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Abstract

Background: Disorders of Gut‐Brain Interaction (DGBI) are highly prevalent

worldwide, but their effect on work productivity has not gained much attention.

Aims and Methods: We aimed to compare work productivity and activity impair-

ment (WPAI) in persons with and without DGBI in a large population‐based cohort

and identify factors independently associated with WPAI in subjects with DGBI.

Data were collected from Germany, Israel, Italy, Japan, the Netherlands, Poland,

Spain and Sweden via Internet surveys as part of the Rome Foundation Global

Epidemiology Study. Apart from the Rome IV diagnostic questionnaire, question-

naires evaluating WPAI related to general health (WPAI:GH), psychological

distress (PHQ‐4), somatic symptom severity (PHQ‐15) and other factors were

assessed.

Results: Of the 16,820 subjects, 7111 met the criteria for DGBI according to the

Rome IV diagnostic questionnaire. Subjects with DGBI were younger (median

(interquartile range) age 43 (31–58) vs. 47 (33–62)) and more often female (59.0%

vs. 43.7%) compared to subjects without DGBI. Subjects with DGBI had higher

absenteeism, presenteeism (poor work productivity due to illness), overall work

impairment and activity impairment (p < 0.001) compared with subjects without.

For subjects with DGBI affecting more than one anatomical region, WPAI was

incrementally higher for each additional region. There were significant differences

in WPAI for subjects with DGBI in different countries. Subjects from Sweden had

the highest overall work impairment and from Poland the lowest. Using multiple

linear regression, male sex, fatigue, psychological distress, somatic symptom

severity and number of anatomical regions were independently associated with

overall work impairment (p < 0.05 for all).
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Conclusion: In the general population, people with DGBI have substantial WPAI

compared with those without DGBI. The reasons for these findings should be

explored further, but having multiple DGBI, psychological distress, fatigue and so-

matic symptom severity seem to contribute to this impairment associated with

DGBI.
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INTRODUCTION

Disorders of Gut‐Brain Interaction (DGBI), previously referred to as

functional gastrointestinal (GI) disorders, are highly prevalent disor-

ders with symptoms in different parts of the GI tract such as pain,

discomfort, bloating, vomiting, or abnormal bowel habits. Although

patients suffer from troublesome symptoms, results of clinical tests

and examinations are normal and the diagnosis is based on fulfilling

the symptom‐based Rome IV criteria for DGBI.1 The pathophysiology

is multifactorial with different combinations of altered central ner-

vous system processing, visceral sensitivity, GI motility, gut micro-

biota, and immune and mucosal function.1

Apart from symptoms, many DGBIs have a large impact on daily

living and quality of life for the affected individuals and comorbidity

with mental disorders (e.g., anxiety and depression) is common.

Healthcare utilization is high, and both direct (e.g., healthcare visits,

medications, examinations) and indirect (e.g., work absence) costs can

be substantial for the individual and society. Even though studies

from as early as 1993 have shown a negative impact of DGBI in terms

of work absence and employment status compared to the general

population,2 studies specifically focusing on other DGBI than irritable

bowel syndrome (IBS) and the impact on work are few and those that

did examine job loss focused primarily on economic aspects and not

underlying causes. One study examining costs in functional bowel

disorders (functional diarrhea, functional abdominal bloating, un-

specified functional bowel disorder, functional constipation and IBS)

reported that indirect costs, largely driven by reduced productivity,

were over 10 times higher than direct costs.3 Chronic constipation

has been reported to cause school and work absenteeism, and low-

ered productivity, seemingly affected by the severity of symptoms.4

Having multiple DGBI (e.g., functional dyspepsia, functional con-

stipation and IBS with constipation), and gastroesophageal reflux

disease has been found to affect productivity and the number of

missed days from work or school.5 In a previous study from our group

including 525 patients with IBS, we found that IBS symptom severity,

fatigue and GI‐specific anxiety were independently associated with

work impairment.6

Hence, studies assessing WPAI in DGBI have so far mainly

focused on individual DGBI, used patient cohorts, not included

population‐based samples, used previous versions of the diagnostic

criteria for DGBI, and focused on single countries. Therefore, we

aimed to investigate WPAI in persons with DGBI in a large multi-

national population‐based study and to identify factors indepen-

dently associated with WPAI in persons with Rome IV DGBI.

