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Abstract
AIM: To investigate the effects of Japanese apricot (JA) consumption on gastroesophageal reflux disease (GERD)-related symptoms. 
METHODS: Participants included individuals living in Minabe-cho, a well-known JA-growing region, who received specific medical check-ups by the local community health service in 2010. GERD-related symptoms were examined in 1303 Japanese individuals using a validated questionnaire, the Frequency Scale for Symptoms of GERD (FSSG), which consists of 7 questions associated with acid reflux symptoms and 5 questions asking about gastrointestinal dysmotility symptoms. Each question was answered using a 4-point scale, with higher scores indicating more severe GERD-related symptoms. Subjects were divided into two groups according to their intake of dried and pickled JA: daily intake (≥ 1 JA daily) (392 subjects) and none or occasional intake (< 1 JA daily) (911 subjects). FSSG scores were compared between subjects who consumed JA daily and those who did not. Next, subjects were stratified by age, gender and Helicobacter pylori (H. pylori) status for subanalyses.
RESULTS: Those who ate JA daily were significantly older than those who did not (60.6 ± 10.5 years vs 56.0 ± 11.0 years, P < 0.001). Total FSSG scores were significantly lower in subjects with daily JA intake than in those with none or only occasional intake (2.13 ± 3.14 vs 2.70 ± 3.82, P = 0.005). In particular, subjects who consumed JA daily showed significantly improved FSSG dysmotility scores compared with subjects who did not (1.05 ± 1.58 vs 1.46 ± 2.11, P < 0.001). In contrast, the FSSG reflux score did not differ between subjects with and without daily intake of JA (1.08 ± 1.90 vs 1.24 ± 2.11, P = 0.177). Subanalysis indicated that improvement in dysmotility by JA intake was specifically observed in non-elderly (1.24 ± 1.68 vs 1.62 ± 2.22, P = 0.005) and H. pylori-negative subjects (0.99 ± 1.58 vs 1.57 ± 2.06, P < 0.001). GERD patients (total FSSG score ≥8) were less frequently observed among subjects with daily intake of JA as compared to those without daily intake of JA (6.1% vs 9.7%, P = 0.040).
CONCLUSION: Daily JA intake may improve digestive dysmotility symptoms, resulting in relief of GERD symptoms. The effect is more obvious in non-elderly and H. pylori-negative subjects. 
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Core tip: Japanese apricot (JA), which is eaten as a daily food in Japan, is considered to have medicinal benefits. We focused on the effect of JA on gastroesophageal reflux disease (GERD)-related symptoms in this study. First, GERD-related symptoms were examined in 1303 Japanese individuals using the validated questionnaire, the Frequency Scale for Symptoms of GERD (FSSG). JA was consumed daily by 392 subjects. Then, FSSG scores were compared between subjects who took one or more JA daily and those who did not. This study indicates that daily intake of JA improves digestive dysmotility symptoms, resulting in relief of GERD-related symptoms.
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INTRODUCTION
The Japanese apricot (JA) (“ume” in Japanese; Prunus mume, Siebold et Zucc.) enjoys great popularity in Japan. Since ancient times, the JA has been processed into a dried and pickled form (“umeboshi”), and made into liquor and soft drinks. These products have been known to possess various medicinal benefits and have been frequently prescribed as a traditional folk remedy. JA has been reported to possess such beneficial biological activities as improving blood fluidity1


[ ADDIN EN.CITE ]
, anti-fatigue effect2[]
, protection from the human influenza A virus3


[ ADDIN EN.CITE ]
, and anti-cancer effect4


[ ADDIN EN.CITE ]
. The biological basis of the efficacy of JA is partly attributable to anti-oxidative and free radical scavenging activities5[]
, and partly to immune enhancement6


[ ADDIN EN.CITE ,7]
.

In Eastern countries, although JA is widely believed to improve various gastrointestinal disorders, including gastrointestinal motility, dyspepsia and gastrointestinal infections, the effect of JA on the gastrointestinal system has scarcely been evaluated in a scientific manner. We previously reported that JA intake exerted a preventive effect on chronic atrophic gastritis by inhibiting Helicobacter pylori (H. pylori) infection and reducing mucosal inflammation8


[ ADDIN EN.CITE ]
. Meanwhile, animal models have suggested that JA or the alimentary fiber provided by it enhances gastrointestinal motility. JA showed laxative effects in the low-fiber diet-induced constipation rat model9[]
, and the increased alimentary fiber resulting from JA ingestion produced fecal lipid excretion effects and feces bulking effects in adult mice by inducing changes in the composition of intestinal flora10[]
. 

