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Abstract 

AIM: To study the evolution of gastrointestinal symptoms and associated factors in Chinese patients with functional dyspepsia (FD). 

METHODS: From June 2008 to November 2009, a total of 1049 patients with FD (65.3% female, mean age 42.80 ± 11.64 years) who visited the departments of gastroenterology in Wuhan, Beijing, Shanghai, Guangzhou, and Xi’an, China were referred for this study. All of the patients fulfilled the Rome III criteria for FD. Baseline demographic data, dyspepsia symptoms, anxiety, depression, sleep disorder, and drug treatment were assessed using self-report questionnaires. Patients completed questionnaires at baseline and after 1, 3, 6 and 12 mo follow-up. Comparison of dyspepsia symptoms between baseline and after follow-up was explored using multivariate analysis of variance of repeated measuring. Multiple linear regression was done to examine factors associated with outcome, both longitudinally and horizontally.

RESULTS: Nine hundred and forty-three patients (89.9% of the original population) completed all four follow-ups. The average duration of follow-up was 12.24 ± 0.59 mo. During 1-year follow-up, the mean dyspeptic symptom score (DSS) in FD patients showed a significant gradually reduced trend (P < 0.001), and similar differences were found for all individual symptoms (P < 0.001). Multiple linear regression analysis showed that sex (P < 0.001), anxiety (P = 0.018), sleep disorder at 1-year follow-up (P = 0.019), weight loss (P < 0.001), consulting a physician (P < 0.001), and prokinetic use during 1-year follow-up (P = 0.035) were horizontally associated with DSS at 1-year follow-up. No relationship was found longitudinally between DSS at 1-year follow-up and patient characteristics at baseline. 

CONCLUSION: Female sex, anxiety, and sleep disorder, weight loss, consulting a physician and prokinetic use during 1-year follow-up were associated with outcome of FD.
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Core tip: This is a prospective study with Chinese patients to explore the clinical course of functional dyspepsia (FD), and evaluate the potential risk factors associated with it, using the Rome III criteria both longitudinally and horizontally. The sample size in this study was large and there was a good response rate. The mean dyspepsia symptom score for both total and individual symptoms showed a significant gradually reduced trend. Female sex, anxiety, and sleep disorder, weight loss, consulting a physician and prokinetic use during 1-year follow-up were associated with the outcome of FD.
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INTRODUCTION

Functional dyspepsia (FD) is a highly prevalent gastrointestinal disorder that is defined by the presence of symptoms thought to originate in the gastroduodenal region, without identifiable cause and diagnosed by routine tests[1,2]. According to the Rome III criteria, patients are classified as postprandial distress syndrome (PDS) or epigastric pain syndrome (EPS) based upon the predominant symptom (i.e., postprandial fullness, early satiation, or epigastric pain, and burning)[1]. The reported prevalence of FD symptoms varies between 19% and 41%[3]. FD has a significant impact on quality of life and imposes a substantial economic burden on society due to costs of physician visits, medication, and absenteeism[3,4].

The course of FD is always chronic, with a relapsing–remitting pattern, and has been poorly studied[5]. In spite of the prevalence of FD being stable over time, the reverse in symptom status is high[6]. Many studies have reported that a significant number of patients with FD improve or become asymptomatic over time, suggesting that a proportion of patients go into symptom remission, but the rates of symptom disappearance varies widely[5,7].
The pathophysiology of FD also remains poorly understood and is likely to be multifactorial[8]. Many pathogenic factors have been proposed for FD including genetic, environmental, pathological, and psychological factors[9]. Psychosocial factors such as depression, anxiety and stressful life events (e.g. history of abuse) are considered to play a role in the development of FD[10,11]. A relationship between Helicobacter pylori (H. pylori) infection and FD has also been reported[12]. Similarly, several studies have demonstrated that sleep disorder is associated with functional gastrointestinal disorders such as irritable bowel syndrome, gastroesophageal reﬂux disease, and FD[13-15]. Nevertheless, it is not clear whether such pathogenic factors affect the clinical course of FD. 
Accordingly, this longitudinal study followed up a group of Chinese patients with FD over 1 year. We aimed to explore the evolution of FD symptoms, and evaluate the potential risk factors both longitudinally and horizontally.