MATERIALS AND METHODS

Data collection

We used data from the Rome Foundation Global Epidemiology Study

(RFGES), a study of DGBI conducted in 33 countries, 26 of which

used Internet surveys.7 Apart from the adult Rome IV diagnostic

questionnaire8 and an 80‐item supplemental questionnaire, which all

participants completed, other validated questionnaires could be

added to the survey in some of the countries, one of which was the

Work Productivity and Activity Impairment Questionnaire: General

Health (WPAI:GH).9 Here, we used data from the eight countries that

used Internet surveys and collected data on WPAI with the WPAI:

Key summary

Summarize the established knowledge on this subject

� Some Disorders of Gut‐Brain Interaction (DGBI) are

associated with high work loss.

� Previous studies have focused on only a few DGBI,

assessed patient groups or were limited to one country.

� Work productivity impairment in DGBI as a group has

not been examined to date in a population‐based,
multinational cohort.

What are the significant and/or new findings of this study?

� In the general population, persons with DGBI have

greater work productivity and activity impairment

(WPAI) compared with those without DGBI.

� Painful DGBI, presence of DGBI in multiple anatomical

regions, psychological distress, and somatic symptom

severity were associated with even higher WPAI.

� WPAI in persons with DGBI differs among countries.
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GH: Germany, Israel, Italy, Japan, the Netherlands, Poland, Spain and

Sweden. The collection of data was done through Qualtrics Inc., a

professional company that specializes in Internet surveys. Persons

already registered in online survey panels were invited to participate

in a “health survey” based on demographic quotas to fulfill predefined

demographic parameters of sex (50% female and 50% male), and age

(40% for 18–39 years, 40% for 40–64 years, and 20% for 65+ years).

Participants were rewarded with points that they could trade for

gifts. Data collection has been described in greater detail elsewhere,

and data were collected 2017–2018.7 Some of the data in this paper

have already been reported in previous RFGES papers. This is inev-

itable since the original paper included a broad range of descriptive

statistics for all countries (33) and all disorders (22). Other papers,

including the present one, which use the same database, are

reporting in‐depth analyses for countries, disorders, and methods,

and these include a brief overview of some specific data previously

reported.

All participants provided electronic consent before completing

the study. The study was reviewed and deemed exempt from ethics

board oversight due to the anonymity of the survey method using the

Biomedical Institutional Review Board of the University of North

Carolina at Chapel Hill (UNC IRB application number: 16‐2486), the
institution that served as Data Coordination Center and collected the

survey data electronically from subjects in all the countries surveyed.

Questionnaires

All subjects completed the adult Rome IV diagnostic questionnaire,

assessing 22 DGBI according to Rome IV criteria8 and the 80‐item
questionnaire assessing potential factors that can affect or be

affected by DGBI (such as organic diseases, socioeconomics, medi-

cations, surgeries). The supplemental questionnaire was then used

together with the Rome IV diagnostic questionnaire to diagnose

DGBI, where subjects reporting organic diseases that could disqualify

them from a DGBI diagnosis were excluded (e.g., subjects reporting

having inflammatory bowel disease or GI cancer).

