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Abstract 

 

Objective 

Fullness is a cardinal symptom in functional dyspepsia (FD). The use of real-time symptom 

assessment might provide more insight in factors, such as daily stress, that can influence fullness. 

Therefore, this study aimed to use the Experience Sampling Method (ESM, a real-time, repeated 

measurement method making use of repeated questionnaires available at random moments for a 

limited amount of time) to assess the association between stress and fullness in patients with FD 

and healthy controls (HC).  

 

Methods 

Thirty-five patients with FD (25 female, mean age 44.7 years) and 34 HC (24 female, mean age 

44.1 years) completed ESM (a maximum of 10 random moments per day) for seven consecutive 

days. Stress and fullness were rated on an 11-point Numeric Rating Scale. Data between patients 

with FD and HC were statistically compared using a student samples t-test and linear mixed-

effects models with repeated measures (level 1) nested within participants (level 2). 

 

Results 

Average fullness scores were 2.23 (SE 0.37) points higher in patients with FD compared with 

HC (p<0.001). Average stress scores were 1.37 (SE 0.30) points higher in patients with FD 

compared with HC (p=0.002). 
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In FD, fullness scores increased with 0.14 for every 1-point increase in concurrent stress scores 

(p=0.010). Fullness scores at t=0 increased with 0.12 for every 1-point increase in stress scores 

at t=-1 (p=0.019). T=0 stress scores were not associated with change in t=-1 fullness scores. No 

associations between concurrent symptom scores were found for HC. 

 

Conclusions 

Concurrent and preceding stress scores are positively associated with fullness scores in patients 

with FD, but not in HC. These findings indicate that increased levels of stress may precede 

feelings of fullness in patients with FD.  

 

 

Key words: ESM; functional dyspepsia; fullness; satiation; PROM 

 

Abbreviations: AIC: Akaike Information Criterion, BIC: Bayesian Information Criterion, EPS: 

epigastric pain syndrome, ESM: experience sampling method, FD: functional dyspepsia, GAD-7: 

Generalised Anxiety Disorder, GI: Gastrointestinal, HADS: Hospital Anxiety and Depression 

Scale, HC: healthy controls, IBS: irritable bowel syndrome, MUMC+: Maastricht University 

Medical Centre+, OS: overlap syndrome, PDS: postprandial distress syndrome, PROM: patient-

reported outcome measure 
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Introduction 

Functional dyspepsia (FD) is one of the most common functional gastrointestinal (GI) disorders, 

with an estimated prevalence of 10-15% in the general population (1). According to the Rome IV 

criteria, FD is defined by the presence of various symptoms in the absence of evident organic, 

systemic or metabolic diseases that could explain the complaints (2). Among the heterogeneous 

presentation of patients with FD, four core symptoms have been defined: early satiation, 

postprandial fullness, epigastric burning, and epigastric pain (2, 3). Based on the occurrence of 

these core symptoms, three subtypes of FD can be distinguished: postprandial distress syndrome 

(PDS), epigastric pain syndrome (EPS), and overlap syndrome (OS) (2). Among patients with 

FD, 60% can be diagnosed with the PDS subtype and herewith, PDS appears to be the 

predominant subtype (1). In that regard, symptom generation is part of a complex interaction 

between the gastroduodenal region and the brain, and is triggered by factors including food, daily 

stress, and psychosocial events (4). Given that PDS is the predominant subtype among patients 

with FD, specific triggers that can generate fullness complaints should be thoroughly 

investigated. 

 

Functional dyspepsia is known to be associated with anxiety and depression, daily stress, and life 

hassles (5, 6). Ly et al. demonstrated that acute anxiety is associated with a disturbance of gastric 

sensory and motor function, manifested by an impairment of the gastric accommodation reflex 

(7). . Moreover, it has been shown that even the anticipation of a stressor (in the form of gastric 

balloon distension) already elicits alterations in brain activity in patients with FD (8). These 

findings point towards the capability of acute stressors to interfere with gastrointestinal sensory-

motor responses resulting in abnormal sensations of early satiation/fullness, which are both 
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defining characteristics of the PDS subtype of FD. However, it is still unclear whether GI 

symptoms are more a cause or a consequence of disturbed responses to stress (9-11). 