Gastroesophageal reflux disease (GERD) is a common disease in Western countries. Recently, the number of GERD patients has also been increasing in Japan, owing to the Westernization of diets and the decrease in prevalence of H. pylori infection. The main symptoms of GERD can be attributed to reflux of gastric acid and gastrointestinal dysmotility. Subjects with GERD often get heartburn, an unusual sensation in the throat, and bitter liquid coming up into the throat due to reflux of gastric acid, with or without esophageal mucosal injury. Furthermore, they often feel full, sick or heavy during and after meals, and often burp due to gastrointestinal dysmotility11[]
. The traditional Japanese folk remedy of ingestion of JA is probably based on its effects on gastric acid secretion and gastrointestinal motility, resulting in improvement of GERD symptoms.
In this study, therefore, we investigated and compared GERD symptoms between Japanese inhabitants who took and did not take JA daily, using a questionnaire that can quantify the severity of GERD symptoms and differentiate between acid-related symptoms and dysmotility-related symptoms. 

Materials and Methods

Subjects and study design
Participants in this study included adult individuals living in Minabe-cho, Wakayama Prefecture, a well-known JA-growing region, who received specific medical check-ups provided by the local community health service. In Minabe-cho, specific medical check-ups are performed every year for all inhabitants aged 35 years or older. To remind people about the medical check-up program, a guidance postcard is sent from the local community health service to each subject once a year. In Japan, these types of health check-up programs are performed to detect diseases, including cancer, at an early stage. Therefore, subjects who had specific serious symptoms requiring medical care were excluded from the program. 
The participation rate in the check-up program in Minabe-cho town in 2010 was about 36%, and a total of 1902 subjects underwent the check-ups. The participants received the following tests and procedures: physical examination, chest X-ray, electrocardiogram, blood laboratory tests, including H. pylori IgG antibody titer, urinalysis, upper gastrointestinal barium X-ray examination, and a fecal occult blood test. H. pylori IgG antibody titers were measured by ELISA (SRL Inc., Tokyo, Japan). Subjects with H. pylori antibody titers ≥ 10 U/mL were considered positive for H. pylori infection and those with titers < 10 U/mL were considered negative.

The subjects also completed a self administered questionnaire and an interview to determine general health status. The questionnaire included an assessment of the daily intake of dried and pickled JA or processed JA, the frequency scale for symptoms of GERD (FSSG)11[]
, history of therapy for eradication of H. pylori, regular medication, and past history of diseases affecting the gastrointestinal system. Subjects were divided into two groups according to the intake of dried and pickled JA: daily intake (≥ 1 JA daily) and none or occasional intake (< 1 JA daily). 
Subjects who had a previous history of surgical resection of gastrointestinal cancer (16 subjects), or H. pylori eradication (167 subjects), and those who had been prescribed a proton pump inhibitor (PPI) or other digestive medicines (167 subjects) that might affect gastrointestinal function were excluded from the study. Those who did not reply to the FSSG questionnaire (12 subjects) were also excluded. In addition, subjects who regularly took processed JA, for example, JA extract, powdered JA or JA juice, other than dried and pickled JA, were excluded (321 subjects) to avoid confounding by additional intake of JA ingredients. Thus, a total of 1303 subjects (589 males and 714 females) were analyzed in this study. The ethics committee of Wakayama Medical University approved the study protocol. Written, informed consent was obtained from all participants.
Assessment of the FSSG questionnaire and the definition of GERD
The FSSG questionnaire for GERD-related symptoms, which was developed by Kusano et al[11] in Japan (Figure 1), was evaluated. The questionnaire consists of 12 questions regarding GERD-related symptoms. Of the 12 FSSG questions, 7 questions (Q1, Q4, Q6, Q7, Q9, Q10, and Q12) are related to acid reflux symptoms, while the remaining 5 questions (Q2, Q3, Q5, Q8, and Q11) pertain to gastrointestinal dysmotility symptoms. Patients assigned each question 0 (never), 1 (occasionally), 2 (sometimes), 3 (often), or 4 (always) points. Acid reflux-related, gastrointestinal dysmotility-related, and total scores were calculated by adding the points for the 7, 5 and 12 questions, respectively. GERD was defined as a total score ≥ 8, which is the recommended cut-off FSSG score for GERD11


[ ADDIN EN.CITE ,12]
.
Statistical analysis

The data are expressed as mean ± SD. Data were analyzed using the unpaired t-test and Fisher’s exact text. The level of statistical significance was P < 0.05. All analyses were performed using the SPSS 21.0 software package (SPSS Inc., Chicago, IL, United States).