The WPAI:GH assesses four domains over the last 7 days;

absenteeism, absence from work due to health issues; presenteeism,

that is, reduced work productivity while at work due to health issues;

overall work impairment, that is, presenteeism and absenteeism

combined; as well as impairment in activities and productivity outside

of work due to health issues. Scores ranging from 0% to 100%

impairment were calculated for each domain. For some comparisons,

we also calculated the proportion of participants reporting any

health‐related WPAI as a percentage for each domain. Only subjects

currently employed answer questions concerning the first three do-

mains, whereas all subjects answer the question on activity

impairment.9

The Patient Health Questionnaire‐4 (PHQ‐4) is a validated

questionnaire assessing psychological distress using four questions

rated on a 4‐point Likert scale (“Not at all,” “Several days,” “More

than half the days,” “Nearly every day”) with a total score ranging

from 0 to 12.10 In some analyses, we used validated cutoffs to divide

the subjects into groups of normal (0–2), mild (3–5), moderate (6–8),

and severe (9–12) psychological distress.11

Overall somatic symptom severity, including GI symptoms, was

assessed using the Patient Health Questionnaire‐15 (PHQ‐15) which
consists of 15 questions on a range of somatic symptoms rated on a

3‐point Likert scale (“Not at all,” “Bothered a little,” “Bothered a lot”)

with a total score ranging from 0 to 30.12 PHQ‐15 has standardized

cutoffs for no (0–4), mild (5–9), moderate (10–14), and high (≥15)
somatic symptom severity.13

Fatigue was assessedwith the question “Howwould you rate your

fatigue on average?” from the PROMISGlobal‐10 questionnaire.14 The
respondents answered on a 5‐point Likert scale (“None,” “Mild,”

“Moderate,” “Severe,” “Very severe”) giving a score from 1 to 5.

Data analysis and statistics

To compare demographics and WPAI in subjects with versus without

DGBI, participants with DGBI were identified according to the Rome

IV diagnostic questionnaire. The DGBI was then divided into

different anatomical regions in line with the Rome IV criteria:

esophageal, gastroduodenal, bowel and anorectal disorders, where

one subject could have a DGBI in multiple regions. Differences in

WPAI between subjects with DGBI in no, one, two, three, or four

anatomical regions were assessed. For many of the DGBI charac-

terized by the Rome IV criteria, pain is a qualifying symptom, and we

compared differences in WPAI between subjects with painful and

non‐painful DGBI, based on the hypothesis that pain is particularly

relevant for reduced work productivity. For these comparisons,

subjects fulfilling the criteria for at least one painful and at least one

non‐painful DGBI were classified as having painful DGBI, that is,

there was no overlap between the groups. Which DGBI were clas-

sified as painful and non‐painful is provided in supplementary table 1.
Subgroups of “no or low” and “medium or high” somatic symptom

severity, and “normal or mild” and “moderate and severe” psycho-

logical distress, were compared regarding WPAI.13 WPAI for the

subjects with DGBI in the different countries was assessed. Finally,

we examined factors independently associated with reduced WPAI in

DGBI, where factors previously found to be of potential relevance

were entered as independent variables.6,15,16

In general, non‐parametric tests were used to compare group

differences in WPAI. For descriptive data, the median percentage of

work impairment (interquartile range) and the proportion reporting

any health‐related WPAI for the respective groups are presented as

percentages. Comparisons between groups were made using the

Mann‐Whitney U Test when comparing two groups and the Kruskal‐
Wallis test when comparing more than two groups. To examine if

there was a linear association between WPAI (dependent variable)

and the number of anatomical regions affected by DGBI (indepen-

dent variable), we used one‐way between‐group analysis of vari-

ance with linear trend analysis, and with effect sizes demonstrated

as partial eta squared (η2), where effect sizes were defined as small
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(η2 0.01–0.05), medium (η2 0.06–0.13) or large (η2 > 0.14).17 To

identify factors independently associated with WPAI (dependent

values) multiple linear regression was performed, with age, sex as

well as factors that have been postulated or previously found to

affect job loss (fatigue, somatic symptom severity, overlapping

DGBI, anxiety and depression) being entered as independent vari-

ables,6,15,16 where a p‐value <0.05 was considered significant. The

statistical analyses were performed using SPSS version 28.0 and R

version 4.1.3.

