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ABSTRACT

Menopause is associated with various health conditions such as osteoporosis, obesity, cardiovascular and psychological
disorders. However, limited information is available on the relationship between perimenopause and hormone
replacement therapy with the occurrence of digestive ulcers. Therefore, we conducted this population-based study of over
17,000 participants in the Taiwan Biobank to examine the association between menopause and peptic ulcer disease
(PUD). In addition, we also examined associations between the types of menopause and postmenopausal hormone
therapy with PUD. Menopausal status, hormone replacement therapy during menopause, and the presence of PUD were
determined using self-reported questionnaires. The participants were grouped according to whether or not they had
entered menopause. The participants were further categorized based on the cause of menopause: natural or surgical.
Binary logistic regression was utilized for correlation analysis. Of the 17,460 individuals enrolled for analysis, 9620 (55%)
were classi ed into the postmenopausal group and 7840 (45%) into the premenopausal group. After adjusting for various
factors, the postmenopausal group had a 1.19 times higher risk of developing PUD compared to the premenopausal group
(odds ratio [OR]: 1.19, 95% con dence interval [CI]: 1.03 to 1.38, p = 0.022). Moreover, surgical menopause was signi cantly
associated with PUD (OR, 1.38; 95% CI, 1.16 to 1.63; p < 0.001), but natural menopause was not (OR, 1.128; 95% CI, 0.96 to
1.30; p = 0.153). In addition, the women with natural menopause who received postmenopausal hormone therapy had a
signi cantly higher prevalence of PUD than those who did not (OR, 1.37; 95% CI, 1.11 to 1.70; p = 0.004). However, no signi
cant association was found between postmenopausal hormone therapy and PUD among the women with surgical
menopause (p = 0.622). Menopause was signi cantly associated with PUD. Furthermore, surgical menopause (vs.
premenopause) was associated with a 1.38 times higher risk of PUD, and postmenopausal hormone therapy in women
with natural menopause was associated with a 1.37 times higher risk of PUD. Further research is warranted to identify the
mechanisms and potential interventions to reduce susceptibility to digestive ulcers in menopausal women.
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decreasing prevalence of H. pylori infection in recent
decades, NSAID treatment and H. pylori have gradually
become less prominent causes of PUD
(7,8). This trend has also been seen in Taiwan, where a
prior history of PUD, low education level, high body mass
index (BMI), and currently smoking have been shown to
be independent risk factors for asymptomatic PUD (9).
Menopause is a normal part of aging, and accounts for
the last third of a woman’s lifetime after their
reproductive years (10). Perimenopause is associated
with many symptoms, including hot ashes, night sweats,
mental illness, and neurological transition (11-13). After
menopause, genitourinary symptoms including
vulvovaginal atrophy and dryness predominate, along
with lower urinary tract symptoms such as urinary 