RESULTS
Upper gastrointestinal symptoms according to intake of JA
A total of 1303 subjects (589 men and 714 women, mean age 57.4 (34-79) years old) received the medical check-up and answered the questionnaire. These subjects were analyzed according to intake of JA: daily intake versus none to occasional intake. Of the 1303 subjects, 392 (30%) were categorized into the daily intake group, while 911 (70%) were included in the none or occasional group. The characteristics of subjects in each group are summarized in Table 1. Those who ate one or more JA daily were significantly older than those who did not (60.6 ± 10.5 years vs 56.0 ± 11.0 years, P < 0.001). In addition, the proportion of male subjects was higher in the daily intake group. 
The total FSSG score was significantly lower in subjects with daily intake of JA than in those with none or occasional intake (2.13 ± 3.14 vs 2.70 ± 3.82, P = 0.005). In particular, those with daily JA intake had significantly better FSSG dysmotility scores than subjects who did not take JA daily (1.05 ± 1.58 vs 1.46 ± 2.11, P < 0.001). In contrast, the FSSG acid reflux score did not differ between subjects with and without daily intake of JA (1.08 ± 1.90 vs 1.24 ± 2.11, P =0.177). GERD patients (total FSSG score ≥ 8) were less frequently observed among subjects with daily intake of JA as compared to those without (6.1% vs 9.7%, P = 0.040) (Table 1).
Table 2 shows the scores for each question according to JA intake. Significant differences were observed in Q2, Q3, Q5, Q8, and Q10 between subjects with and without daily intake of JA. Four of these 5 questions relate to dysmotility symptoms. 
Subgroup analysis
Since there was a significant difference in intake of JA according to age and gender, subanalyses were stratified by these factors (Tables 3 and 4). In both male and female subjects, FSSG dysmotility scores were significantly lower in subjects with daily intake of JA than those without (male: 1.00 ± 1.45 vs 1.33 ± 1.99, P = 0.021, female: 0.76 ± 1.38 vs 0.95 ± 1.65, P = 0.005). In contrast, the FSSG acid reflux score did not differ between subjects with and without daily intake of JA (male: 1.01 ± 1.70 vs 1.14 ± 1.89, P= 0.434, female: 1.14 ± 2.08 vs 1.32 ± 2.27, P =0.338). 
FSSG dysmotility scores in the non-elderly (34–64 years) subgroup of subjects with daily intake of JA were significantly lower than those of subjects without daily intake of JA (1.24 ± 1.68 vs 1.62 ± 2.22, P = 0.005), while in the elderly subgroup (65–79 years), the differences were not significant (0.76 ± 1.38 vs 0.95 ± 1.65, P = 0.268). The FSSG acid reflux scores, on the other hand, did not differ between subjects with and without daily intake of JA regardless of age. These results suggest that JA intake improves upper gastrointestinal dysmotility in both men and women, specifically in non-elderly subjects. 

Since H. pylori infection may affect digestive symptoms, subanalysis stratified by H. pylori infection status was also performed (Table 5). Significantly lower total FSSG scores and FSSG dysmotility scores were seen in subjects with daily intake of JA who were negative for H. pylori infection (total FSSG score: 2.03 ± 2.99 vs 2.80 ± 3.69, P = 0.006, FSSG dysmotility score: 0.99 ± 1.58 vs 1.57 ± 2.06, P < 0.001). In contrast, in H. pylori-positive subjects, there was no significant difference in either total FSSG or dysmotility scores between subjects with and without daily intake of JA. 
DISCUSSION
In this study, using a questionnaire, we examined GERD-related symptoms with respect to the intake of JA in a Japanese community cohort. Subjects who took JA daily were less likely to experience GERD-related symptoms than those who did not take JA daily. In addition, there were fewer GERD patients among subjects who took JA daily than those who did not. Moreover, the lower incidence of GERD-related symptoms in subjects with daily intake of JA was mainly attributable to reduced dysmotility of the upper gastrointestinal system. These results suggest that JA facilitates gastric motility and that daily intake of JA can relieve GERD-related symptoms, resulting in improvement in the patients’ quality of life. 
The JA tree is a fruit-bearing species belonging to the genus Prunus. Dried and pickled JA, called “umeboshi” in Japanese, is a typical traditional Japanese pickled food, which is made from ripened JA pickled with salt. The taste of umeboshi is extremely sour and salty, and it is usually eaten with rice. This traditional Japanese pickle is considered to have antibacterial activity, and to cause facilitation of salivary secretion and digestion in the gastrointestinal system1