RESULTS

Study population

In total, there were 16,820 subjects in our cohort, with approxi-

mately 2000 subjects from each country (Germany, n = 2020; Israel,

n = 2008; Italy, n = 2063; Japan, n = 2504; the Netherlands,

n = 2008; Poland, n = 2057; Spain, n = 2072; and Sweden, n = 2084).

Of the included subjects, 7111 had at least one DGBI according to

the Rome IV diagnostic questionnaire. The subjects with a DGBI were

younger, more often female, had slightly lower body mass index and

had higher psychological distress and somatic symptom severity

scores than subjects without a DGBI (Table 1).

Work productivity and activity impairment and DGBI

Significantly higher degrees of absenteeism, presenteeism, overall

work impairment and activity impairment were seen for subjects with

at least one DGBI, both in scores and in the proportion of subjects

reporting any health‐related WPAI compared to subjects without

DGBI (Figure 1 and Table S2). Work productivity and activity impair-

ment scores for each of the different DGBI diagnoses are presented in

Table S3, with unspecified functional bowel disorder and functional

abdominal bloating/distension having the lowest and functional

heartburn the highest scores for overall work impairment. Work pro-

ductivity and activity impairment scores and proportions of subjects

reporting any health‐related WPAI for the different anatomical re-

gions affected byDGBI can be seen in Table 2. Bowel disorders had the

lowest WPAI of the regions, while the other three regions had similar

levels. However, since one subject can have a DGBI in several

anatomical regions, these differences were not evaluated statistically.

There were 4884, 1533, 505 and 187 subjects with DBGI

affecting 1, 2, 3, and 4 anatomical regions, respectively. With the

increasing number of anatomical regions affected by DGBI, a gradual

increase in absenteeism, presenteeism, overall work impairment and

activity impairment was seen, with small effect sizes for absenteeism

and medium effect sizes for presenteeism, overall work impairment

and activity impairment (Figure 2a–d).

TAB L E 1 Descriptive data in all subjects divided into two groups: Subjects with at least one DGBI according to Rome IV diagnostic
criteria and subjects without DGBI.

DGBI, n = 7111 No DGBI, n = 9709 p‐value

Female 4193 (59.0) 4240 (43.7) <0.001

Age, years 43 (31–58) 47 (33–62) <0.001

Education, years 14 (12–17) 14 (12–16) 0.071

Currently employed

All participants 3984 (56.0) 5588 (57.6) 0.048

18–64 years 3779 (63.7) 5235 (69.2) <0.001

BMI 24.5 (21.5–28.1) 24.8 (22.0–27.8) 0.009

Psychological distress (PHQ‐4) <0.001

None 3052 (42.9) 6873 (70.8)

Mild 2403 (33.8) 2118 (21.8)

Moderate 884 (12.4) 479 (4.9)

Severe 772 (10.9) 239 (2.5)

Somatic symptom severity (PHQ‐15) <0.001

No 1368 (19.2) 5205 (53.6)

Low 2838 (39.9) 3403 (35.0)

Medium 2026 (28.5) 897 (9.2)

High 879 (12.4) 204 (2.1)

Note: Continuous variables are summarized with median (interquartile range) and categorical by count (%).

Abbreviations: BMI, body mass index; DGBI, disorders of brain‐gut interaction; PHQ‐4, Patient Health Questionnaire‐4; PHQ‐15, Patient Health
Questionnaire‐15.
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Association between work productivity and activity
impairment and painful DGBI, somatic symptom
severity and psychological distress

Subjects with at least one painful DGBI had significantly greater work

and activity impairment, both in scores and in the proportion

reporting any health‐related work and activity impairment than

subjects with non‐painful DGBI (Figure 3a and Table S4). The same

pattern was seen for DGBI subjects with medium or high (scores

≥10) versus no or low somatic symptom severity according to PHQ‐
15, and for DGBI subjects with moderate or severe (scores ≥6)
versus normal or mild psychological distress according to PHQ‐4
(Figure 3b,c and Table S4).

