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Abstract

Purpose

We aimed to describe time trends in functional dyspepsia and the association of dyspepsia-

related factors, Helicobacter pylori (H. pylori) and work-related stress with functional dys-

pepsia in white collar employees in 1996 and 2015.

Materials and methods

Repeat cross-sectional study conducted in 1996 (n = 190, response rate = 76.1) and 2015

(n = 195, response rate = 40.2) within a health insurance company in South-West Germany.

Dyspeptic symptoms measured according to the Rome III criteria, effort-reward imbalance

and further work- or dyspepsia-related factors were assessed by self-administered ques-

tionnaire. H. pylori infection as possible factor for dyspeptic symptoms was measured by a
13C-urea breath test or an antigen stool test. Kruskal-Wallis tests and multivariable logistic

regression models were calculated comparing the upper tertile of dyspeptic symptom scale

to the middle and lower tertile.

Results

Mean dyspepsia symptom scores and work-related stress did not differ comparing 1996

and 2015. In bivariate analyses, dyspeptic symptom scores were consistently correlated

with sex, age, and using antacids. Further dyspepsia-related factors were smoking and non-

leading occupational position in 1996 and non-steroidal anti-inflammatory drugs as well as

high effort-reward imbalance in 2015. High intrinsic effort was positively associated with

high dyspepsia symptom scores in both studies. Following multivariable adjustment, we
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observed a consistent association between high intrinsic effort at work and dyspeptic symp-

toms, although the association was only marginally statistically significant in 1996. Further-

more, a strong association of somatization, only measured in 2015, with dyspeptic

symptoms was shown.

Conclusions

Dyspepsia-related factors may have changed throughout the last decades. Nevertheless,

although occupational situations might differ, the intrinsic effort is still strongly associated

with dyspeptic symptoms.

Introduction

Dyspepsia is defined as a relapsing and remitting symptom complex originating from the gas-

trointestinal tract, often without a specific diagnosis [1]. These symptoms are common in the

general population with a pooled prevalence of not yet further diagnostically investigated dis-

orders of 20.8% [1]. However, the prevalence varies considerably due to several measurement

definitions of dyspepsia [2,3]. The Rome III criteria for functional dyspepsia is one standard

for diagnosis and finally 40% of individuals with dyspepsia consult a physician [1]. Although

functional dyspepsia is not related to overall survival, it has a negative impact on sick leave and

productivity in work, with high absenteeism rate and a considerable reduction of the work

productivity [4].

Several factors have previously been shown to be associated with dyspepsia symptoms

including sex, age, non-steroidal anti-inflammatory drug use, use of antacids, H. pylori infec-

tion, and smoking [5–7]. In addition to these potentially associated factors, we also described

an association between work-related stress and dyspepsia symptoms approximately 20 years

ago [8]. This relationship has also been replicated more recently [9,10]. However, relationships

between all of these factors and dyspepsia symptoms remain largely unclear.

Furthermore, working conditions and processes have changed considerably over the past

decades. This is particularly true on the office environment where workers face an increase in

non-routine, heavily knowledge-based working tasks [11]. The intensive use of information

technology has resulted in higher information efficiency and intensified communication [12].

Nevertheless, research on the association of work-related psychosocial factors and dyspeptic

symptoms is scarce, especially based on time series. Thus, reconsidering the association

between work-related stress and dyspepsia symptoms observed in 1996 [8] might provide

important new insights. In addition, there is recent convincing evidence that psychiatric

comorbidity (i.e., anxiety and depression), and personality (i.e., neuroticism) are associated

with dyspeptic symptoms (see review [2] and [13–15]). Studies also investigated the association

between stressful life events and the prevalence or the severity of dyspeptic symptoms, e.g.,

[16]. However, the role of distress, other than anxiety or depression, is rarely analyzed and

studies conducted used different outcome definitions or date back to the last century.