MATERIALS AND METHODS

Patient selection
A total of 1049 patients with FD (364 male and 685 female, aged 20–79 years, mean 42.80 ± 11.64 years) who fulfilled the Rome III criteria were enrolled. These were outpatients who visited departments of gastroenterology in five cities in China (Wuhan, Beijing, Shanghai, Guangzhou, and Xi’an) from June 2008 to November 2009. 

 The patients had one or more dyspeptic symptoms, including troublesome postprandial fullness, early satiation, epigastric pain, or epigastric burning for the past 3 mo, with symptom onset at least 6 mo before diagnosis. All of the FD patients had undergone upper gastrointestinal endoscopy, abdominal ultrasound, and/or barium meal X-ray examination in a tertiary hospital. In all cases, there was no evidence of organic, systemic, or metabolic disease that was likely to explain the symptoms.

Patients were excluded if they: (1) had upper gastrointestinal organic diseases such as esophagitis, peptic ulcer, or peptic neoplasm that were found by gastroscopy or barium meal X-ray examination and abdomen ultrasonography; (2) had chronic diseases such as diabetes mellitus, hyperthyroidism, scleroderma, chronic renal failure, or congestive heart failure; (3) had a history of abdominal surgery; or (4) were pregnant or preparing to conceive a child, or lactating during the study period.

Data collection and synthesis 
Baseline data: All 1049 FD patients were asked to finish a self-report questionnaire face to face. To ensure content validity and usability, physicians were trained initially to give instructions to patients and did not intervene with the patients’ medical management.
The baseline self-reported questionnaire included several clinical variables involving demographics (age, sex, height, weight, and marital status), tobacco and alcohol use, educational level, economic situation, life satisfaction, physical labor, H. pylori status, severity and frequency of each dyspepsia symptom, bowel symptom comorbidity, psychosocial factors (anxiety and depression), sleep disorder, major mental stimulation, history of abuse and drug treatment (prokinetics, gastric mucosa protectants, antacids, anti-H. pylori therapy, and traditional Chinese medicine). The data for dyspepsia and bowel symptoms were collected using a Chinese version of the validated Rome III diagnostic questionnaire for adult functional gastrointestinal disease[16]. This questionnaire has been repeatedly tested and carefully validated[17]. 

Follow-up data: FD patients were asked to visit the department of gastroenterology to finish a follow-up questionnaire at 1, 3, 6 and 12 mo after the first visit. The follow-up questionnaire was the same as the baseline questionnaire, but did not include some details such as sex, educational level, economic situation, life satisfaction, physical labor, major mental stimulation, and history of abuse. 
Diagnosis of H. pylori infection

At upper gastrointestinal endoscopy, biopsies were acquired and processed for rapid urease test. A 13C/14C-urea breath test was also used to assess H. pylori status. 

Definition of body mass index
Body mass index (BMI) was calculated and categorized as weight (kg)/height (m2) according to World Health Organization recommendations.
Economic situation

Economic situation was classified as rich, sufficient, well-off and poor according to the expending percentage for food in whole income as < 1/5, < 1/3, 1/2, and > 1/2. 
Educational level
Educational level was divided into seven: illiteracy, elementary school, junior high school, high school, junior college, university, and graduate and above. If the patients were illiterate or had finished elementary school education, they were judged as having a low level of education. If the patients had completed junior high school or high school education, they were regarded as having a medium level of education. Patients who had completed junior college education or above were considered to have a high level of education.

Tobacco and alcohol use

Current smokers were defined as individuals smoking cigarettes and having no other former tobacco use. Alcohol use was defined as consumption of > 100 g/wk alcohol.

Assessment of dyspeptic symptoms
Dyspeptic symptoms that were recorded and assessed included postprandial fullness, early satiation, epigastric pain, epigastric burning, belching, nausea, vomiting, and bloating. Each symptom was graded and scored on a Likert scale according to its severity as follows: 0, absent; 1, mild (not influencing daily activities); 2, relevant (diverting from but not urging modifications in daily activities); and 3, severe (influencing daily activities markedly enough to urge modifications). Frequency of each symptom was also graded as follows: 1, occurring < 1 d/mo; 2, occurring 1 d/mo; 3, occurring 2–3 d/mo; 4, occurring 1 d/wk; 5, occurring > 1 d/wk; and 6, occurring every day. The score for a single dyspeptic symptom was an aggregate of frequency and severity ratings, ranging from 0 to 9. Dyspeptic symptoms score (DSS) was assessed by summing the score of eight dyspepsia symptoms.