INTRODUCTION

Peptic ulcers are a common clinical presentation
associated with high medical costs (1), and peptic ulcer
disease (PUD) continues to be a source of signi cant
morbidity and mortality worldwide. Although
approximately two-thirds of patients found to have PUD
are asymptomatic (2), peptic ulcers can still cause early
satiety, abdominal fullness, dyspepsia, bloating and
nausea (2-4). They most commonly develop in the
stomach and proximal duodenum (5), and the
predominant causes in the US have traditionally been
Helicobacter pylori (H. pylori) infection and nonsteroidal
anti-in ammatory drug (NSAID) treatment (6). However,
with the increasing use of anti-secretory drugs and 
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frequency, urgency, and nocturia, all of which can
negatively affect the quality of life (14-18). Hormone
treatment can address these issues, however the effects
of such treatment on cardiovascular disease, cognitive
dysfunction, and depression are still uncertain (19). 
Recent research has focused on H. pylori eradication,
proton pump inhibitor use and judicious use of NSAIDs to
reduce the incidence of PUD (8,20). However, several
studies suggested a correlation between sex hormones
and PUD (21,22). The rst of these studies demonstrated
that major male (testosterone) and female
(progesterone) sex hormones had opposite effects on
preexisting ulcer healing in the oral cavity and stomach
(22). The second study showed that that pregnancy itself
could relieve the symptoms of ulcers (21). Some research
has shown that female sex has a protective effect against
duodenal ulcers, and many studies have suggested that
male sex may be an independent risk factor for PUD (23-
25). A study conducted several decades previously
reported that menstruation did not have a considerable
effect on ulcer symptoms (21). These ndings may suggest
that sex is not associated with peptic ulcers, however
more recent research has shown a correlation between
menopause and PUD. A retrospective Chinese study
published in 2016 reported that late menopause may
have a protective effect against chronic
PUD (26). However, little research has investigated the
association between menopause status and the
prevalence of PUD, and the effect of postmenopausal
hormone therapy on PUD is also unclear.
Therefore, we conducted this population-based study of
over 17,000 participants in the Taiwan Biobank (TWB) to
examine the association between menopause and PUD.
In addition, we also examined associations between the
types of menopause and postmenopausal hormone
therapy with PUD.

MATERIALS AND METHODS

Ethics statement 
The TWB (https://www.twbiobank.org.tw) was
approved by the Institutional Review Board of Biomedical
Science Research at Academia Sinica and the Ethics and
Governance Council of Taiwan Biobank. The current
study received approval from the Research Ethics
Committee of Kaohsiung Medical University Hospital
(KMUHIRB-E(I)-20210058).

Study population
We obtained data from the TWB on women enrolled
between 2012 and 2018. All participants in the TWB are
aged 30 to 70 years without a prior cancer history, and
they are all required to sign informed consent forms
before data are collected through self-reported
questionnaires, physical and laboratory examinations
(27). Subsequently, we excluded women without data on
menopausal status and obstetric history. Finally, we
analyzed data from 17,460 women and divided them
into premenopausal and postmenopausal groups (Figure
1). 
The following data were collected at baseline: uid intake,
age, BMI (kg/m2), educational status, whether the
participants were current/never smokers, and whether
or not they drank alcohol, lived alone, participated in
regular physical activity, and were married. Data on
gravidity, parity, breastfeeding, hormone therapy,
etiology of menopause and whether or not they
undergone an induced abortion were also recorded,
along with the presence of hypertension, dyslipidemia,
diabetes mellitus, gout, and chronic kidney disease (CKD).
Systolic blood pressure and diastolic blood pressure
measurements were also recorded. CKD was de ned as
an estimated glomerular ltration rate < 60 mL/min/1.73
m2 (using the 4-variable MDRD equation 28).
Premenopausal, postmenopausal, type of menopause,
postmenopausal hormone therapy, and PUD
assessments
We obtained information on the presence of PUD
(yes/no), premenopausal/postmenopausal status
(yes/no), the type of menopause
(natural/surgical/others), and postmenopausal hormone
therapy (never used/ever used) based on the
participants’ responses on questionnaires.
Postmenopausal women were de ned as those who
reported no periods for more than 1 year. 

Statistical Analysis
We divided the participants into two groups,
premenopausal women and menopausal women.
Categorical variables are shown as number and
percentage, while continuous variables are shown as
mean and standard deviation. The chi-square test was
used to compare categorical variables between two
groups, and an independent t-test was used to compare
continuous variables between two groups. Association 
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analysis was conducted using binary logistic regression,
and the results are expressed as odd ratio (OR) and 95%
con dence interval (95% CI). A p value < 0.05 was
considered signi cant. We used R (v3.6.2, R Foundation
for Statistical Computing, Vienna, Austria) and SPSS
(v20.0, IBM Inc., Armonk, NY) as the statistical tools.

