Pre prints.org

Article Not peer-reviewed version

Novel Data Analyses Explain the
Seasonal Variation of Peptic
Ulcers

Simon Xin Min Dong "

Posted Date: 16 February 2023
doi: 10.20944/preprints202302.0271v1

Keywords: peptic ulcer; seasonal variation; superposition mechanism; climate; work; vacation;
psychosomatic disease; psychological stress

Preprints.org is a free multidiscipline platform providing preprint service that
is dedicated to making early versions of research outputs permanently
available and citable. Preprints posted at Preprints.org appear in Web of
Science, Crossref, Google Scholar, Scilit, Europe PMC.

Copyright: This is an open access article distributed under the Creative Commons
Attribution License which permits unrestricted use, distribution, and reproduction in any
medium, provided the original work is properly cited.



https://sciprofiles.com/profile/940123

Preprints (www.preprints.org) | NOT PEER-REVIEWED | Posted: 16 February 2023 doi:10.20944/preprints202302.0271.v1

Disclaimer/Publisher’s Note: The statements, opinions, and data contained in all publications are solely those of the individual author(s) and

contributor(s) and not of MDPI and/or the editor(s). MDPI and/or the editor(s) disclaim responsibility for any injury to people or property resulting
from any ideas, methods, instructions, or products referred to in the content.

Article
Novel Data Analyses Explain the Seasonal Variation
of Peptic Ulcers

Simon Xin Min Dong *

International Institute of Consciousness Science®, Vancouver, British Columbia, Canada
*  Correspondence: simondong@outlook.com

Abstract: Although 13 etiological theories, including the most recent Theory of Helicobacter pylori,
have been proposed to explain the pathogenesis of peptic ulcers, the seasonal variation of the disease
has remained an unsolved mystery for >90 years. Additionally, the major characteristics and
observations/phenomena of peptic ulcers have never been fully understood. To address these
challenges, a recently published Complex Causal Relationship with its accompanying
methodologies was applied to analyze the existing data. Peptic ulcers were identified as a
psychosomatic disease triggered by psychological stress, where Helicobacter pylori plays a secondary
role in only the late phase of ulceration. This etiology addresses all the characteristics,
observations/phenomena, controversies, and mysteries of peptic ulcers in a series of 6 articles. This
fourth article focuses exclusively on the seasonal variation of peptic ulcers. The seasonal changes on
the earth periodically alter multiple environmental/social factors, each of which induces
psychological stress in a proportion of individuals and result in a monthly incidence of peptic ulcers.
The superposition of the monthly incidences caused by climate, work, and vacation reproduces 3
typical fluctuation curves of the seasonal variation. Further discussion suggests that surrounding
psychological stress, multiple environmental and social factors, such as tradition, climate, industry,
vacation, and well-being policies, work together to cause the diversity of the seasonal variation. A
full understanding of the seasonal variation suggests that peptic ulcers are not an infectious disease
caused by Helicobacter pylori, but a psychosocial disease associated with multiple
environmental/social factors, further validating the etiology identified by the Complex Causal
Relationship.

Keywords: peptic ulcer; seasonal variation; superposition mechanism; climate; work; vacation;
psychosomatic disease; psychological stress

Introduction

Since the seasonal variation of peptic ulcers (including duodenal and gastric ulcers) was noted
in a textbook in 1932 [1], it has remained an unsolved mystery for 90 years. In 1992, Sonnenberg et al.
described a typical seasonal pattern in the United States from 1986 to 1989, in which hospital
admissions for peptic ulcers peaked during the first 3 months of the year, followed by a marked
decline in the summer, and then experienced a second smaller peak around October. The seasonal
periodicity was manifested by changes in ulcer frequency by 10-20% [2]. This epidemiological pattern
has been reported worldwide, including countries like China [3], South Korea [4], Turkey [5], Italy
[6], Ethiopia [7], and Northern Ireland [8]. Although it was found to be a rhythmic phenomenon [1],
the months with the highest and lowest frequencies varied regionally [1], and it also fluctuated
differentially between the East and the West [9]. For example, unlike the seasonal variation described
by Sonnenberg, in which there were two peaks, one in March and another one in October, and two
troughs, one from July through August and another one from December through January, Palmas’
report in 1984 suggested that the seasonal fluctuation curve in Turin, Italy showed ‘a sharp decline
in August, a small peak in July, and an October peak extending through November’ [10]. In contrast,
many studies reported ‘a weak seasonal variation’, in which the seasonal difference of peptic ulcers

© 2023 by the author(s). Distributed under a Creative Commons CC BY license.


https://doi.org/10.20944/preprints202302.0271.v1
http://creativecommons.org/licenses/by/4.0/

Preprints (www.preprints.org) | NOT PEER-REVIEWED | Posted: 16 February 2023 doi:10.20944/preprints202302.0271.v1

were not statistically significant [1]. All these suggests that the seasonal variation of peptic ulcers is a
phenomenon with great diversity.

Although 13 etiological theories have been proposed to explain the pathogenesis of peptic ulcers
over the past 300 years, such as Psychosomatic Theory [11,12], Stress Theory [13], Nerve Theory [14], and
“No Acid, No Ulcer’ [15], none of them have elucidated the seasonal variation of the disease, as well as
many other characteristics and observations/ phenomena. The isolation of Helicobacter pylori (H.
pylori) in 1982 was believed to be a revolutionary discovery in peptic ulcer research [16,17], and in
1987, Marshal proposed that peptic ulcers are an infectious disease caused by H. pylori infection [18].
As aresult, currently, peptic ulcers are widely studied as an infectious disease [17,19]. This etiological
theory has been designated as Theory of H. pylori [20]. Unfortunately, similar to all the other 12
historical theories in history, Theory of H. pylori cannot elucidate the seasonal variation of peptic
ulcers. Two studies concluded that the seasonal changes of H. pylori infection were not parallel with
the seasonal variation of peptic ulcers [21,22]. Therefore, the seasonal variation of peptic ulcers cannot
be attributed to H. pylori infection. Moreover, similar to the 12 etiological theories in history, Theory
of H. pylori cannot face the challenges from the 15 major -characteristics and 81
observations/phenomena of peptic ulcers.