WPAI in the different countries

As seen in Table 3, there were significant differences between

countries in absenteeism, presenteeism, overall work impairment

and activity impairment, both in scores and proportions of subjects

reporting any health‐related work and activity impairment. For

absenteeism, subjects from Japan had the lowest scores and

subjects from Spain the highest scores and proportions reporting

any health‐related absenteeism. For presenteeism and overall work

impairment, subjects from Poland had the lowest levels of impair-

ment while subjects from Sweden had the highest, scores and pro-

portions reporting impairment. Subjects from Sweden had the

highest activity (i.e., non‐work) impairment scores, while subjects

from the Netherlands had the highest proportion reporting any

health‐related activity impairment and subjects from Israel had the

lowest activity impairment.

Factors independently associated with WPAI

Multiple linear regression models were performed with presentee-

ism, overall work impairment, and activity impairment as dependent

variables, respectively, and age, sex, fatigue, psychological distress,

somatic symptom severity and number of anatomical regions

affected by DGBI as independent variables (Table 4). Fatigue, psy-

chological distress, somatic symptom severity and number of

anatomical regions affected by DGBI were independently associated

with all the dependent variables, presenteeism, overall work

impairment and activity impairment. Female sex was independently

F I GUR E 1 Work productivity and activity impairment scores for subjects with and without DGBI. There were significant differences
(p < 0.001) for comparisons of all the WPAI variables between subjects with and without DGBI. DGBI, disorders of brain‐gut interaction;
WPAI, work productivity and activity impairment.

TAB L E 2 Work productivity and activity impairment: Scores and proportions reporting any health‐related WPAI for each of the different

anatomical GI regions affected by DGBI.

Absenteeism Presenteeism Overall work impairment Activity impairment

Median

(IQR) (%)

Proportion

reporting (%)

Median

(IQR) (%)

Proportion

reporting (%)

Median

(IQR) (%)

Proportion

reporting (%)

Median

(IQR) (%)

Proportion

reporting (%)

Esophageal disorders, n = 1058 0 (0–6.35) 29.9 20 (0–40) 63.7 20 (0–50) 67.3 30 (0–60) 73.9

Gastroduodenal disorders, n = 1729 0 (0–7.55) 31.3 20 (0–40) 63.4 20 (0–50.1) 67.3 30 (0–60) 74.4

Bowel disorders, n = 6107 0 (0–0) 19.3 10 (0–30) 50.7 10 (0–30) 54.2 10 (0–40) 61.9

Anorectal disorders, n = 1319 0 (0–4.26) 28.6 20 (0–30) 67.1 20 (0–50) 69.8 30 (10–50) 75.1

Note: One subject can have DGBI in several regions.

Abbreviations: DGBI, disorders of brain‐gut interaction; GI, gastrointestinal; IQR, interquartile range; WPAI, work productivity and activity impairment.
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associated with presenteeism and overall work impairment, with a

negative β‐coefficient meaning that male sex was a predictor of

higher degrees of these variables. Age was independently associated

with presenteeism and activity impairment, with a negative β‐coef-
ficient for presenteeism and a positive for activity impairment.

DISCUSSION

In this study, WPAI was examined in a large, population‐based,
multinational cohort comprising more than 16,800 subjects. This is,

to our knowledge, the first study investigating work productivity

impairment in DGBI in a large cohort and with an international

population‐based approach using uniform methodology. We found

that persons with Rome IV DGBI had substantial work and activity

impairment due to health issues compared with those without DGBI

in the general population. This was especially true for those with

painful DGBI, DGBI in several anatomical regions, high somatic

symptom severity or high psychological distress. In addition, we

demonstrated that male sex, fatigue, psychological distress, somatic

symptom severity and the number of anatomical regions affected by

DGBI were independent predictors of WPAI.