RESULTS

Clinical characteristics of the study participants
Of the 17,460 included women, 7840 (44.9%) were
premenopausal and 9620 (55.1%) were
postmenopausal. Table 1 presents the clinical
characteristics of the study participants. The
postmenopausal women tended to be older and have
higher rates of CKD, arrhythmia, hyperlipidemia,
hypertension, diabetes, depression, Parkinson’s disease,
dependency, smoking, pregnancy, births, abortion, being
married, and physical activity, and lower educational
status than the premenopausal women. In addition,
compared to the premenopausal women, the
postmenopausal women had higher BMI, higher systolic
and diastolic blood pressures, lower white blood cell
count, lower platelet count, and higher levels of
hemoglobin, fasting glucose, triglycerides, total
cholesterol, low-density lipoprotein cholesterol, serum
glutamic oxaloacetic transaminase (SGOT), serum
glutamic pyruvic transaminase, blood urea nitrogen
(BUN) and creatinine.

Association between menopause status and PUD
The postmenopausal women had a higher prevalence of
PUD (16.8%) than the premenopausal women (11.5%),
with an unadjusted OR of 1.55 (95% CI, 1.42 to 1.69, p <
0.001) (Table 2). After adjusting for age, postmenopausal
status was still associated with PUD (OR, 1.23; 95% CI,
1.07 to 1.42; p = 0.004). Further, after multivariable
adjustments for arrhythmia, hyperlipidemia,
hypertension, depression, manic depression, Parkinson’s
disease, age, dependency, smoking status, physical
activity, pregnancy, births, abortion, systolic and diastolic
pressures, white blood cell count, platelet count,
hemoglobin level, SGOT, BUN, ever being married,
educational status, BMI, CKD and menstruation status,
postmenopausal status was still signi cantly associated
with PUD (OR, 1.19; 95% CI, 1.03 to 1.38; p = 0.022).

Association between the types of menopause and PUD

Both natural menopause (OR, 1.16; 95% CI 1.00 to 1.35; p
= 0.049) and surgical menopause (OR, 1.42; 95% CI, 1.20
to 1.68; p < 0.001) were signi cantly associated with an
increased prevalence of PUD in the age-adjusted model
(Table 3). After further adjustments for multivariable
analysis, we found that surgical menopause was signi
cantly associated with PUD (OR, 1.38; 95% CI, 1.16 to
1.63; p < 0.001), but natural menopause was not (OR,
1.128; 95% CI, 0.96 to 1.30; p = 0.153).

Association between postmenopausal hormone
therapy and PUD in the postmenopausal women
We further explored the association between
postmenopausal hormone therapy and the prevalence
of PUD in the women with menopause (Table 4). The
results showed that the women with natural menopause
who received postmenopausal hormone therapy had a
signi cantly higher prevalence of PUD than those who did
not receive postmenopausal hormone therapy (age-
adjusted OR, 1.49; 95% CI, 1.21 to 1.83; p < 0.001, and
multivariable OR, 1.37; 95% CI, 1.11 to 1.70; p = 0.004).
However, no signi cant association was found between
postmenopausal hormone therapy and PUD among the
women with surgical menopause (age-adjusted OR, 1.18;
95% CI, 0.82 to 1.71; p = 0.369, and multivariable OR,
1.10; 95% CI, 0.75 to 1.61; p = 0.622).
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Characteristics Premenopausal (n = 7840) Postmenopausal (n = 9620) p value

Age, yr 42,16 ± 6,78 58,27 ± 5,49 < 0,001

History of chronic kidney
disease, n (%)

16 (0,2) 150 (1,6)

History of chronic kidney disease, n (%) 235 (3.0) 592 (6.2) < 0,001

< 0,001

History of hypertension, n (%) 288 (3.7) 1553 (16.1)

Historial de diabetes, n (%) 107 (1.4) 647 (6,7) < 0,001

< 0,001

History of hyperlipidemia, n (%) 167 (2.1) 978 (10.1) < 0,001

History of manic depression, n (%) 40 (0,5) 59 (0,6)