To address these challenges, a recently published Complex Causal Relationship (CCR) [23] was
employed to analyze the existing data. Peptic ulcers were identified as a psychosomatic disease
triggered by psychological stress, where H. pylori plays a secondary role in only the late phase of
peptic ulcerations [24]. The theory based on this etiology has been designated as Theory of Nodes [25],
which addresses all the characteristics, observations/phenomena, controversies, and mysteries of
peptic ulcers in a series of 6 articles (Supplementary Table S1). In the first four articles of the series
published recently [24-27], 14 characteristics and 72 observations/phenomena of peptic ulcers,
including the birth-cohort phenomenon, have been explicitly elucidated. This fifth article focuses
exclusively on the 73 observation/phenomenon, the seasonal variation of peptic ulcers. Notably, the
data analyses herein are also applicable to all the seasonal data on hospital admissions,
mortality/morbidity rates, in- and out-patients, bleeding and perforated ulcers, relapse/recurrence,
endoscopic records, age groups, and so on.

Methods

Six steps are taken to elucidate the seasonal variations of peptic ulcers. First, based on the
etiology identified earlier in Theory of Nodes [24], the impacts of seasonal changes on human society
are explored. Second, the fluctuation curves of the monthly incidences caused by 3 representative
environmental factors are illustrated. Third, vertical and horizontal superpositions [26] are applied
to draw the fluctuation curve and thus, the weak seasonal variation is elucidated. Fourth, the
superposition mechanism is iterated to reproduce the fluctuation curve of the seasonal variations in
the United States reported by Sonnenberg et al. in 1992. Fifth, the fluctuation curve of the seasonal
variations in Turin, Italy, reported by Palmas in 1984, is also duplicated. Lastly, the similarities and
differences between the birth-cohort phenomena and seasonal variation of peptic ulcers are curated
into a table.

Results

In Theory of Nodes, the higher annual morbidity/mortality rates of peptic ulcers in the birth-cohort
phenomenon are maintained primarily by crucial events, which happen suddenly and unpredictably
[26]. In contrast, the monthly incidences in the seasonal variation are caused by common events,
which occur periodically and predictably. As a result, the monthly incidences in seasonal variation
fluctuate within a relatively narrow range, causing no statistical significance in many studies.
Notably, since the periodic fluctuation of monthly incidences is the signature feature of the seasonal
patten of peptic ulcers, this analysis will deliberate on reproducing the fluctuation curves. Moreover,
because the trends for duodenal and gastric ulcers are similar, they are analyzed together as peptic
ulcers. In addition, as the seasonal variation is a diverse phenomenon, herein only the fluctuation
curves of the 3 most typical patterns in the literature are reproduced.
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1. The impacts of seasonal change on human society

Existing data suggests that seasonal variation may not be associated with H. pylori infection [9],
but with multiple environmental/social factors, such as climate [28,29,30], work/ occupation stress
[31,32], air pollution [33], regional and ethnic differences [9], industrialization [9], vacation/holidays
[34], immigration [35], religion [7], smoking and alcohol abuse [8], and lifestyle and recreational
habits [36]. Notably, the key factors, which were believed to determine the seasonal variations, were
found to be regionally different [5,8,10]. In Theory of Nodes, the periodic alterations of multiple
environmental/social factors due to the seasonal changes that directly or indirectly induce
psychological stress in the population, result in peptic ulcers. To simplify the data analyses, only the
3 most important factors in the literature, climate, work, and vacation/holidays, were applied to
reproduce the fluctuation curves of 3 typical seasonal patterns of peptic ulcers. In fact, the impacts of
climate, work, and vacationing on human society have been well studied in modern medicine.

Multiple reports have studied the roles of climate in the seasonal variation of peptic ulcers
[4,28,29]. The Mediterranean climate was found to be predominant for the seasonal and monthly
fluctuations in upper gastrointestinal bleedings in Mersin [29]. Two studies discovered that the peaks
of peptic ulcer disease are most prominent in colder months [37,38]. In Ethiopia, the peak for
perforated peptic ulcers was during the rainy and cold season [7]. The monthly incidences of
hematemesis in gastric ulcer patients were found to be associated with mean temperature, vapor
pressure, and atmospheric pressure [28]. Animal studies showed that both acute and chronic heat
stress can induce hemorrhagic ulcers in rats [39]. A comprehensive examination of the climatological
pattern and long-term trends of heat stress found that people living in densely populated and
urbanized areas experienced severe heat stress conditions during the summer [40]. Meteorological
changes may induce a series of stress as a response of the human body [30]. Extreme coldness in
winter or extreme heat in summer induces psychological stress [41]. Despite a milder climate in
spring, many individuals may become stressed due to hay fever [42]; whereas in autumn, people may
become stressed due to the upcoming cold winter [43]. These findings suggest that, despite relatively
higher monthly incidences in winter and summer in many regions, climate may induce stress in all
seasons, causing monthly incidences of peptic ulcers.

The seasonal change also profoundly influences the work and lifestyle of human society, causing
a ‘seasonal nature’ of multiple occupations. First, the workload for seasonal occupations, such as
construction, tourism, agricultural, fruit and vegetable industry, varies based on the season, resulting
in periodic psychological stress [44—48]. Approximately 25% of migrant and seasonal farmworkers
have experienced stress, depression, or anxiety in their lifetime [49]. Second, the seasonal
unemployment patterns, in which companies lay off workers during adverse weather conditions that
lower productivity [50], also cause seasonal psychological stress. Third, even though many
occupations, such as teachers and students, are non-seasonal, they have to face the challenges of
planning school events during spring and autumn, thereby becoming stressed or even burnt out in
the two seasons [48,51]. A number of factors contribute to workplace stress: workload, interpersonal
conflicts, a lack of resources and internal pressures [48,52], a poor work structure or organization,
inflexible management system, and unsatisfactory working conditions [53]. Work-related
psychological stress may induce peptic ulcers, regardless of H pylori infection or NSAIDs usage [54].
Notably, occupational stress associated with industry and air pollution varied regionally [55],
resulting in region-specific seasonal patterns of peptic ulcers [56].