In this repeat cross-sectional analysis of data collected at two time points approximately 20

years apart, we aimed to investigate and compare the relationship between potential dyspep-

sia-related factors, work-related psychological stress and dyspepsia symptoms among white

collar workers employed within the same health insurance.
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Materials and methods

Study population

In 1996, all employees� 18 years of age (n = 276) working at a health insurance company

located in Ulm, South-West Germany were invited to participate in a cross-sectional study

aiming to assess the factors influencing intestinal health in 1996 (details in [8]). The same pro-

tocol was repeated within the same company approximately 20 years later. Due to a merger

with a neighboring branch (Biberach, Germany), the company comprised 492 employees at

follow-up. Because of pseudonymized data, the number or persons who had already been

interviewed in 1996 could not be determined. For reason of comparability, the same questions

were used in both surveys including some additional questions in 2015. The comparison of

both studies was approved by the Ethics Board of Ulm University (187/14) and written

informed consent of each participant was given.

Questionnaire

Dyspeptic symptoms, sociodemographic factors, lifestyle, and medication. At both

points in time, participants were asked to fill in questionnaires including questions related to

gastrointestinal tract symptoms and workplace-related stress which were distributed through-

out the company. Following the Rome III criteria for functional dyspepsia, a symptom score of

dyspeptic symptoms (upper abdominal pain, lack of appetite, and early satiety during meals)

was calculated summing up the frequency of the aforementioned symptoms that occurred in

the last three months (never 0 points, rarely 1, sometimes 2, often 3 points). Scores were recal-

culated according to the Rome III criteria in the study conducted in 1996. Scores were not cal-

culated for subjects with missing values for any symptom. Subjects were also asked to provide

information on sociodemographic characteristics (gender, age coded as 20–29 years, 30–44

years,� 45 years, school education coded as� 9 years, 10–11 years, > 11 years), lifestyle vari-

ables (smoking status coded as current, former, never smoker), BMI measured as underweight

or normal weight, overweight, obese according to the definition of the World Health Organi-

zation, and alcohol consumption (0 g/week, 1–40 g/week,> 40 g/week), intake of antacids and

of non-steroidal anti-inflammatory drugs in the past 3 months (each yes, no). In addition,

employees were asked whether pharmacological eradication of the H. pylori infection had

taken place (yes, no), which may potentially reduce dyspepsia symptom score.

Work-related stress and coping abilities. Work-related stress was assessed by using the

effort-reward-imbalance questionnaire [17]. Occupational effort was measured with 6 items

that referred to demanding aspects of work; occupational reward with 11 items including

financial reward, promotion prospects, job security, and esteem with acceptable Cronbach’s

alpha (1996: effort α = 0.68, reward α = 0.71, 2015: effort α = 0.73, reward α = 0.79). The

effort-reward imbalance (ERI) score was calculated based on the ratio of the cumulative scale

for effort to the cumulative scale for reward, with a correction for the different number of

items in the two scales. An effort-reward imbalance was defined as an ERI ratio in the upper

tertile of the distribution. The intrinsic component of the model was derived using 29 Likert-

scaled items ranging from 1 (low) to 4 (high intrinsic effort) assessing need for approval, com-

petitiveness, and inability to withdraw from work; Cronbach’s α was 0.71 in 1996 and 2015.

The overcommitment subscale widely used in research is part of this scale. Missing values

were replaced by the mean of the remaining items of the same subscale in case there was one

missing value (effort, intrinsic effort), or up to two missing values (reward) in the correspond-

ing scale. Similar to the extrinsic factor, high intrinsic effort was defined as values in the upper

tertile of the distribution. This approach was chosen because of our restricted number of
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subjects indicating ERI > 1. In models comparing different years, the distributions in 2015

were regarded as the reference. Additionally, the employment status (part time, fulltime), and

leading occupational position (yes, no) were assessed.

Depression, anxiety, and somatization. In the most recently conducted study only, fur-

ther screening instruments for depression (Patient Health Questionnaire, PHQ-9) [18], anxi-

ety (Generalized Anxiety Disorder, GAD-7) [19], and somatization (Patient Health

Questionnaire, somatic symptom scale, PHQ-15) [20] were used. The PHQ-9 includes 9 symp-

tom criteria of depression (e.g., little interest of pleasure in doing things, feeling down,

depressed, hopeless), scored as 0 (not at all) to 3 (nearly every day). Internal reliability was

acceptable (Cronbach’s α = 0.76). Similarly, GAD-7 is a seven-item questionnaire assessing

feelings of nervousness, anxiety, worrying, and troubles to relax, scaled analogous to PHQ-9.