Subjects with painful DGBI had higher work productivity impair-

ment in our study. This is in line with previous studies where

abdominal pain in persons with IBS was found to affect work and

school.18,19 Pain has also been shown to impact work productivity in

other diseases. A study on immune‐mediated inflammatory diseases

(inflammatory bowel disease, multiple sclerosis and rheumatoid

arthritis) and mental disorders (major depressive disorder and anxiety

disorders) found significant associations between absenteeism, pre-

senteeism and general activity impairment and impact of pain on well‐
being and functioning, together with fatigue impact, depression and

anxiety.20 Treating pain successfully with a GnRH antagonist has been

shown to reduce both absenteeism and presenteeism in patients with

endometriosis,21 while ergonomic interventions aimed at reducing

work‐relatedmusculoskeletal disorders were effective in treating pain
but did not seem to affect work productivity.22,23 We argue that the

characteristics of pain related to endometriosis, primarily pelvic pain,

could be closer to the pain experienced by persons with painful DGBI

compared with pain related to work‐related musculoskeletal disor-

ders. Thus, interventions aimed at reducing pain using different stra-

tegies in DGBI could help reduce both pain and work impairment.

We found differences in WPAI among the participating coun-

tries. The basis for this finding is probably multifactorial, and could

F I GUR E 2 (a) Absenteeism scores and number of GI regions affected with a diagnosed DGBI. Partial ƞ2 = 0.018, p‐value ≤ 0.001.
(b) Presenteeism scores and number of GI regions with a diagnosed DGBI. Partial ƞ2 = 0.075, p‐value ≤ 0.001. (c) Overall work impairment‐
scores and number of GI regions with a diagnosed DGBI. Partial ƞ2 = 0.067, p‐value ≤ 0.001. (d) Activity impairment‐scores and number of GI
regions with a diagnosed DGBI. Partial ƞ2 = 0.068, p‐value ≤ 0.001. DGBI, disorders of brain‐gut interaction; GI, gastrointestinal; WPAI, work
productivity and activity impairment.
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F I GUR E 3 (a) WPAI scores for subjects with non‐painful versus painful DGBI. There were significant differences (p < 0.001) for all the
WPAI variables between subjects with non‐painful versus painful DGBI. (b) WPAI scores for subjects with no or low versus medium or high
somatic symptom severity according to the Patient Health Questionnaire‐15. There were significant differences (p < 0.001) for all the WPAI

variables between subjects with no or low versus medium or high somatic symptom severity. (c) WPAI scores for subjects with none or mild
versus moderate or severe psychological distress according to the Patient Health Questionnaire‐4. There were significant differences
(p < 0.001) for all the WPAI variables between subjects with none or mild versus moderate or severe psychological distress. DGBI, disorders of

brain‐gut interaction; WPAI, work productivity and activity impairment.

FRÄNDEMARK ET AL. - 509



not be assessed thoroughly in this study. Differences in work pro-

ductivity among countries were seen in other conditions previously.

van der Zee‐Neuen et al.24 studied work productivity impairment in

patients with rheumatoid arthritis in 17 countries and found that

countries with higher human development index (HDI) scores and

higher economic wealth (GDP) had lower absenteeism and higher

presenteeism. This is in line with our findings for presenteeism,

where Sweden had the highest levels of presenteeism and Poland the

lowest, but we did not find the same pattern for absenteeism. In

addition, differences in work culture and ability to take sick days as

well as how the care in case of activity impairment (e.g., help in the

household) and sick leave is organized in the different countries may

also explain differences among countries.

Fatigue was one of the factors that we found to be independently

associated with WPAI. In a recent study on work life in persons with

IBS, fatigue was described as a prominent negative factor, affecting

several aspects of work.25 The effect of fatigue on work productivity

in other non‐IBS DGBIs has not been reported previously and needs

to be further examined. Psychological distress was also found to be

independently associated with WPAI in subjects with DGBI. This has

been shown previously for example, for IBS and GI‐specific anxi-

ety.6,15 With many DGBI being associated with mental disorders, and

major depressive disorder being associated with both higher unem-

ployment rates and higher absenteeism and presenteeism than the

general population and among general workers,26 it is difficult to

determine from this study alone what drives the job loss. However,

this was a population‐based study where both mental disorders and

DGBI can occur in participants. This underscores the importance of a

broad approach to the treatment of symptoms, not one restricted to

the GI tract.