Taking vacation may provide individuals an opportunity to recover from job demands and to
replenish resources that were stressed during work, thereby preventing and reducing chronic strain
reactions to job stress [57]. Opposite to climate and work, vacation can effectively reduce work stress
and burnout [58,59], causing a decrease of the incidence and relapse of peptic ulcers [10,57,59]. Many
countries have formulated vacation policies based on their own tradition and culture, which are
seasonal. For example, in the United States, summer is the golden season for traveling and Christmas
Day is a statutory holiday; therefore, most families are accustomed to taking a long vacation for
relaxation or family gatherings and activities during these two separate periods, leading to the relief
of stress. Tom et al. found that the seasonal variation of peptic ulcers in Honolulu is primarily
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impacted not by climate, but by holidays [34]. Palmas discovered that from 1979 to 1981, the observed
fluctuations of duodenal ulcer relapse in Turin, Italy were not influenced by climatic factors, but by
stress relief due to the summer vacation [10]. Both studies suggest that vacation significantly reduces
the incidence of peptic ulcers. Southard found that the vacation policies of the United States and
European countries are strikingly different: while the United States does not require employers to
pay employees for holidays, most European countries provide a certain number of paid holidays [60].
Due to the psychological impact of vacationing for the release of stress, vacation policies can
determine and significantly affect the seasonal patterns of peptic ulcers.

There might be many other environmental and social factors not listed here, but they are
influenced by the seasonal changes on the earth, resulting in psychological stress in a proportion of
individuals in the population and eventually, an incidence of peptic ulcers. Notably, these factors
varied temporally, regionally, culturally, and religiously.

2. Periodic fluctuation of incidences caused by a single factor

In Theory of Nodes, peptic ulcers are a psychosomatic disease triggered by psychological stress.
There are always a proportion of individuals in the population who are genetically predisposed to
peptic ulcers, and due to past life experiences/psychosomatic factors, many of them have developed
hyperplasia and hypertrophy of gastrin and parietal cells in their stomach or have had a negative life
view in their mind. Thus, they are ready-to-ulcerate individuals and may become ulcer patients if
psychological stress is induced for any reason [26], such as climate or work. Notably, while climate
or work cause a monthly incidence, vacations reduce the monthly incidence (Figure 1A), suggesting
that each of the single factors causes a fluctuation curve independently (Figure 1B). To highlight the
periodic fluctuations, herein the Monthly Incidence (MI) by a single factor is calculated and presented
by MI = Cases of the month + Monthly Average Cases of a year x100%.

o Monthly Incidences by climate, work, and vacation o Fluctuation Curves by climate, work, and vacation
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Figure 1. Climate, work, and vocation cause their own monthly incidences independently. The
data in the graphs is representative of a hypothetical scenario over a year, where the total monthly
incidence is caused by climate, work, and vacation. A: Each of climate, work, and vacation causes its
own monthly incidences independently. B: The monthly incidences by climate, work, and vocation
were horizontally superposed to gain their respective fluctuation curves. a) Coldness or heat in winter
or summer causes a little bit higher monthly incidences than in spring or autumn. b) Seasonal work
schedules make the monthly incidences in spring and autumn a little bit higher than in winter and
summer. ¢) Opposite to climate and work, vacations reduce the monthly incidences, especially during
summer vacation and Christmas holidays.

3. Reproducing the fluctuation curve of a weak seasonal variation

The total monthly incidence of peptic ulcers is the sum of the monthly incidences caused by all
the single factors and therefore, it is calculated by vertical superposition of the monthly incidences
by all the single factors. Similarly, the fluctuation curve of the total monthly incidence is obtained by
horizontal superposition of the total monthly incidences. Notably, in regions or countries without
traditions of summer vacation and/or Christmas holidays, only climate and work are considered for
the data analyses. After vertical superposition (Figure 2A), the higher monthly incidences by climate
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in winter and summer are offset by the lower monthly incidences caused by work in the same season,
and vice versa in spring and autumn (Figure 2B). As a result, the differences between any two total
monthly incidences are too small (not statistically significant) to demonstrate a seasonal variation.
This explains the ‘weak seasonal variations’ as observed in many studies, and addresses the
controversy on the seasonal pattern of peptic ulcers [1,38].
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Figure 2. Reproducing the fluctuation curve of a weak seasonal variation. The data in the graphs is
representative of a hypothetical scenario, in which the total monthly incidence is caused by climate
and work. A: The total monthly incidence is obtained by vertical superposition of the monthly
incidences by climate and work and calculated by formula MI = Iciimate + Iwork. B: The total monthly
incidences are horizontally superposed to obtain the fluctuation curve of total monthly incidences in
a year. a) The fluctuation curve of monthly incidences caused solely by climate. b) The fluctuation
curve of monthly incidences caused solely by work. ¢) The fluctuation curve of total monthly
incidences caused by climate and work, which is obtained by the superpositions of curves a and b.

4. Reproducing the fluctuation curve of the seasonal variation in the United States

Vacationing is an important part of America's culture since the mid-1800s [61]. In the United
States, the summer break for schools, starting from mid- to late- June and returning at the end of
August, is the most popular time of the year for vacationing. The Christmas break, starting from
December 23 until New Year's Day (January 1¢), is also a season that brings family and friends
together. Noticeably, unlike climate and work, which induce psychological stress, taking vacation
effectively relieves stress [57-59]. Therefore, vacations significantly reduce the monthly incidences of
peptic ulcers in the United States in both seasons (Figure 3A). Although there is no obvious
fluctuation after superposition of the monthly incidences by climate and work (Figure 2B), the
involvement of vacation makes the fluctuation of total monthly incidences statistically significant
(Figure 3B), suggesting that the seasonal variation in the United States is primarily caused by
vacations. This reproduces the fluctuation curve of a ‘typical seasonal variation’ reported by
Sonnenberg et al. in 1992.
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Figure 3. Reproducing the fluctuation curve of a typical seasonal variation. The data in the graphs
is representative of a hypothetical scenario in the United States from 1986 to 1989. A: while climate
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and work cause monthly incidences of peptic ulcers, vacation decreases the monthly incidences
during summer break (July and August) and Christmas holidays. Therefore, all the values of monthly
incidences by vacation are negative. B: The total monthly incidences are calculated by formula MI =
Ictimate + Iwork + Ivacation, which are horizontally superposed to gain the fluctuation curve of total monthly
incidences in a year. a) The fluctuation curve of monthly incidences caused solely by climate. b) The
fluctuation curve of monthly incidences caused solely by work. ¢) The fluctuation curve of monthly
incidences caused solely by vacation. d) The fluctuation curve of total monthly incidences caused by
climate, work, and vacation by the superpositions of curves a, b, and c. Note: curves a and b are the
same as the curves a and b in Figure 2B and Figure 1B; curve c is the same as the curve c in Figure 1B.