[ ADDIN EN.CITE ,13-15]
.
The improvement in gastric motility resulting from intake of JA observed in this study can be attributed to several mechanisms. First, the high acidity of JA may be responsible for this beneficial effect. Dried and pickled JA contains strong acids, including citric acid and malic acid. A previous report showing that JA has laxative effects in a low-fiber diet-induced constipation rat model9[]
 indicated that citric acid and malic acid accelerate spontaneous contraction of the isolated rat colon. In this regard, such strong acid components may affect gastrointestinal motility. Second, the increased alimentary fiber due to ingestion of JA could also reduce dysmotility. Alimentary fiber increases fecal output and improves gastrointestinal motility by promoting gastrointestinal tract emptying16-18


[ ADDIN EN.CITE ]
. In addition, it has been reported that the fiber contained in JA changes the composition of the intestinal flora, and possesses fecal lipid excretion effects and feces bulking effects in adult mice10[]
. Gastrointestinal dysmotility is related to the type of intestinal flora19


[ ADDIN EN.CITE ,20]
, and the change in the composition of intestinal flora induced by the fiber in JA may improve gastrointestinal motility. Finally, when we ingest or imagine sour foods, secretion of saliva and gastric juice is facilitated. In this regard, the sour taste of JA, largely resulting from the citric acid content, can induce saliva secretion14


[ ADDIN EN.CITE ,15,21]
. Saliva helps chewing, initial swallowing, and absorption of food particles22


[ ADDIN EN.CITE ]
; hence, increased saliva secretion induced by the sour taste of JA can improve dysmotility. 
Daily intake of JA did not improve GERD-related acid reflux symptoms in our study. In addition, improvement of gastric dysmotility by JA intake was observed only in H. pylori-negative subjects. Previously, we reported that JA intake inhibits H. pylori infection and reduces active mucosal inflammation8


[ ADDIN EN.CITE ]
. H. pylori has the ability to neutralize gastric acid, and therefore, suppression of the activity of H. pylori by intake of JA may improve gastric-acid secretion. Conversely, the anti-H. pylori effect of JA may worsen acid reflux symptoms in H. pylori-positive subjects, although the effect of H. pylori suppression on GERD is not well established23


[ ADDIN EN.CITE ,24]
. Meanwhile, gastric emptying is reportedly significantly slower in H. pylori-positive patients than H. pylori-negative patients25[]
. Absence of improvement in dysmotility by JA intake in H. pylori-positive subjects suggests that the effect of JA on gastric dysmotility may not overcome the negative effects of H. pylori infection on gastric motility. 
Daily intake of JA improved dysmotility symptoms in both men and women. In contrast, improvement of dysmotility by JA intake was seen only in non-elderly subjects. One of the reasons for absence of the effect of JA in elderly subjects may be impaired visceral sensations due to aging26


[ ADDIN EN.CITE ]
. Hence, the effect of JA on improvement of gastrointestinal motility may not surpass the depression of gastrointestinal motility due to aging. 
This study has several limitations. First, because JA is considered to be a ‘healthy’ food with curative or beneficial effects, it is possible that those who have a higher intake of JA may also be more likely to have a healthier lifestyle. Such lifestyles, rather than JA intake, may affect GERD-related symptoms. Second, neither smoking habit nor body weight data were collected in this study. Smoking and body weight are factors that are known to affect the GERD condition27


[ ADDIN EN.CITE ,28]
. Third, subjects in this study did not undergo endoscopy to assess for GERD. However, all GERD patients do not show positive endoscopic findings, and therefore, other methods, such as the questionnaire survey used in this study, may also provide sufficient information to make the diagnosis of GERD. Fourth, the presence of diabetes may affect dysmotility-like symptoms, particularly in elderly subjects29