Here, Cronbach’s α was 0.79. PHQ-15 is an instrument to identify somatic symptoms, com-

prising 15 symptoms (e.g., back pain, dizziness, shortness of breath), all of which are cored

from 0 (not bothered at all) to 2 (bothered a lot). Internal reliability was Cronbach’s α = 0.73.

PHQ-9 and GAD-7 were dichotomized at the cutoff-point� 10 indicating at least mild

depression or anxiety, respectively. By excluding the three gastrointestinal symptoms of PHQ,

we slightly modified the PHQ-15 score. As there are no established cutoff points for the modi-

fied scale, these scores were categorized by tertiles.

H. pylori. Infection status of H. pylori was determined by 13C-urea breath test in 1996 and

by stool antigen test in 2015. For details of 13C-urea breath test see [8]. In 2015 the employees

were asked to collect a stool sample and mail it to our laboratory at the Ulm University as suc-

cessfully done in other studies [21]. Stool samples were frozen until analysis. The RIDASC-

REEN femtoLab. H. pylori enzyme immunoassay (R-Biopharm Darmstadt, Germany) was

used to determine presence of H. pylori antigens in stool. This monoclonal antigen test was

used according to the instructions of the manufacturer. It was shown that both the 13C-urea

breath test and the stool antigen test had sensitivities and specificities close to 100% [22] and

results are therefore mostly identical. However, the stool antigen test is not prone to false nega-

tive results which may result among patients taking proton pump inhibitors.

Statistical analysis

Bivariate Kruskal-Wallis tests were used to compare the proportions of employees with dys-

peptic symptom scores in the upper tertile according to levels of the covariates. In addition to

bivariate analyses, logistic regression models were used to test the independent association

between these factors and the dichotomized symptom score (0 = lower or middle tertile,

1 = upper tertile) with the prevalence of a high dyspepsia symptom score. A-prior factors with

bivariate p-values < 0.10 were included in multiple logistic regression models. To enhance

power, age and BMI were considered continuously in the fully adjusted models. All statistical

procedures were carried out with SAS1 9.4 (SAS Institute, Cary, NC, USA).

Results

In total, about the same number of employees (n = 211 and n = 200) participated in the two

studies (overall response was 76.1% in 1996 and 40.2% in 2015). We excluded 14 subjects in

1996 and 4 subjects in 2015, respectively, because they were trainees, supposing different types

of work-related stress in employees and trainees. In order to rule out the presence of an

organic disease of the gastrointestinal tract further 7 participants in 1996 and 1 participant in

2015 who had a history of peptic ulcer and were not considered for analysis. Mean dyspepsia

symptom score was 2.60 ± 2.30, range: 0–8 points in 1996 compared to 2.32 ± 2.00, range: 0–9

points in 2015.

Dyspepsia, H. pylori and work stress
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The majority of the respondents interviewed in both surveys were female (74.9% and

85.7%) (Table 1) with a mean age of 33.4 ± 10.9 vs. 42.0 ± 9.2 years. Educational attainment

and body weight of the study subjects were higher in the more recently conducted study. Nota-

bly, no differences in occupational distress or intrinsic effort in terms of coping ability became

evident when comparing both time points (mean effort-reward imbalance (ERI) 0.59; ± 0.25

in 1996 and 0.59 ± 0.26 in 2015, mean intrinsic effort 67.78, ± 8.25 in 1996 compared to 66.63;

± 7.82 in 2015).

Table 1. Distribution of dyspepsia symptom score (proportion in upper tertile) according to sociodemographic factors, lifestyle variables, and current H. pylori
infection status in two independent studies conducted 1996 and 2015.