Psychosocial factors (anxiety and depression) and sleep disorder

The questionnaires used for assessment of psychological factors and sleep disorder were established according to a Chinese version of the Validated Rome III Psychosocial Alarm Questionnaire for functional gastrointestinal disease[16,18]. In previous studies these questionnaires have been used to assess the psychological factors and sleep status of Chinese patients[19].

For problems related to anxiety and depression in the past 3 mo, the patients answered the question: Did you feel nervous irritable or depressed (yes/no)? If patients chose yes, they had to answer the next question about how often they felt nervous irritable or depressed: 1, occasionally; 2, sometimes; 3, frequently; 4, most of the time. Patients felt nervous irritable or depressed frequently or most of the time, indicating that anxiety or depression was present[16]. In the present study, we judged “nervous irritability” or “depression” occurring frequently or most of the time as “anxiety state” or “depression state”. 
Subjective sleep disorder in patients was measured with one question (yes/no). Symptoms of sleep disorder included trouble falling asleep, shallow sleep/dreaminess, sleep time < 6 h, early morning awakening, and daytime sleepiness.
History of abuse

A history of abuse in patients was measured with a question as follows: Have you ever been abused (yes/no)? If patients chose yes, they stated whether the abuse was physical or mental.

Statistical analysis
All statistical analyses were assessed using SPSS for Windows version 13. A two-sided P value < 0.05 was regarded as statistically significant. Data are presented as mean ± standard deviation. To assess whether those who completed all four follow-ups were representative of the original study population, we compared the baseline characteristics between the follow-up population and those who were lost to follow-up, using Pearson’s χ2 test (categorical variables), Mann–Whitney U test (ordinal variables, such as BMI) and t test (continuous variables). Comparison between all individual dyspepsia symptoms at initial visit and at the four follow-ups was explored using multivariate analysis of variance (MANOVA) of repeated measuring. Univariate association measures between patient characteristics (baseline as well as 1-year follow-up) and DSS at 1-year follow-up were calculated using Pearson’s correlation and non-parametric one-way ANOVA. Risk factors associated with DSS at final follow-up, both longitudinally and horizontally, were determined by performing multiple linear regressions. 

RESULTS

Patient characteristics and response rate

Of the 1049 FD patients originally enrolled, 1026 patients (97.8% of the baseline sample) completed the 1-mo study; 1013 patients (96.6% of the baseline sample) completed the 3-mo study; 986 patients (94.0% of the baseline sample) completed the 6-mo study; and 943 patients (89.9% of the baseline sample) completed the 1-year study (Figure 1).
The 943 patients who completed the baseline and all four follow-up questionnaires were included in this study. The average duration of follow-up was 12.24 ± 0.59 mo. The mean age of the follow-up population was 42.99 ± 11.74 years, and 603 (63.9%) were female; 176 (18.7%) had bowel symptom comorbidity, and 230 (24.4%) were positive for H. pylori. Men, alcohol users, those with higher educational level and better economic situation, and those who had consulted a physician were significantly more likely to be successfully followed up (P < 0.05 for all analyses) (Table 1).

Comparison of dyspepsia symptoms between baseline and at follow-up
The mean DSS in FD patients at baseline, and 1, 3 and 6 mo and 1 year follow-up was 22.05 ± 9.89, 14.04 ± 9.38, 12.05 ± 9.09, 10.08 ± 8.89 and 8.97 ± 8.62, respectively. This means that during 1 year follow-up, the mean DSS in FD patients showed a significant gradually reduced trend and all pairwise comparisons were statistically significant (all P < 0.001).
Similar differences were observed for all individual symptoms (Figure 2). The mean symptom scores for both postprandial fullness and belching during 1 year follow-up showed a significant reduced trend and all pairwise comparisons were statistically significant (all P < 0.001).