[ ADDIN EN.CITE ,30]
. Although we investigated the presence of diabetes in some of our patients, significant correlations with dysmotility-like symptoms were not observed (data not shown because of the limited number of subjects analyzed). Finally, our cohort included only a few GERD (FSSG ≥8) patients. To further demonstrate the effectiveness of JA on improvement of GERD, the correlation between intake of JA and GERD symptoms should be examined in GERD patients in the future. 
Daily intake of JA improves digestive dysmotility symptoms, resulting in relief of GERD symptoms. The effect is more obvious in non-elderly and H. pylori-negative subjects. Hence, JA should be recommended as a dietary supplement in young adults in developed countries who have GERD symptoms. Moreover, improvement of hygiene will lower the prevalence of H. pylori infection, particularly in Asian countries, where people eat mainly rice, since intake of JA with rice would alleviate GERD symptoms in susceptible populations. Elucidation of the precise mechanism of improvement in gastric motility by JA may lead to the development of new drugs for GERD.
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Figure 1 The Frequency Scale for Symptoms of gastroesophageal reflux disease questionnaire. Of the 12 FSSG questions, 7 questions (Q1, Q4, Q6, Q7, Q9, Q10, and Q12; shaded lines) deal with acid reflux symptoms, and the other 5 questions (Q2, Q3, Q5, Q8, and Q11, white lines) ask about dysmotility symptoms. FSSG: Frequency Scale for Symptoms of gastroesophageal reflux disease.
Table 1 Characteristics and Frequency Scale for Symptoms of gastroesophageal reflux disease scores of subjects on the basis of Japanese apricot intake
	
	Daily intake
(≥ 1 JA daily)
	None or occasional
(< 1 JA daily)
	P value

	n
	392
	911
	

	Age (yr)
	60.6 ± 10.5
	56.0 ± 11.0
	< 0.001

	Sex (male/female)
	201/191
	388/523
	0.004

	Helicobacter pylori infection rate
	203 (51.8%)
	451 (49.5%)
	0.469

	FSSG
	
	
	

	 Total score 
	2.13 ± 3.14
	2.70 ± 3.82
	0.005

	 Acid reflux score 
	1.08 ± 1.90
	1.24 ± 2.11
	0.177

	 Dysmotility score 
	1.05 ± 1.58
	1.46 ± 2.11
	< 0.001

	Total FSSG score ≥ 8
	24 (6.1%)
	88 (9.7%)
	0.040


Data are expressed as mean ± SD. JA: Japanese apricot; FSSG: Frequency Scale for Symptoms of gastroesophageal reflux disease.
	
	Daily intake

(≥ 1 JA daily)
	None or occasional

(< 1 JA daily)
	P value

	n
	392
	911
	

	Q1 score 
	0.30 ± 0.62
	0.33 ± 0.66
	0.369

	Q2 score 
	0.31 ± 0.63
	0.44 ± 0.75
	0.002

	Q3 score 
	0.18 ± 0.50
	0.28 ± 0.62
	0.001

	Q4 score 
	0.10 ± 0.37
	0.13 ± 0.44
	0.182

	Q5 score
	0.08 ± 0.32
	0.13 ± 0.41
	0.036

	Q6 score
	0.19 ± 0.49
	0.19 ± 0.49
	0.865

	Q7 score
	0.10 ± 0.43
	0.11 ± 0.42
	0.845

	Q8 score 
	0.11 ± 0.38
	0.23 ± 0.61
	<0.001

	Q9 score 
	0.11 ± 0.41
	0.14 ± 0.44
	0.436

	Q10 score 
	0.18 ± 0.43
	0.24 ± 0.52
	0.043

	Q11 score 
	0.37 ± 0.70
	0.38 ± 0.75
	0.792

	Q12 score
	0.09 ± 0.36
	0.11 ± 0.40
	0.537


Table 2 Scores of each Frequency Scale for Symptoms of gastroesophageal 
reflux disease question on the basis of Japanese apricot intake
Data are expressed as mean ± SD. JA: Japanese apricot; FSSG: Frequency Scale for Symptoms of gastroesophageal reflux disease.
Table 3 Characteristics and Frequency Scale for Symptoms of gastroesophageal reflux disease scores of subjects on the basis of Japanese apricot intake stratified by sex

	
	Male
	
	Female
	

	
	Daily intake
(≥ 1 JA daily)
	None or occasional (< 1 JA daily)
	P value
	Daily intake
(≥1 JA daily)
	None or occasional
(< 1 JA daily)
	P value

	n
	201
	388
	
	191
	523
	

	Age (yr)
	60.0 ± 10.8
	56.2 ± 11.6
	< 0.001
	61.2 ± 10.1
	55.8 ± 10.5
	< 0.001

	Helicobacter pylori infection rate
	103 (51.2%)
	192 (49.5%)
	0.728
	100 (52.4%)
	259 (49.5%)
	0.554