History of dependency, n (%) 474 (6.0) 851 (8,8) < 0,001

0,417

History of depression, n (%) 270 (3,4) 405 (4.2) 0,009

History of pregnancy, n (%) 6561 (83,7) 9081 (94,4)

History of birth, n (%) 6324 (80,7) 8972 (93,3) < 0,001

History of smoke experience, n (%) 776 (9,9) 438 (4,6) < 0,001

< 0,001

History of getting married, n (%) 6561 (83,7)

Education, n (%) < 0,001

History of abortion, n (%) 3978 (50,7) 5966 (62,0) < 0,001

< 0,0019225 (95,9)

Middle to High school 3271 (41,7)

≥ Collage

≤ Elementary 115 (1,5) 1465 (15.2)

5288 (55,0)

4454 (56,8) 2867 (29,8)

BMI, kg/m2 23,24 ± 3,74

Systolic blood pressure, mm Hg

Sport habit, yes, n (%) 2239 (28,6) 5632 (58,6)

23,79 ± 3,45

108,75 ± 15,51 121,21 ± 18,49

< 0,001

< 0,001

< 0,001

White blood cell, 103/uL 6,04 ± 1,64

Platelet, 103/uL

Diastolic blood pressure, mm Hg 68,15 ± 10,37 72,06 ± 10,40

5,67 ± 1,46

266,80 ± 61,56 236,77 ± 54,20

< 0,001

< 0,001

< 0,001

TABLE 1. CLINICAL CHARACTERISTICS OF THE STUDY PARTICIPANTS
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Hemoglobin, g/dL 12,68 ± 1,42 13,31 ± 1,0

Fasting glucose, mg/dL 90,47 ± 15,54 97,31 ± 20,14 < 0,001

Total cholesterol, mg/dL 186,02 ± 32,75 207,07 ± 35,29

Triglyceride, mg/dL 89,54 ± 61,05 114,47 ± 73,95 < 0,001

< 0,001

LDL-cholesterol, mg/dL 113,68 ± 29,57 127,75 ± 32,09

SGOT, IU/L 21,16 ± 10,23 25,86 ± 11,61 < 0,001

< 0,001

HDL-cholesterol, mg/dL 57,70 ± 12,80 57,73 ± 13,25 0,909

BUN, mg/dL 11.38 ± 2.97 13.89 ± 3.63

SGPT, IU/L 18,56 ± 17,50 23,08 ± 16,61

< 0,001

< 0,001

< 0,001

BMI = Body mass index; HDL = High-Density Lipoprotein; LDL = Low-Density Lipoprotein; BUN = Blood
Urea Nitrogen; SGOT = Serum Glutamic Oxaloacetic Transaminase; SGPT = Serum Glutamic Pyruvic Transaminase 

Premenopausal (n = 7840) Postmenopausal (n = 9620)

Presence of peptic ulcer disease, n (%) 905 (11,5) 1616 (16.8)

Unadjusted OR (95% CI) 1.0 (reference) 1,55 (1,42-1,69)

Age-adjusted OR (95% CI) 1.0 (reference) 1,23 (1,07-1,42) 0,004

< 0,001

Multivariable OR (95% CI) 1.0 (reference) 1,19 (1,03-1,38) 0,022

p value

TABLE 2. ODDS RATIOS FOR SELF-REPORTED PEPTIC ULCER DISEASE BY MENOPAUSAL STATUS

OR = odds ratio; CI = Con dence interval.
Multivariable analysis adjusts for arrhythmia, hyperlipidemia, hypertension, depression, manic depression, Parkinson, age,
dependency, smoking experience, sport habit, pregnancy, birth, abortion, systolic and diastolic pressure, white blood cell
count, platelet count, hemoglobin level, SGOT, BUN, ever married, educational status, BMI, chronic kidney disease and
menstruation. 