5. Reproducing the fluctuation curve of the seasonal variation in Turin, Italy

In Italy, ‘during the month of August, more than half of the population leave the city to go on
vacation’[62], suggesting that, while Italians attach a lot of importance to the vacation in August, they
care less about Christmas Day. As a result, the summer vacations in August significantly lower the
monthly incidences of peptic ulcers, whereas the Christmas breaks only slightly reduce the monthly
incidence (Figure 4A). It is very likely that in Turin, to get ready for the August vacation, July is busier
than most other months, causing more psychological stress and a small peak (Figure 4B). This
reproduces the fluctuation curve of the seasonal variation in Turin, Italy reported by Palmas et al. in
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Figure 4. Reproducing the fluctuation curve of seasonal variation in Turin, Italy. The data in the
graphs is representative of a hypothetical scenario in Turin, Italy from 1979-1981. A: The vertical
superposition of the monthly incidences due to work, climate, and vacation. The total monthly
incidences were calculated by MI = Icimate + Iwork + Ivacation. B: The total monthly incidences were
horizontally superposed to illustrate the fluctuation curve of total monthly incidences in a year. a)
The fluctuation curve of monthly incidences caused solely by climate. b) The fluctuation curve of
monthly incidences caused solely by work, where the monthly incidence in July is higher than most
of the other months of the year. ¢) The fluctuation curve of monthly incidences caused solely by
vacations, where Christmas breaks only slightly reduce the monthly incidence. d) The fluctuation
curve of total monthly incidences caused by climate, work, and vacation is the vertical superposition
of the curves a, b, and c.

6. Comparison between the birth-cohort phenomenon and seasonal variation

The data analyses above suggest that if peptic ulcers are considered a psychosomatic disease
triggered by psychological stress, according to the local actual situation, the fluctuation curves of
seasonal variation of peptic ulcers can be reproduced. Notably, this etiology also elucidated another
epidemiological pattern of peptic ulcers, the birth-cohort phenomenon. Interestingly, both
epidemiological observations were elucidated by the iterations of Superposition Mechanism, although
the two patterns examine the annual and monthly trends of the incidences of peptic ulcers,
respectively. Table 1 lists the major similarities and differences between the two characteristic
epidemiological patterns of peptic ulcers.
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Table 1. Similarities & differences between birth-cohort phenomenon and seasonal variation .

Birth-cohort Phenomenon Seasonal Variation

Similar

Features

1. Important epidemiological patterns caused by psychosocial factors.

2. Suggest the important causal roles of psychosomatic factors and psychological

stress in peptic ulcers.

3. Caused by superposition mechanism: the repeated superposition of incidences

caused by multiple psychosocial/environmental factors.

4. Without taking H. pylori infection into consideration.

Different

Features

1. Fluctuation curves were primarily due | 1.  Fluctuation was caused by

to CRUCIAL events, incidences by COMMON  events; incidence by

common events are included in the crucial events is not considered and
calculation, and it fluctuates within a incidence fluctuates within a narrow
wide range. range.

2. LESS DIVERSITY: the peak is

o 2. MORE DIVERSITY: the peak can be
maintained by sudden or
) ; maintained by many periodic and
unpredictable crucial events, . .
i ) predicable environmental factors,
decreasing trend after the crucial
) causing a rhythmic phenomenon.
events, not a rhythmic phenomenon.

3.Crucial events may induce duodenal
) 3. Common events may induce
ulcers in those ‘ready-to-ulcerate’
o duodenal ulcers in those ‘ready-to-
individuals, and the secondary o ]
ulcerate’ individuals with
stressors induce hyperplasia and
hyperplasia and hypertrophy of
hypertrophy of gastrin and parietal ) ) )
) gastrin and parietal cells in the
cells and cause duodenal ulcer in 3-5
stomach.
years.

4. On the ANNUAL incidences of peptic | 4. On the MONTHLY incidences of
ulcers, which increase and decrease peptic ulcers, which increase and

sharply. decrease slightly.

5. Needs much more data covering

5. Data covering > 3 RANDOM YEARS
MANY CONSECUTIVE YEARS and

is sufficient and much easier to study,

harder to study, resulting in relatively
resulting in MANY REPORTS in the
LESS REPORTS in the existing L
existing literature.

literature.

Discussion

Despite 13 etiological theories, including the most recent Theory of H. pylori, being proposed to
explain the pathogenesis of peptic ulcers, the seasonal variation has remained an epidemiological
mystery for more than 90 years. Starting from the etiology of peptic ulcers identified earlier [24],
Theory of Nodes elucidated that the seasonal changes on the earth, which periodically alter multiple
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environmental/social factors, lead to psychological stress and eventually, peptic ulcers. It is the
superposition of the monthly incidences caused by all the single environmental/social factors that
incurs the seasonal variation of peptic ulcers. Based on the actual situation of local psychosocial/
environmental factors, Theory of Nodes reproduced 3 typical fluctuation curves reported in the
literature, suggesting that the seasonal variation of peptic ulcers cannot be fully elucidated unless the
disease is considered a psychosomatic disease triggered by psychological stress and the
superposition mechanism is applied to data analyses.