The mean symptom scores for early satiation, nausea and bloating during 1 year follow-up decreased significantly and all pairwise comparisons were statistically different (all P < 0.001, except for the difference between 3 and 6 mo follow-up, P = 0.037, P = 0.035, P = 0.102, and the difference between 6 mo and 1 year follow-up, P = 0.333, P = 0.034, P = 0.213).
There was a marked decreased trend in mean symptom scores for both epigastric pain and epigastric burning during 1-year follow-up, and there were significant differences in all pairwise comparisons (all P < 0.001, except for the difference between 6 mo and 1 year follow-up, P = 0.401, P = 0.028). 
The mean symptom scores for vomiting was reduced markedly, with all pairwise comparisons showing a significant difference (all P < 0.001, except for the difference between 1 mo and 3 mo follow-up, P = 0.330; the difference between 3 mo and 6 mo follow-up, P = 0.959; the difference between 6 mo and 1 year follow-up, P = 1.0).

Factors associated with DSS at final follow-up (1-year follow-up)
Longitudinal associations: For patient characteristics at baseline, univariate correlates analysis revealed that history of abuse was associated with DSS at 1- year follow-up (P = 0.025), while no association was found for other variables such as sex, age, BMI, anxiety, depression, sleep disorder, H. pylori status, DSS at baseline, and drug treatment before baseline (Table 2). Multiple linear regression analysis showed no relationship between DSS at 1-year follow-up and patient characteristics at baseline (Table 2).

Horizontal associations: For patient characteristics at 1-year follow-up, univariate correlates analysis found that age (P < 0.001), alcohol consumption (P = 0.024), anxiety (P < 0.001), depression (P < 0.001), sleep disorder (P < 0.001), bowel symptoms (P < 0.001), weight loss (P < 0.001), consulting a physician (P < 0.001), prokinetic use (P < 0.001), gastric mucosa protectant use (P < 0.001), antacid use (P < 0.001), and traditional Chinese medicine use (P < 0.001) were significantly associated with DSS (Table 3).
Multiple linear regression analysis showed that sex (P < 0.001), anxiety (P = 0.018), sleep disorder (P = 0.019), weight loss (P < 0.001), consulting a physician (P < 0.001) and prokinetic use (P = 0.035) were significantly associated with DSS, while age, depression, alcohol consumption, bowel symptoms, and use of gastric mucosa protectants, antacids and traditional Chinese medicine were not associated with it (Table 3).

DISCUSSION

To the best of our knowledge, this is the first published prospective study with Chinese patients to explore the clinical course of FD, and evaluate potential risk factors associated with FD, using the Rome III criteria, both longitudinally and horizontally. We selected a large group of FD patients from five cities in China. After their initial visit, patients were followed up at 1, 3 and 6 mo and 1 year.

The sample size was large and we had a good response rate to all parts of the study. We compared the baseline characteristics between the follow-up population and those who were lost to follow-up. We found that men, alcohol users, those with higher educational level and better economic situation, and those who had consulted a physician were significantly more likely to be successfully followed up. This is consistent with previous reports[20,21]. There were some demographic differences between responders and non-responders, but the magnitude of these differences was small and the individuals included in our follow-up study were broadly representative of the original enrolled FD patients, suggesting that the results of our study are persuasive.
The novel finding of our study was that the total DSS in FD patients showed a significant gradually reduced trend during 1 year follow-up, and similar differences were found for all individual symptoms. It seems that patients feel much better at the final follow-up and complain of less discomfort. Several previous studies reported improved symptoms during a period of follow-up, which is in line with our findings[5]. Kindt et al[22], in a 5-year follow-up study, found that about half of FD patients reported disappeared or improved symptoms. Pajala et al[23] observed a marked reduction in DSS in FD patients in Finland after 1 year follow-up. Heikkinen et al[24], in a long-term perspective study, also concluded that the stability of the symptom-based subgroups over time was poor. However, all of these studies only compared two time points, while our study compared five points.

Furthermore, we identified risk factors that influenced the clinical course of FD. Over the past decade, the correlation between psychological factors and functional gastrointestinal disorders has been confirmed in several clinical case–control studies[25,26]. Koloski et al[27] found that anxiety was an evident independent predictor for FD. Aro et al[28], in a Swedish population-based study, showed that anxiety but not depression was linked to FD and PDS but not to EPS. In the present study, anxiety at 1-year follow-up was also found to be horizontally associated with DSS, which is in keeping with previous studies.