History of Parkinson, n (%) 1 (0.0) 12 (0.1) 0.009
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TABLE 3. ODDS RATIOS FOR SELF-REPORTED PEPTIC ULCER DISEASE BY THE TYPE OF MENOPAUSE

Presence of peptic ulcer disease, n (%) Age-adjusted OR (95% CI)Type of menopause p value Multivariable OR
(95% CI) p value

905 (11,5) 1.0 (reference)Premenopause - 1.0 (reference) -

1,16 (1,00-1,35)Natural menopause 0,049 1,12 (0,96-1,30) 0,153

347 (18,7) 1,42 (1,20-1,68)Surgical menopause 1,38 (1,16-1,63)

1269 (16.3)

< 0,001 < 0,001

OR = odds ratio; CI = Con dence interval.
Multivariable analysis adjusts for arrhythmia, hyperlipidemia, hypertension, depression, manic depression, Parkinson, age,
dependency, smoking experience, sport habit, pregnancy, birth, abortion, systolic and diastolic pressure, white blood cell
count, platelet count, hemoglobin level, SGOT, BUN, ever married, educational status, BMI, chronic kidney disease and
menstruation. 

TABLE 4. AGE, AND MULTIVARIABLE-ADJUSTED ODDS RATIOS FOR SELF-REPORTED PEPTIC ULCER DISEASE BY POSTMENOPAUSAL HORMONE USE IN WOMEN WITH
MENOPAUSE

Age-adjusted OR (95% CI) p valuePostmenopausal hormone use Multivariable OR (95% CI)

905 (11,5)Women with natural menopause

Never-users 1.00 (reference)

1,49 (1,21-1,83)Ever-users 0,004

1.00 (reference)

1,37 (1,11-1,70)

p value

< 0,001

Women with surgical menopause

Never-users 1.00 (reference)1.00 (reference)

Ever-users 1,10 (0,75-1,61)1,18 (0,82-1,71) 0,369 0,622

OR = odds ratio; CI = Confidence interval.
Multivariable analysis adjusts for arrhythmia, hyperlipidemia, hypertension, depression, manic depression, Parkinson, age,
dependency, smoking experience, sport habit, pregnancy, birth, abortion, systolic and diastolic pressure, white blood cell
count, platelet count, hemoglobin level, SGOT, BUN, ever married, educational status, BMI, chronic kidney disease and
menstruation.

DISCUSION

In this study, we demonstrated that postmenopausal
women were signi cantly associated with PUD compared
to premenopausal women, particularly those who
underwent surgical menopause. In addition, we found
that in women with natural menopause,
postmenopausal hormone therapy was associated with 

an increased rate of PUD. 
Our nding that menopause was associated with PUD
suggests that the relationship between menopause and
PUD is multifaceted, involving hormonal uctuations,
changes in immune response, and potentially even
alterations in gastrointestinal function (29).
Postmenopausal women are generally thought to be
more prone to developing peptic ulcers, possibly due to 
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the dramatic changes in hormone levels during this stage
of life (26). For example, Kim hypothesized that the
female sex hormone estrogen increases the expression
of tight junction proteins, sealing the gap between cells,
reducing mucosal permeability, and stimulating the
excretion of bicarbonate ions in the duodenal mucosa 30.
These mechanisms are thought to enhance mucosal
defense against acidic environments in the stomach and
duodenum, thus preventing ulcer formation. In the
absence of estrogen, particularly post-menopause, this
protective mechanism may be weakened, leading to
increased susceptibility to ulcers. In addition, older
females have been shown to be at higher risk of mucosal
injury, possibly as a consequence of menopause-induced
hormonal alterations, including decreased levels of both
estrogen and progesterone
(31,32). This is particularly relevant because aging is a
known risk factor for gastrointestinal conditions, and
menopause can exacerbate this risk due to the signi cant
hormonal shifts that occur.
Immunosenescence, de ned as gradual weakening of the
immune system with age, has also been implicated in this
increased susceptibility (33,34). Several studies have
shown that the major effects of estradiol are mediated
through two receptors, namely alpha and beta estrogen
receptors, both of which are expressed on a variety of cell
types including immune cells, epithelial cells and muscle
cells (33,35,36). These receptors help regulate immune
responses, and the decline in estrogen during
menopause may impair their function, leading to
reduced immune defense against gastrointestinal
pathogens and increased mucosal vulnerability (37,38).
Moreover, estrogen has been shown to regulate many
facets of the immune response such as immune cell
differentiation, cytokine production, regulation of calcium
ion mobilization and release of inducible nitric oxide
synthase in leukocytes (39,40). These
immunomodulatory effects of estrogen are thought to
help protect against mucosal damage in the
gastrointestinal tract, and their loss may contribute to the
higher rates of PUD observed in postmenopausal
women. Furthermore, previous studies have also shown
that patients with persistent symptoms of ulcers often
have a high rate of gastrointestinal abnormalities, such as
hyperemesis and ulcer recurrence after parturition,
particularly within the rst 6 months 10. This nding is
intriguing because it suggests a connection between
reproductive hormone levels and gastrointestinal health, 