 

Currently, most studies assessing psychological symptoms, including daily stress, and GI 

symptoms are cross-sectional or assess these symptoms in retrospect over a longer period of time 

and are therefore prone to recall bias (6, 11-13). Unfortunately, these methods of evaluation are 

not able to take symptom fluctuation over time into account. Symptoms of functional GI 

disorders are known to vary over time (14, 15) and stress is also characterised by daily 

fluctuations (16, 17). Therefore, daily life symptom variability should be taken into account 

when evaluating triggers for early satiation/fullness complaints in patients with FD.  

 

For this purpose, an electronic patient-reported outcome measure (PROM) based on the 

experience sampling methodology (ESM) for patients with FD was developed (18). ESM is 

characterised by the collection of repeated measurements on random moments during the day. 

Due to the repeated and momentary nature, ESM might be able to capture fullness complaints 

and possible influencing factors, such as daily stress, over the course of the day. Therefore, ESM 

offers the opportunity to provide insight in the interplay between daily life stress and fullness 

complaints.  

 

The aim of this study was to evaluate the association between daily stress and fullness 

complaints, using concurrent and time-lagged assessments, by using ESM in patients with FD 

and healthy controls (HC). We hypothesised that stress levels and fullness levels will be 

associated in patients with FD, but not in HC. Furthermore, we hypothesised that stress scores 
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would be able to predict fullness scores rather than the other way around in patients with FD. 

 

Methods 

This prospective observational study was performed at the Maastricht University Medical 

Centre+ (MUMC+) from 29 May 2020 until 1 October 2020. This study was registered in the US 

National Library of Medicine (http:///www.clinicaltrials.gov, ID NCT04204421). 

 

Participants 

Recruitment of patients with FD, aged between 18 and 75 years, took place at the outpatient 

clinic of Gastroenterology and Hepatology of the MUMC+, a secondary/tertiary hospital. 

Additionally, patients with FD that participated in other studies of the MUMC+ were approached 

for participation in the current study (NCT02522000, NCT03652571). FD and FD subtypes were 

diagnosed according to the Rome IV criteria, which were evaluated by a trained clinical 

researcher in a face-to-face interview. FD subtype determination was for descriptive purposes 

only. 

 

Healthy controls, aged between 18 and 75 years, were recruited through local advertisements. 

Healthy controls were eligible if they did not fulfil Rome IV criteria for FD and did not have a 

past or present diagnosis of any organic or functional GI disorder. 

 

Exclusion criteria for all participants were initiation of regularly used medication from one 

month before inclusion until the end of the study period, a history of upper digestive surgery 

influencing end points, history of radiation therapy of the abdomen, and pregnancy. Participants 
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could only participate if they understood the Dutch language and were able to use the 

smartphone application. All participants signed written informed consent before participating in 

the study. 

 

Data collection 

ESM was collected during seven consecutive days. On day seven, participants completed 

validated symptom questionnaires using an electronic case report form (eCRF) system 

(CastorEDC). 

 

ESM 

The MEASuRE-D application was developed for the use of ESM in patients with FD (18), and 

was downloaded on the participants’ smartphones for the purpose of the current study. During 

their regular daily life, participants completed ESM for seven consecutive days. In order to 

complete the real-time questionnaires as often as possible, participants were instructed to carry 

their smartphone with them during the week. The MEASuRE-D app sent out a haptic, auditory, 

and written signal ten times per day between 07:00 and 22:00 at randomly chosen moments, with 

a time-interval of at least 15 minutes between consecutive signals. Following a signal, the ESM-

questionnaire was available for 10 minutes. On all measurement moments, the questions were 

repeated in the same order and questions were scored on an 11-point Numeric Rating Scale (0: 

not at all to 10: very severely). Questions were asked in Dutch and translate as follows: Fullness 

was defined as “I am having a full feeling in my upper abdomen” (0: not at all, 10: very 

severely). Stress was defined as “I am feeling stressed” (0: not at all, 10: very severely). The 

development of the current ESM-based questionnaire has been previously described (18). 
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Questionnaires 

At the end of the seven-day study period, the Generalised Anxiety Disorder (GAD-7; 0-3 scale, 

total composite score for severity of anxiety, recall period of two weeks) (19) and the Hospital 

Anxiety and Depression Scale (HADS; 0-3 scale, total composite scores for severity of anxiety 

and depression, recall period of one week) were completed (20, 21). 