Currently, peptic ulcers were widely believed to be an infectious disease caused by H. pylori, but
this etiology cannot elucidate both the birth-cohort phenomenon and seasonal variations of the
disease, as well as the 15 major characteristics and 81 observations/phenomena [20]. Interestingly,
without taking H. pylori infection into consideration, Theory of Nodes explicitly elucidated both of the
two epidemiological observations. In addition, when H. pylori infection was not considered a cause
of peptic ulcers, Theory of Nodes explicitly elucidated 14 major characteristics and 72 observations/
phenomena of peptic ulcers in the first 4 articles of a series (Supplementary Table S2-56). All these
indicate that H. pylori infection may not be the cause of the disease. Moreover, existing studies also
confirmed that the seasonal changes of H. pylori infection are not paralleled with the seasonal
variation of peptic ulcers [21,22]. Not surprisingly, Theory of H. pylori cannot explain this
phenomenon. In Theory of Nodes, H. pylori infection is not a cause of peptic ulcers, but a risk factor
playing a secondary role in only the late phase of ulcerations. Thus, the infection proportionally
increases the total monthly incidence of each month but won't affect the (rise and fall) trends over
the year. Therefore, a full understanding of both the birth-cohort phenomenon and seasonal variation
in Theory of Nodes confirms that H. pylori infection is not an etiological factor of peptic ulcers, and so
are the other two concrete local factors in the stomach, gastric acid and NSAIDs.

Unequivocally, the seasonal variation of the disease cannot be fully elucidated unless peptic
ulcers were considered a psychosomatic disease triggered by psychological stress. It is noteworthy
to mention that while elucidating the seasonal variation of peptic ulcers, Theory of Nodes adopted a
unified standard before replicating all 3 fluctuation curves. Uncomfortable climate (coldness and
heat) and busy work schedule were assumed to induce psychological stress and thus, increase the
monthly incidence of peptic ulcers, whereas vacation was assumed to relieve psychological stress,
thereby decreasing the monthly incidence of peptic ulcers. The slight difference in vacation policies
between Italy and the United States results in two different seasonal patterns of peptic ulcers.
Notably, Manfredini et al. observed a seasonal pattern in the region of Emilia-Romagna, Italy in 2010,
which is similar to the one in Turin, Italy reported by Palmas in 1984, but the July peak disappeared.
Theory of Nodes hypothesizes that the different industries in the two adjacent regions account for this
nuance. In July, while people in Turin were busy for construction, tourism and service industries [63],
people in Emilia-Romagna were relatively relaxed due to its agricultural and manufacturing
(automobile, motor and mechanics) industries [64]. Thus, to elucidate the underlying mechanism of
the seasonal variations in a region, we should be aware of the local geographical environment,
historical tradition, unique climate, industry categories, vacation and well-being policies, and all the
other social and environmental factors that may induce psychological stress in the population. All
these suggest that peptic ulcers are a typical psychosocial disease [65,66], highlighting the causal role
of psychosomatic factors and psychological stress in the disease.

Apparently, both a definite etiology and effective analytical methods are essential for a full
understanding of disease. It was the methodological concept, superposition mechanism, that directed
Theory of Nodes to analyze the existing data and therefore, both the season variation and birth-cohort
phenomenon of peptic ulcers can be elucidated. However, this concept has never come into being in
modern medicine. Consequently, even though Psychosomatic Theory and Stress Theory recognized the
real cause of peptic ulcers, both theories could not elucidate the two epidemiological patterns for
many decades, but were deemed outdated soon after the discovery of H. pylori [67]. In Theory of Nodes,
the Superposition Mechanism was iterated to elucidate many characteristics and
observation/phenomenon of peptic ulcers. For example, in the first article, this concept directs Theory
of Nodes to superpose the corrosive intensities of all the local aggressive factors into a total corrosive
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intensity and thus, all the clinical, laboratory, and epidemiological observations associated with
duodenal ulcers were elucidated. In the second article, the superposition of all what the individual
experienced before formed a negative life-view and therefore, the pre-ulcer lesion in the gastric wall
can be predicted and then the morphology, along with many other local characteristics, could be fully
understood. In the third article, as well as this fifth one, the data analyses were centered on the
Superposition Mechanism. All these indicate that Superposition Mechanism is an indispensable concept
for a full understanding of any life phenomena and human diseases. The wide application of this
mechanism to our daily research may allow us to gain unprecedented insights into many life
phenomena and human diseases.

Conclusions

Seasonal variation is an important epidemiological feature of peptic ulcers with a great diversity.
The seasonal changes on the earth periodically alter multiple environmental/ social factors, each of
which induces psychological stress in a proportion of individuals, resulting in a monthly incidence
independently. The repeated superposition of the monthly incidences caused by climate, work, and
vacation reproduced 3 typical fluctuation curves of the seasonal variation, indicating peptic ulcers
are not an infectious disease caused by H. pylori, but a psychosocial disease associated with
psychological stress induced by multiple environmental/social factors. The validity showcased herein
suggests that superposition is a universal mechanism, and the wide application of this mechanism
may allow us to gain unprecedented insights into many life phenomena and human diseases.

Supplementary Materials: The online supplementary materials include 6 tables in a PDF document.

Institutional Review Board Statement: This study was conducted with integrity, fidelity, honesty, and did not
involve any human or animal specimen.

Data Availability Statement: All the supporting data in this article are published papers or books, or in the
online supporting information.

Conflicts of Interest: The author has no conflict of interest to declare.

ORCID: Simon Xin Min Dong https://orcid.org/0000-0003-0073-7216.

References

1.  Gibigki K. A Review of Seasonal Periodicity in Peptic Ulcer Disease. Chronobiol Int [Internet]. 1987 Jan
21;4(1):91-99. Available from: http://www.tandfonline.com/doi/full/10.1080/07420528709078512

2. Sonnenberg A, Wasserman IH, Jacobsen S]. Monthly variation of hospital admission and mortality of peptic
ulcer disease: A reappraisal of ulcer periodicity. Gastroenterology [Internet]. 1992 Oct;103(4):1192-1198.
Available from: https://linkinghub.elsevier.com/retrieve/pii/001650859291503V

3. Shih SC, Lin TH, Kao CR. Seasonal variation of peptic ulcer hemorrhage. Zhonghua Yi Xue Za Zhi (Taipei)
[Internet]. 1993 Oct;52(4):258-61. Available from: http://europepmc.org/abstract/MED/8258119

4. Yoon]JY, Cha]M, Kim HII, Kwak MS. Seasonal variation of peptic ulcer disease, peptic ulcer bleeding, and
acute pancreatitis. Medicine (Baltimore) [Internet]. 2021 May 28;100(21):e25820. Available from:
https://journals.lww.com/10.1097/MD.0000000000025820