supporting the hypothesis that hormonal uctuations,  
particularly those involving estrogen and progesterone,
may play a signi cant role in ulcer pathogenesis and
healing. In addition, Grossman reported that 88.2% of
cases were associated with remission of ulcer symptoms
during pregnancy, suggesting that hormonal changes 

may in uence PUD risk and recurrence (8,32). 
These ndings support the hypothesis that hormones,
particularly estrogen and progesterone, play a role in
ulcer pathogenesis and healing.
Another interesting nding of this study is that the women
who underwent surgical menopause were 1.38 times
more likely to develop PUD compared to premenopausal
women. Pillay and Manyonda reported that surgical
menopause (iatrogenic menopause) occurs when both
ovaries are removed before ovarian function is naturally
“switched off”, and that this could cause premature
ovarian insu ciency leading to menopause in women
before the age of 40 (41). This can then lead to a sudden
and dramatic reduction in ovarian sex steroid production,
particularly estrogen and progesterone (42). Natural
menopause begins 4 to 6 years before the cessation of
menses, and middle-aged women experience a
progressive change in ovarian activity and a physiologic
deterioration of hypothalamic-pituitary-ovarian axis
function associated with uctuating hormone levels 43.
This indicates that the abrupt loss of ovarian hormones
due to surgical menopause can have wide-ranging effects
on various physiological systems, including the
gastrointestinal system. For example, surgical
menopause has been associated with more severe and
prolonged menopausal symptoms, including hot ashes,
mood change, and sleep disturbance, which may 
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contribute to overall physiological stress and potentially
in uence gastrointestinal function (44). This may further
in uence other systems such as cardiovascular,
neurologic, bone, and connective tissue, and affect the
quality of life due to vasomotor symptoms, mood, sleep,
and sexual function (45,46). The gastrointestinal system is
known to be highly responsive to stress, and chronic
stress has been linked to increased gastric acid secretion,
reduced mucosal blood ow, and impaired mucosal
healing, all of which can contribute to the development
of peptic ulcers. Some studies have demonstrated
surgical menopause-induced physiological and
behavioral changes in relation to estradiollinked
compositional changes in the intestinal microbiota
(29,47-49). However, the exact mechanisms by which
estrogen de ciency and hormone therapy affect the gut
microbial community are not yet well understood (47).
To date, no strong direct evidence has linked surgical
menopause speci cally to PUD.
In this study, we also found that postmenopausal
hormone therapy in the women with natural
menopause was associated with an increased rate of
PUD. Previous studies have reported associations
between postmenopausal hormone therapy and
increased rates of gastroesophageal re ux disease and
PUD (31,50). In addition, postmenopausal hormone
therapy has also been associated with other
gastrointestinal diseases such as esophageal cancer,
gastric cancer, in ammatory bowel disease, irritable
bowel syndrome and colon cancer (51-53). Close et al.
reported that the relationship between hormone
therapy and gastrointestinal conditions appears to be
multifactorial (50), involving both direct effects of
hormones on the gastrointestinal tract and their systemic
effects on metabolism, immune function, and in
ammatory responses. Coquoz et al. performed a
comprehensive literature review, and found that
progesterone had dose-dependent and sex-dependent
effects on gastric emptying, and that it slowed
gastrointestinal motility (54). This reduced motility can
lead to delayed gastric emptying, which is known to
contribute to symptoms of gastroesophageal re ux
disease and may also increase the risk of peptic ulcer
formation by prolonging exposure of the gastric mucosa
to acidic contents. In addition to its effects on
gastrointestinal motility, the effects of hormone
replacement therapy can vary according to the regimen
used, and complications associated with hormone 