This study has some limitations. The questionnaire used for

assessing work and activity impairment assesses impairment due to

all health issues, not only health issues caused by DGBI, meaning that

comorbidities as well as other health issues that were not assessed in

this study all can contribute to the impairment found. Also, we were

able to explain only part of the variance in WPAI. Detailed data on

occupation, education and socioeconomic status were not collected,

factors that can affect work and activity impairment and might be

able to strengthen our regression models. In addition, the focus of the

survey was on European countries, and only one Asian country was

included, and large parts of the world were not covered, limiting the

possibility of generalizing our findings globally. Furthermore, some

selection bias, due to the fact that participants were rewarded with

points that they could trade for gifts, cannot be totally excluded. An

additional limitation of our study is that participants could not be

evaluated with clinical investigations, and we do not have access to

medical records, so in some cases their symptom could have been

caused by an “organic” disease instead of DGBI. However, the in-

clusion of a checklist of history of organic diagnoses that might ac-

count for GI symptoms and our exclusion of such cases from the

DGBI group partially compensated for this. The strengths of the

study were several, including the large cohort, the uniform

TAB L E 3 Work productivity and activity impairment: Scores and proportions reporting any health‐related WPAI for subjects with DGBI
for each of the participating countries.

Absenteeism Presenteeism Overall work impairment Activity impairment

Median

(IQR)

Proportion

reporting

Median

(IQR)

Proportion

reporting

Median

(IQR)

Proportion

reporting

Median

(IQR)

Proportion

reporting

Germany, n = 792 0 (0–

1.47)%

25.1% 10 (0–

30)%

55.6% 10 (0–

42.7)%

59.9% 20 (0–

50)%

68.1%

Israel, n = 768 0 (0–0)% 17.5% 0 (0–20)% 45.7% 0 (0–22.3)% 49.1% 10 (0–

30)%

52.0%

Italy, n = 969 0 (0–0)% 20.5% 10 (0–

30)%

53.4% 10 (0–30)% 56.5% 10 (0–

30)%

59.4%

Japan, n = 1025 0 (0–0)% 9.8% 10 (0–

20)%

52.1% 10 (0–30)% 53.9% 10 (0–

30)%

58.4%

The Netherlands,

n = 650

0 (0–0)% 22.8% 5 (0–30)% 50.0% 10 (0–40)% 56.0% 20 (0–

60)%

69.7%

Poland, n = 994 0 (0–0)% 12.6% 0 (0–20)% 42.7% 0 (0–20)% 46.7% 10 (0–

30)%

60.1%

Spain, n = 962 0 (0–

2.04)%

25.5% 0 (0–20)% 45.1% 0 (0–30)% 49.7% 10 (0–

40)%

56.4%

Sweden, n = 951 0 (0–0)% 24.6% 10 (0–

30)%

57.3% 20 (0–50)% 60.8% 30 (0–

60)%

69.3%

p‐value <0.001 <0.001 <0.001 <0.001 <0.001 <0.001 <0.001 <0.001

Note: p‐values indicate if there were significant differences between the countries using the Kruskal–Wallis test.

Abbreviations: DGBI, disorders of brain‐gut interaction; IQR, interquartile range; WPAI, work productivity and activity impairment.
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methodology, the high‐quality population‐based and multinational

data collection, and the use of validated questionnaires.

In summary, this study demonstrates the impact that DGBI can

have on work productivity and life activities and illustrates the need

for more research in this field, both for all DGBI and for the effects of

overlapping DGBI. Based on our findings, where fatigue, psycholog-

ical distress and somatic symptom severity were found to be inde-

pendently associated with work productivity impairment in persons

with DGBI, we suggest that in the management of these individuals,

attention should be paid to their broader mental and physical well‐
being and not only to symptoms limited to the GI tract.
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