5.  Dal F, Topal U. Seasonal Pattern of Peptic Ulcer Perforation in Central Anatolia. ] Evol Med Dent Sci
[Internet]. 2021 Aug 2;10(31):2451-2455. Available from: https://www.jemds.com/data_pdf/Ugur Topal----
jemds-ORA.pdf

6.  Manfredini R, Giorgio R De, Smolensky MH, et al. Seasonal pattern of peptic ulcer hospitalizations: analysis
of the hospital discharge data of the Emilia-Romagna region of Italy. BMC Gastroenterol [Internet]. 2010 Dec
15;10(1):37. Available from: https://bmcgastroenterol.biomedcentral.com/articles/10.1186/1471-230X-10-37

7. Bekele A, Zemenfes D, Kassa S, Deneke A, Taye M, Wondimu S. Patterns and Seasonal Variations of
Perforated Peptic Ulcer Disease: Experience from Ethiopia. Ann African Surg [Internet]. 2018 Mar
15;14(2):86-91. Available from: https://www.ajol.info/index.php/aas/article/view/168246

8. Yawar B, Marzouk AM, Ali H, et al. Seasonal Variation of Presentation of Perforated Peptic Ulcer Disease:
An Overview of Patient Demographics, Management and Outcomes. Cureus [Internet]. 2021 Nov 16;13(11).
Available from: https://www.cureus.com/articles/77080-seasonal-variation-of-presentation-of-perforated-
peptic-ulcer-disease-an-overview-of-patient-demographics-management-and-outcomes


https://doi.org/10.20944/preprints202302.0271.v1

Preprints (www.preprints.org) | NOT PEER-REVIEWED | Posted: 16 February 2023 doi:10.20944/preprints202302.0271.v1

10

9.  Lam SK. Differences in peptic ulcer between East and West. Best Pract Res Clin Gastroenterol [Internet]. 2000
Feb;14(1):41-52. Available from: https://linkinghub.elsevier.com/retrieve/pii/S1521691899900586

10. Palmas F, Andriulli A, Canepa G, et al. Monthly fluctuations of active duodenal ulcers. Dig Dis Sci
[Internet]. 1984 Nov;29(11):983-987. Available from: http://link.springer.com/10.1007/BF01311247

11.  Wolowitz HM. Oral involvement in peptic ulcer. ] Consult Psychol [Internet]. 1967;31(4):418—419. Available
from: http://doi.apa.org/getdoi.cfm?doi=10.1037/h0024861

12.  Alexander F. Fundamental Concepts of Psychosomatic Research: Psychogenesis, Conversion, Specificity.
Psychosom Med [Internet]. 1943 Jul;5(3):205. Available from: http://dx.doi.org/10.1097/00006842-194307000-
00001

13.  Selye H. The physiology and pathology of exposure to stress. Oxford, England: Acta; 1950.

14. Bergmann G von. Ulcus duodeni und vegetatives nerve system. Berl Klin Wchnscher. 1913;50:2374.

15. Fatovié-Ferenci¢ S, Bani¢ M. No acid, no ulcer: Dragutin (Carl) Schwarz (1868-1917), the man ahead of his
time. Dig Dis [Internet]. 2011;29(5):507-10. Available from:
http://www.ncbi.nlm.nih.gov/pubmed/22095019

16. Ciacci C, Mazzacca G. The history of Helicobacter pylori: A reflection on the relationship between the
medical community and industry. Dig Liver Dis [Internet]. 2006 Oct;38(10):778-780. Available from:
https://linkinghub.elsevier.com/retrieve/pii/S159086580600260X

17.  Charitos IA, D’Agostino D, Topi S, Bottalico L. 40 Years of Helicobacter pylori: A Revolution in Biomedical
Thought.  Gastroenterol  Insights [Internet]. 2021 Mar 24;12(2):111-135. Available from:
https://www.mdpi.com/2036-7422/12/2/11

18.  Marshall BJ. Peptic Ulcer: An Infectious Disease? Hosp Pract [Internet]. 1987 Aug;22(8):87-96. Available
from: http://www .tandfonline.com/doi/full/10.1080/21548331.1987.11703288

19. Zetterstrom R. The Nobel Prize in 2005 for the discovery of Helicobacter pylori: Implications for child
health. Acta Paediatr Int | Paediatr. 2006,95(1):3-5.

20. Dong SXM, Chang CCY, Rowe K]. A collection of the etiological theories, characteristics, and
observations/phenomena of peptic ulcers in existing data. Data Br [Internet]. Elsevier Inc.; 2018
Aug;19:1058-1067. Available from: https://doi.org/10.1016/j.dib.2018.05.022

21. Savarino V, Mela GS, Zentilin P, et al. Are Duodenal Ulcer Seasonal Fluctuations Paralleled by Seasonal
Changes in 24-Hour Gastric Acidity and Helicobacter Pylori Infection? | Clin Gastroenterol [Internet]. 1996
Apr;22(3):178-181. Available from: http://journals.lww.com/00004836-199604000-00005

22. Raschka C, Schorr W, Koch H]J. Is There Seasonal Periodicity in the Prevalence of Helicobacter Pylori?
Chronobiol Int [Internet]. 1999 Jan 7;16(6):811-819. Available from:
http://www .tandfonline.com/doi/full/10.3109/07420529909016947

23. Dong SXM, Chang CCY. Philosophical Principles of Life Science. Wunan Cult. Enterp. Taipei: Wunan
Culture Enterprise; 2012.

24. Dong SXM. The hyperplasia and hypertrophy of gastrin and parietal cells induced by chronic stress explain
the pathogenesis of duodenal ulcer. ] Ment Heal Clin Psychol. 2022;6(3):1-12.

25.  Dong SXM. A Novel Psychpathological Model Explains the Pathogenesis of Gastric Ulcer. | Ment Heal Clin
Psychol. 2022;6(3):13-24.