replacement therapy may depend on the speci c
hormones administered, their dosage, and the duration
of therapy (10,19). For example, studies on different
animal species and humans have suggested that sex
hormones in uence gastric acid secretion and contribute
to the integrity of the oral and gastroduodenal mucosa
(32,54).  Several studies investigated female rats with
intact or removed ovaries (ovariectomy) (22,36), and
gastric acid secretion was determined in rats with gastric
ulcers equipped with chronic gastric stula. The results
showed that treatment with progesterone signi cantly
accelerated ulcer healing and increased gastric blood ow
at the margins of these ulcers, emphasizing that sex
hormones had opposite effects on healing of preexisting
ulcers in the stomach (1,22). Our study showed that
postmenopausal hormone therapy was associated with
an increased rate of PUD, which is contrary to the
expected protective effects of hormone replacement
therapy (55,56), as many previous studies have
suggested such therapy should mitigate gastrointestinal
issues. The contradictory ndings suggest that there may
be more complex interactions between hormone
replacement therapy and gastrointestinal health than
previously thought (22,25). Thus, there is still no clear
explanation for how menopause increases the risk of
developing peptic ulcers or delays the healing process in
women with preexisting ulcers.
 This study is the largest population-based investigation
to investigate the associations among menopausal
status, type of menopause (surgical or natural), and
postmenopausal hormone therapy with PUD risk in
Taiwanese women. This extensive dataset offers valuable
insights into the potential link between menopause and
gastrointestinal health in women, providing evidence for
further studies on the topic. Nevertheless, there are also
several limitations. First, this was a cross-sectional study,
and we did not evaluate the duration of PUD. Therefore,
we could not evaluate causal relationships between
these factors with PUD. Further longitudinal studies are
warranted to investigate the risk of incident PUD. Second,
the presence of PUD was obtained through
questionnaires without endoscopic veri cation, and the
type and severity of PUD could not be ascertained.
Nevertheless, a previous study in Taiwan using claims
records reported moderate concordance between such
data and self-reported renal disease (57). Finally,
participants in the TWB are of Chinese ethnicity, which
may limit the broader application of our ndings to other 

Kuan-Chilh Chen et. al: Association cetween menopause, postmenopause therapy, and peptic ulcer in taiwanese population

https://www.researchandappliedmedicine.com/


https://www.researchandappliedmedicine.com

7

groups. In conclusion, the study found that menopause
was signi cantly associated with PUD. Furthermore,
surgical menopause (vs. pre-menopause) was associated
with a 1.38 times higher risk of PUD, and that
postmenopausal hormone therapy in women with
natural menopause was associated with a 1.37 times
higher risk of PUD. This study is the largest population-
based investigation to explore the associations among
menopausal status and hormone therapy with PUD in
Taiwanese women. Further research should seek to
identify the mechanisms and potential interventions to
reduce susceptibility to peptic ulcers in menopausal
women.
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