 

Statistical analyses 

The sample size was based on several previous studies using ESM-data that have shown sample 

sizes between 20-30 participants to be sufficient for analyses (22, 23). Moreover, in patients with 

IBS sample sizes of 26-37 were used to evaluate a novel ESM-based PROM (24-26). The present 

study was an exploratory study on the use of an ESM-based PROM in patients with FD. To date, 

no data on the use of ESM in FD are available. FD is a functional GI disorder, as is IBS, in 

which abovementioned trials were performed. Therefore, we aimed to include at least 30 valid 

cases with a maximum of 36. participants were included in the analyses only when at least 1/3 of 

the total number of ESM assessments (i.e., 23 out of 70) were completed (27, 28).  

 

All analyses were performed using R version 3.6.3. Continuous outcomes are presented as mean 

± standard deviation (SD), and tested using paired or independent samples t-test. Proportions for 

categorical variables were tested using the 
2
-test. For all analyses, p<0.05 was considered 

statistically significant. A linear mixed-effects model was used with repeated measures (level 1) 

nested within participants (level 2) to compare levels of fullness and the levels of stress between 

patients with FD and HC. ESM scores were indicated as dependent variable and group (i.e., FD, 
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HC) was used as predictor variable. An autoregressive covariate structure (AR1) was used to 

correct for repeated measures and autocorrelation.  

 

Similar analyses were performed to evaluate associations between fullness and stress.  

 

First, fullness scores were used as dependent and stress scores as independent variables to 

investigate concurrent fullness and stress. Second, assessing whether fullness scores could be 

predicted by stress scores preceding the measurement of fullness, lagged stress scores (i.e., t= -1) 

were used as the predictor variable. Similarly, association between stress scores and preceding 

fullness scores were investigated by using lagged scores for fullness as predictor variables with 

stress scores as dependent variables. Subsequent study days were not taken into account when 

calculating lagged scores. Random slopes for predictor variables were tested in all models. Best 

model fit was reported based on Akaike Information Criterion (AIC). AIC was chosen as it 

performs well in finite sample sizes (29). Differences in effect sizes between best model fit using 

AIC and Bayesian Information Criterion (BIC) are shown in Supplementary Table S1, 

Supplemental Digital Content 1, http://links.lww.com/PSYMED/A786. 

 

In patients with FD, individual regression coefficients were calculated for the associations 

between fullness and stress. Patients with FD were selected that showed a positive association, a 

negative association, and a very weak association in order to visually represent inter-individual 

differences. Due to the small sample size no correction for covariates was applied in order to 

avoid loss of statistical power.  
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Mean ESM scores for daily stress during the week were compared with end-of-week HADS and 

GAD-7 questionnaires. Pearson correlations were calculated to assess correlation between stress 

and HADS-D and GAD-7 scores. 

 

The statistical analysis plan was approved before the start of the study by a statistical expert 

residing in the ethical committee. 

 

Ethical committee approval 

The study protocol was approved by the Medical Ethics Committee of the MUMC+, Maastricht, 

the Netherlands (ID METC19-077), and performed in full accordance with the Declaration of 

Helsinki (latest amendment by the World Medical Association in 2013) and Dutch Regulations 

of Medical Research involving Human Participants (WMO, 1998). 

 

Results 

Participants 

In total, 36 patients with FD and 36 HC met the inclusion criteria and not the exclusion criteria. 

One FD patient and two HC completed less than 1/3 of the total number of ESM assessments. 

Therefore, 35 patients with FD and 34 HC were included in the analyses. Baseline characteristics 

are summarised in Table 1.  

 

In the patients with FD, ten patients fulfilled the criteria for EPS (28.6%), seven for PDS (20%) 

and 18 for OS (51.4%). Of the 35 included patients, 13 had comorbid IBS (37%, one in the EPS 

group, three in the PDS group, and nine in the OS group). During the study, no adverse events 
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were reported by the participants. 

 

Compliance ESM 

For patients with FD, completion rate of ESM assessments was 62.2%. Over the seven-day 

period, a mean number of 43.5 measurements was completed per individual (range: 23-68). The 

majority of participants completed between 31 and 60 assessments during the study period. For 

HC, completion rate of ESM assessments was 69,7%. Over the seven-day period, a mean number 

of 48.8 measurements was completed per individual (range: 24-69). The majority of participants 

completed between 41 and 60 assessments during the study period. 

 

Fullness and stress 

Mean scores for fullness and stress for patients with FD and HC are depicted in Figure 1. 

Fullness scores were, on average, 2.23 (SE 0.37, p<0.001) points higher in patients with FD 

compared with HC (2.88 (SE 0.33) vs. 0.66 (SE 0.16)). Patients with FD also reported higher 

mean stress scores. Stress scores were, on average, 1.37 (SE 0.42, p=0.002) points higher in 

patients with FD compared with HC (1.99 (SE 0.29) vs. 0.62 (SE 0.30)).  