26. Dong SXM. Novel data analysese explain the birth-cohort phenomenon of peptic ulcers. Preprint. 2023;

27. Dong SXM. Painting a complete picture of peptic ulcers. Jounral Ment Heal Clin Psychol. 2022;6(3):32-43.

28. Nomura T, Ohkusa T, Araki A, et al. Influence of climatic factors in the incidence of upper gastrointestinal
bleeding. |  Gastroenterol ~ Hepatol  [Internet]. 2001  Jun;16(6):619-623.  Available from:
http://doi.wiley.com/10.1046/j.1440-1746.2001.02486.x

29. Sezgin O, Altintas E, Tombak A. Effects of seasonal variations on acute upper gastrointestinal bleeding and
its  etiology. Turk ]  Gastroenterol [Internet]. 2007  Sep;18(3):172-6.  Available  from:
http://www.ncbi.nlm.nih.gov/pubmed/17891690

30. LiuD-Y, Gao A-N, Tang G-D, et al. Relationship between onset of peptic ulcer and meteorological factors.
World | Gastroenterol [Internet]. 2006;12(9):1463. Available from: http://www.wjgnet.com/1007-
9327/full/v12/i9/1463.htm

31. Yuan X-G, Xie C, Chen]J, Xie Y, Zhang K-H, Lu N-H. Seasonal changes in gastric mucosal factors associated
with peptic ulcer bleeding. Exp Ther Med [Internet]. 2015 Jan;9(1):125-130. Available from:
https://www.spandidos-publications.com/10.3892/etm.2014.2080

32. FRIED Y, ROWLAND KM, FERRIS GR. The Physiological Measurement of Work Stress: A Critique. Pers
Psychol [Internet]. 1984 Dec;37(4):583-615. Available from:
https://onlinelibrary.wiley.com/doi/10.1111/j.1744-6570.1984.tb00528.x

33. WuM, Lu]J, Yang Z, et al. Ambient air pollution and hospital visits for peptic ulcer disease in China: A
three-year analysis. Environ Res [Internet]. Elsevier Inc.; 2021 May;196(July 2020):110347. Available from:
https://doi.org/10.1016/j.envres.2020.110347


https://doi.org/10.20944/preprints202302.0271.v1

Preprints (www.preprints.org) | NOT PEER-REVIEWED | Posted: 16 February 2023 doi:10.20944/preprints202302.0271.v1

11

34. Tom B, Brown M, Chang R. Peptic Ulcer Disease and Temperature Changes in Hawaii. ] Appl Meteorol
[Internet]. 1964 Jun;3(3):311-315. Available from: http://journals.ametsoc.org/doi/10.1175/1520-
0450(1964)003%3C0311:PUDATC%3E2.0.CO;2

35. Kanamori M, Shrader C-H, George S St., et al. Influences of immigration stress and occupational
exploitation on Latina seasonal workers’ substance use networks: a qualitative study. | Ethn Subst Abuse
[Internet]. Taylor & Francis; 2022 May 2;21(2):457-475. Available from:
https://doi.org/10.1080/15332640.2020.1778591

36. Archimandritis A, Tjivras M, Tsirantonaki M, Kalogeras D, Fertakis A. Symptomatic Peptic Ulcer (PU). |
Clin Gastroenterol [Internet]. 1995 Apr;20(3):254-256. Available from: http://journals.lww.com/00004836-
199504000-00021

37. Fares A. Global patterns of seasonal variation in gastrointestinal diseases. | Postgrad Med [Internet].
2013;59(3):203. Available from: http://www.jpgmonline.com/text.asp?2013/59/3/203/118039

38. Tzagournis M. Seasonal and Monthly Incidence of Peptic Ulcer. JAMA | Am Med Assoc [Internet]. 1965 Sep
13;193(11):972. Available from:
http://jama.jamanetwork.com/article.aspx?doi=10.1001/jama.1965.03090110110039

39. Sinha RK. Study of changes in some pathophysiological stress markers in different age groups of an animal
model of acute and chronic heat stress. Iran Biomed | [Internet]. 2007 Apr;11(2):101-111. Available from:
http://www .ncbi.nlm.nih.gov/pubmed/18051952

40. Luo M, Lau N-C. Characteristics of summer heat stress in China during 1979-2014: climatology and long-
term trends. Clim Dyn [Internet]. Springer Berlin Heidelberg; 2019 Nov 6;53(9-10):5375-5388. Available
from: https://doi.org/10.1007/s00382-019-04871-5

41. Tamm M, Jakobson A, Havik M, et al. The Compression of Perceived Time in a Hot Environment Depends
on Physiological and Psychological Factors. Q | Exp Psychol [Internet]. 2014 Jan 1;67(1):197-208. Available
from: http://journals.sagepub.com/doi/10.1080/17470218.2013.804849

42. Hammer-Helmich L, Linneberg A, Obel C, Thomsen SF, Tang Mpgllehave L, Gliimer C. Mental health
associations with eczema, asthma and hay fever in children: a cross-sectional survey. BMJ] Open [Internet].
2016 Oct 14;6(10):e012637. Available from: https://bmjopen.bmj.com/lookup/doi/10.1136/bmjopen-2016-
012637

43. Stewart L. Cold, Hungary and Stressed: The Impact of Poverty on Children this Winter. 2021;

44. Hota B, Topolski M, Szer I, Szer ], Blazik-Borowa E. Prediction model of seasonality in the construction
industry based on the accidentality phenomenon. Arch Civ Mech Eng [Internet]. Springer London; 2022 Feb
21;22(1):30. Available from: https://doi.org/10.1007/s43452-021-00348-7

45. Balestri M, Barresi M, Campera M, et al. Habitat Degradation and Seasonality Affect Physiological Stress
Levels of Eulemur collaris in Littoral Forest Fragments. Kamilar JM, editor. PLoS One [Internet]. 2014 Sep
17;9(9):e107698. Available from: https://dx.plos.org/10.1371/journal.pone.0107698

46. Alananzeh OA, Mahmoud RM, Ahmed MN]. Examining the Effect of High Seasonality of Frontline
Employees: A Case Study of Five Starts Hotels in Aqaba. Eur Sci J. 2015;11(32):330-341.

47. Huss-Ashmore R, Goodman JL. Seasonality of work, weight, and body composition. MASCA Res Pap Sci
Archaeol. MASCA, The University Museum, University of Pennsylvania; 1988;5:29.

