1, P=0.04). Raam
et al. (10) compared 30 IGM cases with controls
and, in contrast to the present study, detected a
significant difference regarding the duration of
lactation; but no difference for parity and OCP
consumption. Ramadan et al. (9) compared 40
IGM patients with 40 controls; they showed a
significantly higher rate of breastfeeding and
OCP use among the cases. All of these case-
control studies, although underpowered and
comprising a small number of IGM patients, ex-
cluded parity as a risk factor for IGM. While
Ramadan et al. (9) detected a positive association
for OCP, Pak et al. (8) and Al-Khaffaf et al. (11)
revealed some weak evidence for an indirect as-
sociation of OCP with the disease; these findings
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are strongly confirmed in our study. The low
pooled prevalence of OCP consumption among
non-controlled studies (6) also pushes against a
positive relationship between this factor and
IGM. Eventually, the present study shows a defi-
nite reverse association between OCP and IGM
with an OR of 0.70 in regression analysis
(P=0.01). Although this finding alone would not
prompt the administration of OCP as a preven-
tive measure against IGM, it could encourage
further studies for to evaluate the effectiveness of
OCP on reducing the recurrence of IGM. More-
over, our present attitude of recommending
against OCP consumption in IGM patients might
be wrong.

Although gravidity and parity rates were statisti-
cally different between the IGM and control
groups in this study (P<0.001), logistic regression
analysis did not support their association with
IGM. The difference detected in the t-test analy-
sis is due to a confounder; which should be
breastfeeding (as a categorical binary variable)
according to the subsequent regression analysis.
The results regarding breastfeeding were incon-
sistent among the four studies. In the study of
Al-Khaffaf et al. (11), breastfeeding was not
compared among the three groups IGM, PDM,
and control). However, higher rates were report-
ed by Ramadan et al in the IGM group (9), and
Raam et al. (10) found that the duration of
breastfeeding was longer in IGM patients, while,
it did not stand out as an effective factor in Pak’s
study (8). The method for calculating breastfeed-
ing time (including women without breastfeeding
or not) is not described in these studies, but the
shortcomings related to the sample size and study
power probably account for the largely varying
results. In our study, considering all women,
IGM patients had breastfed for a significantly
longer time; but the gap between the mean dura-
tion in the case and control groups was not large
(30.7 months versus 23.7 months). The exclusion
of women who had not breastfed almost closed
the gap (32.4 vs. 33.8 months) and eliminated the
statistical significance. This infers that the statisti-
cal significance was dependent on the positive or
negative history of breastfeeding, and not on the
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duration. On the other hand, a positive back-
ground of breastfeeding was seen around 7.1
times more commonly in IGM patients than in
healthy women (P=0.001). These findings clearly
show that lactating for a longer time would not
intensify the risk of IGM, but having experienced
a lactation period is a key predisposing factor.
This momentous finding supports the hypothesis
that considers milk stagnation as the starting
point of the etiopathogenesis of IGM; the subse-
quent extravasation of milk into the interstitial
stroma induces an inflammatory reaction, leading
to the activation of immunologic cascades that
cause the clinical picture of IGM (3, 12). IGM
occurs more frequently during the five years after
breastfeeding (9-11, 13, 14), this finding and the
hyperprolactinemia hypothesis (15, 16) are in line
with the milk stasis explanation. Two existing
facts about IGM oppose the milk stasis hypothe-
sis. First, some IGM patients are nulligravid; sec-
ond, IGM has been seen in men (13, 17, 18).
However, studies including men with IGM have
not investigated the history of galactosis, which
would act like milk stasis. Moreover, some secte-
tory material is regularly produced in the breast
of women regardless of breastfeeding, and re-
tainment of these secretions in the ducts can
simulate milk stasis (12). All things considered,
for now, we state that the history of breastfeed-
ing is a predisposing factor for IGM; and the
causal association needs to be further investigated
by using other study designs. We have already
launched a prospective multicenter study on this
topic.

Other factors have also been connected to the
risk of IGM. Smoking is one of the factors that
has been cited frequently, but results are contra-
dictory (19). We did not investigate this variable
because smoking rates in females in Western
countries are much higher than in areas where
IGM is frequent, including our country (20); and
this association is very improbable.

One of the issues that is being discussed about
IGM is its relation with other diseases. The pre-
sent study results showed that a previous history
of any disease increases the risk of IGM for
about 37% (OR=1.37, data not shown in the ta-

650



Iran J Public Health, Vol. 54, No.3, Mar 2025, pp.645-653

ble). A systematic search (0) retrieved 48 studies
that mentioned the rates of some background
diseases in IGM patients, but most of them eval-
uated a few disorders, with no control group. In
that study, the authors report a high rate of hypo-
thyroidism among their 123 patients and propose
a probable association; and suggest that con-
trolled studies should investigate this subject fur-
ther. The present study does not show a signifi-
cant difference between IGM patients and con-
trols (12.3% vs 12.7%, P=0.84) regarding the fre-
quency of hypothyroidism. Overall, these find-
ings probably have no noteworthy implication,
except that the underlying diseases might induce
a milieu that accentuates reactions to any causa-
tive factor and increase the risk of IGM. Howev-
er, diabetes was directly related with IGM in the
present study (OR=4.23). The meta-analysis of
Alipour et al (6) also revealed a positive associa-
tion (P=0.01) between IGM and diabetes in the 6
studies that had considered this topic. This find-
ing should be investigated in studies that evaluate
the laboratory evidence of diabetes in the two
groups.

In the present study, we found low levels of edu-
cation in IGM patients with borderline signifi-
cance (P=0.05) in crude analysis. Two studies (21,
22) compared educational levels in IGM patients
with control groups, the first showed a significant
tendency toward lower levels of education in
IGM patients, but the second did not show any
statistical difference between the two groups.
Uncontrolled studies (23-30) reported a prepon-
derance of low levels of education, though this
social variable should be balanced against the
rates in that society to show their implication.
The association was not analyzed in those stud-
ies, but the trends imply a probable indirect asso-
ciation. Our finding is slightly in favor of this is-
sue, so studies focusing on the relation between
IGM and education level could be very awarding,
as education and knowledge are modifiable fac-
tors.

There are three main theories about IGM patho-
physiology; hormonal, microbial, and immune-
related factors. For the latter, auto-immunity is
strongly considered, and one of its postulated
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triggers is the damage of the mammary duct’s
epithelium secondary to the penetration of milk
into the interstitial tissue of the breast. So far, the
present study provides the strongest evidence for
the association of breastfeeding per se with IGM.
In the mentioned theory, the reason of the milk
extravasation is unanswered. We postulate that
the microbial factor is also involved in this pro-
cess, and we think that this might be related to
events that occur during lactation; incidents like
milk stasis, infection, transmission of an organ-
ism by the newborn, or similar conditions. We
are investigating the question in our next study.
The best advantages of our study were the case-
control design and large sample size. Our study
had some limitations. We did not include ethnici-
ty and socioeconomic factors other than educa-
tion and employment in our variables. Moreover,
hyperprolactinemia, a condition mentioned in
some studies as the basis of IGM, was not con-
sidered among the variables because we did not
conduct laboratory tests in the control group.

Conclusion

The history of breastfeeding, not its duration, as
well as a history of diabetes, are risk factors for
IGM, while OCP use is a protective factor. We
propose conducting further studies to explore the
relationship between breastfeeding, milk stasis,
and related local factors in connection with IGM.
In addition, given our borderline results regarding
educational level, we recommend investigating
the link between education level and IGM to gain
a better understanding of this modifying factor.
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