 

Associations between concurrent fullness and stress scores 

In patients with FD, a 1-point increase in stress was associated with an increase in fullness of 

0.138 points (SE 0.05, p=0.010). On the other hand, stress and fullness scores were not 

associated in HC (0.002, SE 0.05,p=0.97) was not statistically significant. In Figure 2, repeated 

measures for stress and fullness for three patients with FD are depicted. Between-participant 

differences in the association between fullness and stress are clearly seen here, as the plots show 
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varying relationships between fullness and stress for these three patients. These inter-individual 

differences are confirmed when performing the linear mixed-effects model for each FD patient 

separately. The coefficients for the association between fullness and stress range from -0.62 to 

1.59. This indicates that, in a particular patient, a 1-point increase in stress corresponds with a 

decrease in fullness of 0.62 points, while another patient has an increase of 1.59 points on 

fullness for every 1-point increase in stress. Figure 2 depicts the distribution of the individual 

coefficients for fullness and stress among patients with FD. Three patients, selected based on 

varying individual regression coefficients (-0.17, 0.03, and 0.32), were depicted to demonstrate 

inter-individual differences.  

 

Associations between fullness and lagged stress scores 

For patients with FD, a 1-point increase in lagged stress scores was associated with an increase 

in fullness scores of 0.12 (SE 0.05, p=0.019). On the other hand, fullness and lagged stress 

scores were not associated for HC (0.025, SE 0.05, p=0.65). 

 

Associations between stress and lagged fullness scores 

Fullness scores at t= -1 were not a significant predictor for stress at t=0 in patients with FD (-

0.017, SE 0.02, p=0.42) nor in HC (0.008, SE 0.02, p=0.73). 

 

Correlation between daily stress and GAD-7 and HADS-D scores 

A strong correlation was found for mean daily stress during the week as determined using ESM 

and both GAD-7 total scores and HADS-D scores (Pearson r of 0.906 and 0.717 respectively) in 

patients with FD (Table 2). When using cut-off values of 8 for HADS-D and 10 for GAD-7 to 
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screen for depressive- and anxiety disorder in a group of patients with a functional GI disorder 

(30), five out of 35 patients with FD score positive for a possible depressive disorder and five out 

of 35 patients with FD scored positive for a possible anxiety disorder. 

 

Discussion 

To our knowledge, the current study is the first to examine a real-time association between stress 

and fullness in patients with FD compared with HC using momentary assessment. Our results 

provide more detailed information on the associations between daily life stress and fullness 

sensations that are both defining characteristics in FD. Indeed, concurrent fullness and daily 

stress levels were significantly associated in patients with FD, but not in HC. In HC, stress levels 

were substantially lower compared with patients with FD.  

 

Both average fullness and stress levels were significantly higher in patients with FD compared 

with HC. In contrast to our findings in patients with FD, previous ESM studies in patients with 

IBS showed daily stress levels in patients with IBS to be comparable to HC, whereas abdominal 

pain scores were significantly higher in patients with IBS compared to HC (26, 31). We 

compared the results of the present study with data from the ESM study in patients with IBS 

(Table S2, Supplemental Digital Content @, http://links.lww.com/PSYMED/A787) (26). For this 

comparison it should be noted that 37% comorbid IBS was found in our FD population. 

Moreover, comorbid FD was not reported on in the study that included patients with IBS. 

Therefore, these direct comparisons should be interpreted with care. Stress scores were higher in 

patients with FD compared with patients with IBS. It should be noted, that in the present study, 

only participants from a secondary/tertiary referral centre were included, whereas in the study 
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with patients with IBS participants were also included from primary practice. Selecting patients 

from secondary/tertiary referral centres could result in selecting patients with a higher disease 

burden and thus possibly resulting in higher stress scores. Moreover, this can result in more 

comorbidities or overlap with other functional GI disorders. It has indeed been recently shown 

that greater overlap in functional GI disorders is associated with increased psychological distress 

(32). Interestingly, mean stress scores of HC in our study appeared to be lower when compared 

with mean stress scores of HC in the previously performed ESM study by our group. It should be 

taken into account that the present study was performed for a large part during the summer 

holiday season in the Netherlands. This could have resulted in lesser daily-life hassles and 

related stress-experience, as previous studies demonstrated lower daily life stress during vacation 

periods (33-35). This may point towards other factors (i.e., not work-related) resulting in daily 

life stress or a more chronic state of daily life stress in patients with FD compared with HC.  