1996 (n = 190)a 2015 (n = 195)a

Characteristics n (%) Dyspepsia symptoms (prop. in upper tertile

[%])

p n (%) Dyspepsia symptoms (prop. in upper tertile

[%])

p

Sex 0.037 0.027

Female 140 (74.9) 47.1 162 (85.7) 40.7

Male 47 (25.1) 29.8 27 (14.3) 18.5

Age [years] 0.015 0.003

20–29 95 (50.8) 52.6 21 (11.1) 71.4

30–44 55 (29.4) 36.4 88 (46.6) 34.1

� 45 37 (19.8) 27.0 80 (42.3) 32.5

School education [years] 0.57 0.80

� 9 40 (21.5) 40.0 13 (6.9) 46.3

10–11 118 (63.4) 45.8 110 (58.2) 37.3

> 11 28 (15.1) 35.7 66 (34.9) 36.4

Smoking status 0.010 0.55

Current 39 (20.9) 64.1 28 (14.9) 46.3

Former 31 (16.6) 35.5 55 (29.3) 38.2

Never 117 (62.6) 37.6 105 (55.9) 35.2

BMI 0.30 0.069

Underweight / normal 136 (72.7) 44.1 115 (61.2) 32.2

Overweight 44 (23.5) 43.1 54 (28.7) 42.6

Obese 7 (3.7) 14.3 19 (10.1) 57.9

Alcohol consumption 0.10 0.031

0 g/week 73 (39.7) 46.6 65 (35.1) 49.2

1–40 g/week 48 (26.1) 50.0 54 (29.2) 27.8

> 40 g/week 63 (34.2) 31.8 66 (35.7) 31.8

Use of NSAID (past 3 months) 0.57 <0.001

No 91 (48.7) 40.7 65 (32.0) 18.3

Yes 96 (44.8) 44.8 127 (67.9) 45.7

Antacids use (past 3

months)

0.015 0.015

No 157 (84.9) 39.5 165 (87.8) 34.5

Yes 28 (15.1) 64.3 23 (12.2) 60.9

H. pylori infection 0.14 0.50

Negative 160 (85.6) 45.0 154 (89.5) 35.7

Positive 27 (14.4) 29.6 18 (10.5) 27.8

Bold letters indicate p < 0.05; prop.: proportion; p values of Kruskal-Wallis test for differences between proportions in upper tertile; numbers may not sum up to total n

due to missing values on dyspepsia symptoms; NSAID: non-steroidal anti-inflammatory drugs.
aTertiles based on year 2015.

https://doi.org/10.1371/journal.pone.0199533.t001
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Dyspeptic symptoms were more prevalent in females than males with 47.1% and 40.7% of

women scoring in the upper tertile of the dyspeptic symptom score compared to 29.8 and

18.5% in men in 1996 and 2015, respectively. As Table 1 further shows, younger age was con-

sistently linked to higher dyspeptic symptom scores. We also found higher symptom scores in

smokers than in never-smokers (64.1% of the smokers in 1996 and 46.3% in 2015 scored in the

upper tertile of the dyspeptic symptom score vs. 37.6% and 35.2%). Obesity was linked to a

higher symptom score in 2015 only. Furthermore, non-steroidal anti-inflammatory drug use

was associated with dyspeptic symptoms (statistically significantly in 2015 only). Conversely,

the use of antiacids was clearly associated with higher dyspeptic symptom scores in both sur-

veys. H. pylori infection was not found to be associated with dyspeptic symptoms at either time

point.

Compared to the first study, more participants worked part time in 2015 (14.4% vs. 44.7%,

Table 2).

Additionally, Table 2 shows the prevalence of high dyspeptic symptom scores according to

work-related factors and psychosocial variables. High dyspeptic symptom scores were more

prevalent in subjects with no leading occupational position compared to their leading counter-

parts in 1996 and in subjects with high compared to low ERI in 2015. At both time points, high

intrinsic effort was consistently associated with a dyspepsia symptom score in the upper tertile.

Table 2. Distribution of dyspepsia symptom score (proportion in upper tertile) according to work-related factors and psychosocial variables in two independent

studies conducted 1996 and 2015.