48. FElomaa M, Eskeld-Haapanen S, Pakarinen E, Halttunen L, Lerkkanen M-K. Work-related stress of
elementary school principals in Finland: Coping strategies and support. Educ Manag Adm Leadersh
[Internet]. 2021 May 3;174114322110103. Available from:
http://journals.sagepub.com/doi/10.1177/17411432211010317

49. Winkelman S, Chaney E, Bethel J. Stress, Depression and Coping among Latino Migrant and Seasonal
Farmworkers. Int | Environ Res Public Health [Internet]. 2013 May 3;10(5):1815-1830. Available from:
http://www.mdpi.com/1660-4601/10/5/1815

50. Arntz M, Wilke RA. Weather-related Employment Subsidies as a Remedy for Seasonal Unemployment?
Evidence from Germany. LABOUR [Internet]. 2012 Jun;26(2):266-286. Available from:
https://onlinelibrary.wiley.com/doi/10.1111/j.1467-9914.2012.00547.x

51. Pennino E, Ishikawa C, Ghosh Hajra S, Singh N, McDonald K. Student Anxiety and Engagement with
Online Instruction across Two Semesters of COVID-19 Disruptions. | Microbiol Biol Educ [Internet].
American Society for Microbiology; 2022 Apr 29;23(1). Available from:
https://journals.asm.org/doi/10.1128/jmbe.00261-21

52. Colligan TW, Higgins EM. Workplace Stress: Etiology and Consequences. | Workplace Behav Health
[Internet]. 2006 Jul 25;21(2):89-97. Available from:
http://www .tandfonline.com/doi/abs/10.1300/]490v21n02_07

53. Lin P-Y, Wang J-Y, Shih D-P, Kuo H-W, Liang W-M. The Interaction Effects of Burnout and Job Support on
Peptic Ulcer Disease (PUD) among Firefighters and Policemen. Int | Environ Res Public Health [Internet].
2019 Jul 3;16(13):2369. Available from: https://www.mdpi.com/1660-4601/16/13/2369

54. Levenstein S, Rosenstock S, Jacobsen RK, Jorgensen T. Psychological stress increases risk for peptic ulcer,
regardless of helicobacter pylori infection or use of nonsteroidal anti-inflammatory drugs. Clin Gastroenterol


https://doi.org/10.20944/preprints202302.0271.v1

Preprints (www.preprints.org) | NOT PEER-REVIEWED | Posted: 16 February 2023 doi:10.20944/preprints202302.0271.v1

12

Hepatol [Internet]. Elsevier, Inc; 2015;13(3):498-506.€1. Available from:
http://dx.doi.org/10.1016/j.cgh.2014.07.052

55. Kondo MC, Gross-Davis CA, May K, et al. Place-based stressors associated with industry and air pollution.
Health Place [Internet]. Elsevier; 2014 Jul;28:31-37. Available from:
http://dx.doi.org/10.1016/j.healthplace.2014.03.004

56. Dong W. Epidemiology of peptic ulcer disease in Wuhan area of China from 1997 to 2002. World |
Gastroenterol [Internet]. 2004 Nov 15;10(22):3377. Available from:
http://www .ncbi.nlm.nih.gov/pubmed/15484323

57. Kiihnel ], Sonnentag S. How long do you benefit from vacation? A closer look at the fade-out of vacation
effects. ] Organ Behav [Internet]. 2011 Jan;32(1):125-143. Available from:
http://www.ncbi.nlm.nih.gov/pubmed/18837629

58. Chen C-C, Petrick JF. Health and Wellness Benefits of Travel Experiences. | Travel Res [Internet]. 2013 Nov
17;52(6):709-719. Available from: http://journals.sagepub.com/d0i/10.1177/0047287513496477

59. Bloom ] de, Geurts SAE, Kompier MA]. Effects of Short Vacations, Vacation Activities and Experiences on
Employee Health and Well-Being. Stress Heal [Internet]. 2012 Oct;28(4):305-318. Available from:
https://onlinelibrary.wiley.com/doi/10.1002/smi.1434

60. Southard BH. Vacation Time in Europe and America: An Inquiry into Varying Benefit Systems across
Cultures. 2011;

61. Aron CS. Working at play: A history of vacations in the United States. Oxford University Press on Demand;

2001.
62. Rota MC, Pontrelli G, Scaturro M, et al. Legionnaires’ disease outbreak in Rome, Italy. Epidemiol Infect
[Internet]. 2005 Oct 25;133(5):853-9. Available from:

https://www.cambridge.org/core/product/identifier/S0950268805004115/type/journal_article

63. Wikipedia. Economy of Turin [Internet]. Free Encycl. 2022 [cited 2022 Aug 23]. Available from:
https://en.wikipedia.org/w/index.php?title=Economy_of_Turin&oldid=1090292427

64. Wikipedia. Emilia-Romagna [Internet]. Free Encycl. 2022 [cited 2022 Aug 23]. Available from:
https://en.wikipedia.org/w/index.php?title=Emilia-Romagna&oldid=1105247349

65. Jones MP. The role of psychosocial factors in peptic ulcer disease: Beyond Helicobacter pylori and NSAIDs.
J Psychosom Res. 2006,60(4):407-412.

66. Levenstein S. The Very Model of a Modern Etiology: A Biopsychosocial View of Peptic Ulcer. Psychosom
Med [Internet]. 2000 Mar;62(2):176-185. Available from: http://journals.lww.com/00006842-200003000-

00003
67. Flaskerud JH. Gastric Ulcers, from Psychosomatic Disease to Infection. Issues Ment Health Nurs [Internet].
Taylor & Francis; 2020 Nov 1;41(11):1047-1050. Available from:

https://doi.org/10.1080/01612840.2020.1749332

Disclaimer/Publisher’s Note: The statements, opinions and data contained in all publications are solely those
of the individual author(s) and contributor(s) and not of MDPI and/or the editor(s). MDPI and/or the editor(s)
disclaim responsibility for any injury to people or property resulting from any ideas, methods, instructions or
products referred to in the content.


https://doi.org/10.20944/preprints202302.0271.v1

	Introduction
	Methods
	Results
	1. The impacts of seasonal change on human society
	2. Periodic fluctuation of incidences caused by a single factor
	3. Reproducing the fluctuation curve of a weak seasonal variation
	4. Reproducing the fluctuation curve of the seasonal variation in the United States
	5. Reproducing the fluctuation curve of the seasonal variation in Turin, Italy
	6. Comparison between the birth-cohort phenomenon and seasonal variation
	Discussion
	Conclusions
	References