 

The association found between concurrent stress and functional GI complaints does not reveal 

whether stress and FD symptoms are cause or consequence. The association between fullness 

and stress in patients with FD, which could not be confirmed in healthy participants, at least 

points towards a susceptibility of patients with FD for the effects of daily life stress. We have 

described similar findings using ESM in patients with IBS (26).Other studies have demonstrated 

that patients with functional GI disorders are also characterized by  a different form of stress, 

namely early life stress events (36, 37). In the current study, we merely focused on daily stress, 

whereas previous stressful events and cumulative effects of past adverse experiences and their 

affective consequences can have the potential to influence daily stress responses on the long 

term, as has previously been show at least for IBS (38). Indeed, the scores on GAD-7 and HADS 
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questionnaires were higher in FD than HC in the current study. In addition, as mean stress scores 

during the week were strongly correlated with HADS-D and GAD-7 scores, concurrent 

depressive- or anxiety disorders as a confounder cannot be ruled out, even though mean scores 

for HADS-D and GAD-7 were subclinical, based on advised cut-off values to screen for 

depressive- and anxiety disorders (30).  

 

On the other hand, the presence of invalidating FD symptoms may also lead to or contribute to 

increased stress, both on a daily and cumulative manner (5), often eventually resulting in a bi-

directional interaction making dissection of underlying mechanisms even more cumbersome. 

Nevertheless, the higher daily stress levels found in patients with FD compared with HC in this 

study may very well suggest a cause-effect relationship. In support of this hypothesis, this study 

showed an association between lagged daily stress scores and fullness, which indicates that stress 

scores were able to predict fullness scores for the subsequent questionnaire. These findings lead 

us to assume that experiencing stress triggers the onset or worsening of fullness complaints in 

patients with FD, rather than the other way around. Possibly, this could be related to the effects 

of stressors on gastric accommodation or neurohormonal processing which affects 

gastrointestinal sensing and signalling. Very early studies have already shown that a physical 

stressor (by means of a transcutaneous electrical nerve stimulator) induces an inhibition of 

propulsive gastric motor activity in patients with FD (39). Other studies showed modified 

gastroduodenal motility after either a physical stressor or mental stressor in healthy volunteers 

(40, 41), providing a mechanistic link between stress and the generation of upper GI symptoms. 

On the other hand, Lunding et al. previously showed that gastric accommodation was not 

influenced by application of an acute emotional stressor in patients with FD or healthy volunteers 
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(42). Furthermore, in healthy volunteers, corticotropin-releasing hormone was not able to 

modulate gastric accommodation (43). Based on our results, no definite conclusions with respect 

to the direction of the interplay between stress and fullness can be made, as our ESM analyses 

indicate associations rather than causality. However, the association between fullness and lagged 

stress scores demonstrated by the present study are in favour of stress as a predictor of fullness, 

in terms of symptom formation, in patients with FD.  

 

Overall, this study demonstrates a high heterogeneity between patients with FD in the magnitude 

of the stress-fullness association. The inter-individual heterogeneity in the interplay between 

stress and fullness points towards variations in the stress-sensitivity of patients with FD. It is 

known that each individual has different coping mechanisms for stress (44). This study 

demonstrates the usefulness of ESM in characterising individualised symptom patterns, 

including influencing factors.  

 

Strengths and limitations 

Here, we provided an in-depth analysis of the relation between stress and fullness complaints in 

patients with FD and HC. These in depth-analyses can be performed for a variety of factors that 

can influence eating behaviour. Since sample size was small, this study only focused on the 

interplay between daily stress and fullness sensations. In the present study, we demonstrated the 

potential of ESM to investigate the role of specific triggers that can influence eating behaviour 

and satiety signalling in healthy and diseased. A strength of this study was the inclusion of 

healthy controls. Therefore, conclusions on this interplay in patients with FD could more 

accurately be drawn. Moreover, including all three subtypes of patients with FD led to 
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generalisable results reflecting the entire FD patient group. Collection of data was performed 

with an FD-specific ESM tool developed according to FDA guidelines for the development of 

PROMs (18). Furthermore, correction for autocorrelation was performed in all statistical models 

(45). 