1996 (n = 190)a 2015 (n = 195)a

Characteristics n (%) Dyspepsia symptoms (prop. in upper tertile

[%])

p n (%) Dyspepsia symptoms (prop. in upper tertile

[%])

p

Employment status 0.14 0.78

Part time 27 (14.4) 29.6 85 (44.7) 36.5

Fulltime 160 (85.6) 45.0 105 (55.3) 38.5

Leading occupational position 0.022 0.51

No 149 (79.7) 47.0 158 (83.6) 38.6

Yes 38 (20.3) 26.3 31 (16.4) 32.3

Effort-reward imbalance 0.28 0.004

1st and 2nd tertile 97 (53.9) 40.2 124 (66.3) 30.7

Upper tertile 83 (46.1) 48.2 63 (33.7) 50.8

Intrinsic effort 0.026 0.001

1st and 2nd tertile 122 (65.3) 36.9 122 (66.0) 29.5

Upper tertile 65 (34.8) 53.9 63 (34.1) 54.0

Depression (PHQ-9) n.a. 0.006

< 10 164 (87.2) 33.5

� 10 24 (12.8) 62.5

Anxiety (GAD-7) n.a. 0.016

< 10 154 (81.9) 33.8

� 10 34 (18.1) 55.9

Somatization (PHQ-

15)

n.a. <0.001

1st and 2nd tertile 161 (86.1) 31.7

Upper tertile 26 (13.9) 76.9

N.a.: not available; bold letters indicate p < 0.05; prop.: proportion; p values of Kruskal-Wallis test for differences between proportions in upper tertile; numbers may

not sum up to total n due to missing values on dyspepsia symptoms; NSAID: non-steroidal anti-inflammatory drugs.
aTertiles based on year 2015.

https://doi.org/10.1371/journal.pone.0199533.t002
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Notably, the association between symptoms of mental diseases and dyspeptic symptoms, only

measured in 2015, was strong with significantly higher symptom scores in those individuals

who were depressed (p = 0.006), or suffered from anxiety (p = 0.016), or somatization

(p< 0.001).

With regard to H. pylori, we saw a significant increase of H. pylori prevalence with age

within the study conducted in 1996, albeit the prevalence was quite small (Table 3). Although

the respective prevalence was similar in the age categories 18–29 years and 30–44 years in both

periods of time, it was much lower in the age category of> 45 years in 2015. Only a low preva-

lence of pharmacological eradication of H. pylori was observed in the more recently conducted

study.

Results of the adjusted logistic regression models are displayed in Table 4. According to

Model 1, high intrinsic effort was positively and independently associated with dyspeptic

symptoms (Odds ratio (OR) 1.97, 95% Confidence interval (CI) 0.95–4.09 in 1996 and OR

2.81, 95% CI 1.35–5.84 in 2015). High ERI was associated with higher odds, but the 95% CI

included the null value in both time periods. Following inclusion of mood disorders such as

Table 3. H. pylori infection according to age in two independently conducted studies in the years 1996 and 2015.

1996 2015

Age [yr] n n H. pylori (%) 95% CI n n H. pylori (%) 95% CI Eradicationa

18–29 95 5 (5.3%) [0.02; 0.12] 12 1 (8.3%) [0.00; 0.38] 0

30–44 55 9 (16.4%) [0.08; 0.29] 81 13 (16.1%) [0.09; 0.26] 2

> 45 39 13 (33.3%) [0.19; 0.50] 83 5 (6.0%) [0.02; 0.14] 4

p value < 0.001b p value = 0.113b

CI: Confidence intervals; yr: years.
aSelf-reported history of pharmacological eradication (n = 6).
bx2 for difference between groups.

https://doi.org/10.1371/journal.pone.0199533.t003

Table 4. Adjusted odds ratios (OR) and 95% confidence interval (CI) for having a high dyspepsia symptom score

(upper tertile vs 1st and 2nd tertile) according to effort-reward imbalance and intrinsic effort.

1996 2015

OR (95% CI) OR (95% CI)

Model 1a

ERI (upper tertile vs. 1st and 2nd) 1.47 (0.73–2.95) 1.28 (0.58–2.82)

Intrinsic effort (upper tertile vs. 1st and 2nd) 1.97 (0.95–4.09) 2.81 (1.35–5.84)

Model 2b

ERI (upper tertile vs. 1st and 2nd) - 0.84 (0.35–2.05)

Intrinsic effort (upper tertile vs. 1st and 2nd) - 2.17 (0.98–4.80)

Depression (PHQ-9� 10 vs. < 10) 1.47 (0.33–6.62)