	FSSG
	
	
	
	
	
	

	 Total score 
	2.01 ± 2.86
	2.47 ± 3.53
	0.091
	2.26 ± 3.41
	2.88 ± 4.01
	0.057

	 Acid reflux score 
	1.01 ± 1.70
	1.14 ± 1.89
	0.434
	1.14 ± 2.08
	1.32 ± 2.27
	0.338

	 Dysmotility score 
	1.00 ± 1.45
	1.33 ± 1.99
	0.021
	0.76 ± 1.38
	0.95 ± 1.65
	0.005

	Total FSSG score ≥ 8
	9 (4.5%)
	34 (8.8%)
	0.066
	15 (7.9%)
	54 (10.3%)
	0.391


Data are expressed as mean ± SD. JA: Japanese apricot; FSSG: Frequency Scale for Symptoms of gastroesophageal reflux disease.

Table 4 Characteristics and Frequency Scale for Symptoms of gastroesophageal reflux disease scores of subjects on the basis of Japanese apricot intake stratified by age n (%)
	
	Non-elderly

(34–64 yr)
	
	Elderly

(65–79 yr)
	

	
	Daily intake
(≥ 1 JA daily)
	None or occasional
(<1 JA daily)
	P value
	Daily intake
(≥ 1 JA daily)
	None or occasional
(< 1 JA daily)
	P value

	n
	239
	692
	
	153
	219
	

	Age (yr)
	54.0 ± 7.7
	51.5 ± 8.5
	< 0.001
	70.9 ± 3.7
	70.2 ± 3.7
	0.052

	Sex (male/female)
	127/112
	280/412
	0.001
	74/79
	108/111
	0.916

	Helicobacter pylori infection rate
	129 (54.0)
	331 (47.8)
	0.151
	74 (48.4)
	120 (54.8)
	0.246

	FSSG
	
	
	
	
	
	

	 Total score 
	2.50 ± 3.27
	2.93 ± 3.96
	0.095
	1.56 ± 2.82
	1.98 ± 3.21
	0.191

	 Acid reflux score
	1.26 ± 1.99
	1.31 ± 2.17
	0.748
	0.79 ± 1.70
	1.03 ± 1.91
	0.211

	 Dysmotility score 
	1.24 ± 1.68
	1.62 ± 2.22
	0.005
	0.76 ± 1.38
	0.95 ± 1.65
	0.268

	Total FSSG score ≥ 8
	18 (7.5)
	77 (11.1)
	0.136
	6 (3.9)
	11 (5.0)
	0.802


Data are expressed as mean ± SD. JA: Japanese apricot; FSSG: Frequency Scale for Symptoms of gastroesophageal reflux disease.

Table 5 Characteristics and Frequency Scale for Symptoms of gastroesophageal reflux disease scores of subjects on the basis of Japanese apricot intake stratified by Helicobacter pylori infection status
	　
	Helicobacter pylori infection 
negative
	
	Helicobacter pylori infection
positive
	

	
	Daily intake
(≥ 1 JA daily)
	None or occasional
(< 1 JA daily)
	P value
	Daily intake
(≥ 1 JA daily)
	None or occasional
(< 1 JA daily)
	P value

	n
	189
	460
	
	203
	451
	

	Age (yr)
	60.1 ± 11.5
	54.0 ± 11.6
	< 0.001
	61.0 ± 9.3
	58.1 ± 10.0
	< 0.001

	Sex (male/female)
	98/91
	196/264
	0.037
	103/100
	192/259
	0.062

	FSSG
	
	
	
	
	
	

	 Total score 
	2.03 ± 2.99
	2.80 ± 3.69
	0.006
	2.22 ± 3.27
	2.60 ± 3.94
	0.202

	 Acid score 
	1.04 ± 1.80
	1.23 ± 2.07
	0.251
	1.11 ± 1.99
	1.25 ± 2.16
	0.435

	 Dysmotility score 
	0.99 ± 1.58
	1.57 ± 2.06
	< 0.001
	1.11 ± 1.58
	1.35 ± 2.16
	0.116

	Total FSSG score ≥ 8
	11
	42
	0.206
	13
	46
	0.140


Data are expressed as mean ± SD. JA: Japanese apricot; FSSG: Frequency Scale for Symptoms of gastroesophageal reflux disease.
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