 

Using ESM also poses several limitations. The occurrence of missing data is inevitable. This 

study accounted for missing data to the greatest possible extent by correcting for repeated 

measures and within-participant autocorrelation using advanced statistical modelling. Moreover, 

participants who failed to complete at least one-third of the total numbers of assessments were 

excluded from the analyses. Furthermore, ESM might be experienced as burdensome, which can 

result in selection bias. Additionally, when analysing the time-lagged data, subsequent days were 

not taken into account, resulting in time lags from the last measurement moment of day x until 

the first measurement moment of day x+1. Therefore, some time lags lasted substantially longer 

than other time lags. Another limitation of this study is the occurrence of IBS in 37% of the FD 

population. This high occurrence of overlap/comorbidity could be the result of inclusion in 

secondary/tertiary referral centres. Therefore, conclusions on FD as the culprit for complaints 

should be drawn with care, as IBS is present in a large portion of participants.  Despite of 

multiple measurements, results should be interpreted with care, as this study’s sample size still is 

relatively small. Moreover, the present study focused on merely two aspects, namely stress and 

fullness, while probably more factors playing a role in the interplay are involved. Furthermore, 

due to the small sample size, groups for each subtype were rather small (i.e., 10 EPS and 7 PDS). 

Therefore, analyses on subtypes were not performed. Additionally, it was not possible to correct 

for covariates without significantly reducing the statistical power of this study. Therefore, we did 
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not specifically examine how cumulative affective factors (anxiety/depression) influence GI 

symptoms and their association to daily stress. Future studies should aim to expand sample size, 

allowing a) analyses of and correction for additional factors including cumulative effects that 

might influence fullness complaints in patients with FD and b) comparison between FD 

subgroups.  

 

In conclusion, using ESM for real-time symptom assessment, a positive association between 

daily stress levels and fullness scores was observed in patients with FD. Additionally, in patients 

with FD, fullness scores were predicted by preceding stress levels, but not the other way around. 

This suggests the presence of a longitudinal relation between stress and fullness, existing next to 

the in-the-moment association. Moreover, ESM can depict within-day changes in stress-

perception, abdominal symptoms, psychosocial aspects, and food intake, providing healthcare 

professionals with the tools to evaluate patient-specific symptom patterns. By knowing these 

symptom patterns, healthcare professionals can be enabled to offer tailor-made treatment options 

to the individual patients. This study, therefore, emphasises the importance of assessing 

individual symptom patterns in patients with FD and supports the use of real-time measurement 

methodologies. 
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Figure legends 

 

Figure 1. Symptom severity for fullness and stress scores over the 7-day study period, separately 

for patients with functional dyspepsia and healthy controls. Mean scores per day as recorded 

using experience sampling method over 7 days.  

Color image is available online only at www.psychosomaticmedicine.org. 

 

Figure 2. Individual representation of symptom severity scores for fullness and stress for 3 

patients with functional dyspepsia on 70 random time points over 7 consecutive days. On the x 

axis: 70 consecutive assessments, each within a 90-minute timeframe between 07:00 AM and 

22:00 (day 1: 1-10; day 2:11-20; day 3: 21-30; day 4: 31-40; day 5: 41-50; day 6:51-60; day 7: 

61-70. Different patterns of stress and fullness indicate the heterogeneity between patients with 

FD. This is also reflected by differences in the corresponding regression coefficients for (1) -

0.17, (2) 0.03, and (3) 0.32. B: Distribution of individual coefficients for fullness and stress, 

based on linear mixed effects model per individual, among patients with FD. Selected patients in 

panel A are the filled dots highlighted in orange.  

Color image is available online only at www.psychosomaticmedicine.org. 
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Figure 2 
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Table 1. Demographics of included participants. 

 FD patients (n=35) Healthy controls (n=34) 

Age (years) 44.7 (± 15.7) 44.1 (± 13.9) 

Sex female (%) 25 (71.4%) 24 (70.6%) 

BMI (kg/m
2
) 24.3 (± 4.3) 23.9 (± 3.0) 

GAD-7  4.8 (± 4.5) ** 1.5 (± 1.9) ** 

HADS-Depression  4.9 (± 4.3) ** 0.9 (± 1.0) ** 

Demographics of patients with functional dyspepsia and healthy controls. Means and 

standard deviations (SD) are depicted. *p<0.01, **p<0.001 
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Table 2. Correlation between ESM mean stress scores and GAD-7 and HADS-Depression scores 

 Pearson r 

GAD-7 vs. ESM 0.906 

HADS-D vs. ESM 0.717 

Pearson r correlation between ESM mean stress scores and 

GAD-7 and HADS-D scores. GAD-7: Generalised anxiety 

disorder, HADS-D: Hospital anxiety and depression 

subscale 
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