Sleep disorder is a common phenomenon in all FD patients. Dyspeptic symptoms can interfere with sleep, and disrupted sleep may also potentially exacerbate FD symptoms due to the hyperalgesic effect of sleep loss. Cremonini et al[14], in a study involving 3228 respondents, found that sleep disturbances were linked to both upper and lower gastrointestinal symptoms in the general population. Lacy et al[15] revealed that there was a relationship between FD and sleep disorder, and sleep disorder in FD patients appeared to be associated with symptom severity and higher levels of anxiety. We also discovered an association between sleep disorder at 1-year follow-up and FD outcome.

Recent cross-sectional population studies discovered that weight loss correlated most strongly with early satiety, followed by nausea and vomiting[29]. A longitudinal study in Belgium found that weight loss was independently associated with FD-specific quality of life at follow-up, and there was a trend association between weight loss and DSS at follow-up[22]. In this study, we did not have information about weight difference between dyspepsia symptom onset and initial visit. However, we collected data on patients’ weight at baseline and at final follow-up, and observed that weight loss during 1 year follow-up was independently associated with DSS.

We showed an association between sex and FD outcome, indicating that women may have higher DSS at 1-year follow-up than men have, which is consistent with a cross-sectional study in Taiwan[30]. There was no association between H. pylori status and DSS at 1-year follow-up, which is similar to another prospective 2-year follow-up study from Taiwan[31].

An important finding in our study was that many individuals reported persistent symptoms despite consultation and prokinetic use during 1 year follow-up. Similarly, two recent studies have also reported persistence of symptoms in drug-treated patients[32,33]. It is probable that patients consulting a physician have the most severe symptoms, and they often take prescribed drugs on an on-demand basis. In addition, most individuals (n = 511, 54% of follow-up patients) in our study had a prescription of prokinetic during 1 year follow-up. These may be the reasons why patients consulting a physician and taking prokinetic still have continuous symptoms or even more severe symptoms. 

In bivariate analysis, we also found a correlation between history of abuse and DSS at 1-year follow-up, which was similar to several other characteristics (i.e., age, alcohol consumption, depression, bowel symptoms, and use of gastric mucosa protectants, antacids and traditional Chinese medicine during 1 year follow-up period). However, this correlation was not found in multiple linear regression analysis, indicating that it was weak. 

In conclusion, in this large sample of individuals with FD, 89.9% of patients completed all four follow-ups, and the average duration of follow-up was 12.24 ( 0.59 mo. During 1 year follow-up, the total DSS in FD patients showed a significant gradually reduced trend, and similar differences were found for all individual symptoms. Female sex, anxiety, sleep disorder, weight loss, consulting a physician, and prokinetic use during 1 year follow-up were associated with outcome. Our study described the fluctuations in symptoms and found that several associated factors affected outcome. We believe that these findings provide evidence for the role of psychosocial factors in determining long-term clinical course in patients with FD. In the future, more research is needed to confirm and extend our study.
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Figure 1 Flowchart of study participants.

Figure 2 Comparison of dyspeptic symptoms between initial visit and at four follow-ups of repeated measures.
Table 1 Demographics and baseline characteristics of patients who completed all four follow-ups compared with those who were lost to follow-up

Data are expressed as absolute numbers (percentage) or mean ± SD. Significant variables in italic/bold (P < 0.05); BMI: Body mass index calculated; H.pylori: Helicobacter pylori; DSS: Dyspeptic symptom score.
Table 2 Longitudinal associations between functional dyspepsia patients’ baseline characteristics and dyspeptic symptom score at 1-year follow-up.
Significant variables in italic/bold (P < 0.05); 1Pearson’s correlation; 2Non-parametric one-way ANOVA; 3Male = 0, female = 1 reference category: female. BMI: Body mass index calculated; H.pylori: Helicobacter pylori; DSS: Dyspeptic symptom score.
Table 3 Horizontal associations between functional dyspepsia patients’ baseline characteristics and dyspeptic symptom score at 1-year follow-up.
Significant variables in italic/bold (P < 0.05); 1Pearson’s correlation; 2Non-parametric one-way ANOVA; BMI: Body mass index calculated; H.pylori: Helicobacter pylori; DSS: Dyspeptic symptom score.
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