Anxiety (GAD-7� 10 vs. < 10) 1.24 (0.37–4.13)

Somatization (upper tertile vs. 1st and 2nd) - 6.97 (2.09–23.32)

CI: Confidence interval, ERI: Effort-reward imbalance; OR: Odds ratio.
aAdjusted for sex, age, smoking, BMI, alcohol consumption, antacids, anti-inflammatory drugs, and occupational

position.
bAdjusted for sex, age, smoking, BMI, alcohol consumption, antacids, anti-inflammatory drugs, occupational

position, depression, anxiety, and somatization (depression, anxiety, and somatization were only available in 2015).

https://doi.org/10.1371/journal.pone.0199533.t004
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depression, anxiety or somatization, which were only available in the study of 2015 (details in

Table 4, Model 2), the OR for intrinsic effort was attenuated to statistical non-significance

(OR 2.17, 95% CI 0.98–4.80). Of the mood disorder variables, somatization showed a strong

association but with large confidence interval (OR 6.97, 95% CI 2.09–23.32).

Discussion

We assessed associations of work-related factors, H. pylori infection, and sociodemographic

factors with dyspeptic symptoms measured following the ROME III criteria during 1996 and

during 2015. Our results support previously reported associations between several factors

including sex, age, and use of antacids. The role of H. pylori infections was less clear, poten-

tially due to low prevalence of H. pylori. Interestingly, we observed a consistent association

between high intrinsic effort at work (need for approval, competitiveness, and inability to

withdraw from work) and dyspeptic symptoms at both time points. This association was atten-

uated to non-significance after adjustment for psychosocial measures like depression, anxiety,

and somatization in 2015.

Notably, despite considerable changes in working environment over the past two decades,

no large differences were observed between the two study populations with regard to work-

related stress. One reason might be that the subjects included were employees of a health insur-

ance company, potentially working in a relatively secure working environment. Additionally,

the recently conducted study covered a high percentage of female part-time workers which

may restrict the overall generalizability. However, in our study population, ERI or the intrinsic

effort of female part-time workers did not differ from male fulltime workers (data not shown).

A major limitation is the low response rate in the recently conducted study. Subjects with

higher work stress might be underrepresented due to low willingness to participate or tight

schedules. This assumption is supported by a stress level lying in a lower range [23]. Further-

more, in addition to a general tendency of reduced participation rate in epidemiological stud-

ies [24], the collection of a stool sample may have a deterrent effect on the employees’

willingness to participate. However, participation rates have been known to be higher in the

exposed than the unexposed and in the affected compared to the healthy population [25].

Therefore, the effect of a potential participation bias is difficult to determine. An analysis strat-

ified by the branch location, with a participation rate of 54.4% in Biberach and 29.3% in Ulm

seems to confirm our result. In the Biberach subgroup, as in the overall analysis, we observed

higher odds of scoring in the upper tertile of dyspepsia symptom score given high ERI (OR

1.40, 95% CI 0.48–4.05) and intrinsic effort (OR 2.62, 95% CI 0.95–7.20) comparing the upper

vs. the middle and lowest tertile following multivariable adjustment for all dyspepsia-related

factors (as done in Table 4, Model 1); Ulm: ERI: OR 1.98, 95% CI 0.44–8.98, intrinsic effort:

OR 7.06, 95% CI 1.79–27.80.

Obviously, the analyses are based on a non-clinical population not visiting the clinic due to

their gastrointestinal symptoms. This will potentially lead to weaker associations between

work stress and dyspeptic symptoms than those seen in a clinical population, but otherwise

has the advantage of a clear relationship to a working population. Furthermore, due to the

restricted number of persons with H. pylori infections our study might be underpowered to

find a relationship between H. pylori and dyspeptic symptoms. However, we observed a

decreasing importance of H. pylori infection, in line with data showing low prevalence of

H. pylori in young, urban subjects [26]. Furthermore, since only 5% of individuals suffering

from dyspepsia symptoms were infected with H. pylori [27], it may be of lower importance as a

risk factor for dyspepsia.
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In spite of the limitations, our results underline the existing evidence that anxiety and

depression as well as specific personality factors (see review in [2]) are positively associated

with dyspeptic symptoms. However, the association of symptoms of depression and anxiety

with dyspeptic symptoms was attenuated and lost statistical significance when mutually adjust-

ing for intrinsic effort and somatization in our data. Thus, this points towards a strong impact

of work-related coping style on dyspeptic symptoms. Persons with high intrinsic effort are

highly ambitious and feel an extensive need of being esteemed by their colleagues or their

supervisors. They are known to exaggerate their efforts beyond what is formally expected [23].

The fact that specific personality traits are related to perceived work stress has already been

shown e.g., [28], as have relationships between high overcommitment at work and reduced

mental health e.g., [29]. These results are in line with studies revealing different non-work-

related coping styles in subjects with dyspeptic symptoms compared to their healthy counter-

parts [30–33], a more action-oriented vs. passive coping style [30] or negative appraisal [31] in

persons affected by dyspeptic symptoms. Consequently, these persons with dyspeptic symp-

toms may profit from interventions on an individual level changing their perception and their

management of (work-related) stress. Furthermore, such an intervention may be particularly

important as we could show, in line with previous studies e.g., [34], that dyspeptic symptoms

are often accompanied by bodily symptoms additionally contributing to reduced work

productivity.

Taken together, our study reveals that occupational distress, particularly a critical work-

related coping style, and somatization are important determinants of dyspeptic symptoms

with implications for treatment strategies. Preventive efforts at the company level as well as

psychosocial interventions may be beneficial to reduce sick leave and ensure productivity and

competitiveness in the context of the organization.
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Stress profile, coping style, anxiety, depression, and gastric emptying as predictors of functional dys-

pepsia: a case-control study. J Psychosom Res. 2010; 68(1):73–81. https://doi.org/10.1016/j.

jpsychores.2009.05.013 PMID: 20004303

32. Cheng C, Hui WM, Lam SK. Psychosocial factors and perceived severity of functional dyspeptic symp-

toms: a psychological interactionist model. Psychosom Med. 2004 Jan-Feb; 66(1):85–91. PMID:

14747642

33. Li Y, Nie Y, Sha W, Su H. The link between psychosocial factors and functional dyspepsia: an epidemio-

logical study. Chin Med J. 2002; 115(7):1082–4. PMID: 12173597

34. Van Oudenhove L. Determinants of symptoms in functional dyspepsia: gastric sensorimotor function,

psychosocial factors or somatisation? Gut. 2008; 57:1666–73. https://doi.org/10.1136/gut.2008.158162

PMID: 18625692

Dyspepsia, H. pylori and work stress

PLOS ONE | https://doi.org/10.1371/journal.pone.0199533 June 22, 2018 11 / 11

https://doi.org/10.1007/s10654-006-9019-8
http://www.ncbi.nlm.nih.gov/pubmed/16804763
https://doi.org/10.1016/j.annepidem.2007.03.013
http://www.ncbi.nlm.nih.gov/pubmed/17553702
https://doi.org/10.1186/s13099-016-0091-7
https://doi.org/10.1186/s13099-016-0091-7
http://www.ncbi.nlm.nih.gov/pubmed/26981156
https://doi.org/10.1111/j.1572-0241.2000.2126_1.x
https://doi.org/10.1111/j.1572-0241.2000.2126_1.x
http://www.ncbi.nlm.nih.gov/pubmed/10894577
https://doi.org/10.1037/a0033987
http://www.ncbi.nlm.nih.gov/pubmed/24099167
https://doi.org/10.1136/jech.2008.075978
http://www.ncbi.nlm.nih.gov/pubmed/19692735
http://www.ncbi.nlm.nih.gov/pubmed/10593630
https://doi.org/10.1016/j.jpsychores.2009.05.013
https://doi.org/10.1016/j.jpsychores.2009.05.013
http://www.ncbi.nlm.nih.gov/pubmed/20004303
http://www.ncbi.nlm.nih.gov/pubmed/14747642
http://www.ncbi.nlm.nih.gov/pubmed/12173597
https://doi.org/10.1136/gut.2008.158162
http://www.ncbi.nlm.nih.gov/pubmed/18625692
https://doi.org/10.1371/journal.pone.0199533

