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Background: The study aimed to investigate the risk factors and interventions for unspecific functional bowel disorders (U-FBDs) in 
military personnel under maritime environment.
Methods: This cross-sectional analytical survey used the Rome III questionnaire for surveying 1018 military personnel involved in 
overseas humanitarian medical services from June 2013 to January 2016. Individuals diagnosed with U-FBDs were included in the 
U-FBDs group, while those without FBDs or other diseases were considered the control group. The psychological and sleep conditions 
of military personnel with U-FBDs were assessed using the SCL-90 scale and the Pittsburgh Sleep Quality Index scale, respectively. 
Health education and treatment were provided to individuals diagnosed with U-FBDs, and the improvements were evaluated after 
three months.
Results: Among 923 qualified questionnaires, 243 subjects was included in U-FBDs group and 240 in the control group. Smoking, 
alcohol consumption, and multiple seafaring missions were identified as risk factors for U-FBDs in military personnel on ocean-going 
missions. The U-FBDs group had significantly worse sleep quality, sleep efficiency, daytime dysfunction score, and total PSQI score 
compared to the control group (P < 0.05). Additionally, 10 factor scores of SCL-90 and the total score in the U-FBDs group were 
significantly higher than those in the control group (P < 0.01). Patients with U-FBDs also reported the highest rate of somatic 
symptoms (P < 0.01).
Conclusion: The onset of U-FBDs among military personnel on long-haul maritime may be closely related to mental, psychological, 
and sleep factors. Health education and treatment may help improve the symptoms of U-FBDs.
Keywords: military, maritime environment, non-specific functional enteropathy, functional enteropathy

Introduction
Functional bowel disorders (FBDs) are a class of chronic gastrointestinal illnesses.1,2 According to Rome III criteria, 
irritable bowel syndrome (IBS), functional diarrhoea (FDR), functional constipation (FC), functional abdominal bloating/ 
distension (FAB/DA), and unspecified functional bowel disorders (U-FBDs) are the five categories of FBDs.3 Those with 
intestinal symptoms that do not meet the diagnostic criteria of IBS, FDR, FC, or FAB/DA are classified as U-FBDs.4 

Some studies have shown that U-FBDs are among the most prevalent FBDs.5,6 U-FBDs are a group of disorders that are 
characterized by chronic or recurrent gastrointestinal symptoms such as abdominal pain, bloating, constipation, and 
diarrhea, without any identifiable organic or structural abnormalities. Smoking and alcohol consumption are associated 
with an increased risk of U-FBDs.5 In addition, multiple seafaring missions have been identified as a risk factor for 
developing functional gastrointestinal disorders, including IBS, due to the stressful and challenging work environment, as 
well as the dietary and lifestyle factors that are often associated with seafaring work.7

A meta-analysis revealed that FBD patients had greater levels of anxiety and sadness than healthy controls.8 

Inadequate sleep and/or circadian misalignment frequently contribute to the major mental and physical derangements 
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brought on by deteriorated metabolic, cardiovascular, skeletomuscular, and cognitive health.9,10 Environmental stressors 
like fear and anger have an impact on a person’s cognition and mood. They also alter gastrointestinal motility by 
controlling the production of the hormone corticotrophin through the autonomic nervous system.11,12 Mucosal microin-
flammation is one of the mechanisms that can cause numerous gastrointestinal symptoms, along with alterations in the 
gastrointestinal motility.13

Over the past few years, China has been expanding its international humanitarian medical services, including regular 
long-distance ocean voyages.14 Compared to previous short-term training near the coast, these voyages increase the work 
intensity, physical demands, and psychological stress on crew members, making them more susceptible to functional 
gastrointestinal disorders (FGIDs) such as unexplained functional bowel disorders (U-FBDs).15

U-FBDs are one of the most common illnesses among military personnel, but the psychological and sleep profiles of 
U-FBDs and FGIDs in military person in military maritime environments have rarely been reported. Therefore, this study 
aims to identify risk factors for U-FBDs among military personnel on long-distance voyages and develop intervention 
measures to reduce their symptoms during these journeys.

Information and Methods
Study Population
This cross-sectional study was performed with the approval by the institutional ethical committee of Second Medical 
Center of PLA General Hospital. Written informed consent was obtained from each participant for the study. All methods 
were carried out in accordance with relevant guidelines and regulations, and in compliance with the Declaration of 
Helsinki.

The 1018 cases of mission military person who performed the Harmony Mission on the Peace Ark hospital ship from 
June 2013 to January 2016 were included and completed the survey, with 631 cases of male and 387 cases of female; age 
18–43 years old and 1.5–18 years of military service.

Diagnosis and Intervention Methods
The Rome III questionnaire (consisting of 105 items in 19 categories) issued by the Rome Committee of the FGIDs was 
used to design the questionnaire, taking into account the general conditions of the respondents. The diagnostic criteria 
were strictly in accordance with the Rome III criteria of FGIDs, and the classification and diagnosis were based on the 
answers to the questionnaire filled in by the respondents. Based on the survey obtained from 923 subjects, we diagnosed 
243 U-FBDs patients and they were used as the study group. The inclusion criteria for U-FBDs were: recurrent or 
chronic gastrointestinal symptoms including diarrhea, constipation, bloating, and abdominal discomfort without any 
apparent organic or structural abnormalities. Irritable bowel syndrome (IBS), functional diarrhea, and functional 
constipation are some of these conditions. The control group (n=240) was healthy military person without U-FBDs 
and other diseases. The rest subject who did not meet the above criteria were excluded. All the studied subjects were free 
from metabolic diseases and organic lesions of the digestive tract. The rest subject (n=440) who did not met the above 
criteria were excluded.

Evaluation Method of Psychological Factors
The SCL-90 scale, which has 90 items and is divided into 10 factors—somatization, obsession, interpersonal relationship, 
depression, anxiety, hostility, terror, paranoia, psychoticism, and others—was used to measure psychological factors. 
Each item was scored on a scale from none to very heavy on a 1–5 scale.

Data Entry
Uniform explanation and instruction by two gastroenterologists specializing in functional gastroenterology when ques-
tionnaires are distributed.16 The questionnaires are collected and checked blindly by trained personnel, and unqualified 
questionnaires are eliminated according to quality control. The data were proofread and entered by two people blindly 
while consistency testing and error correction were performed.
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Statistical Analysis
Data analysis was processed using SPSS18.0 statistical software. The scores of each factor of the PSQI scale were non- 
normally distributed measurement data, expressed as the median (interquartile range) [M (P25, P75)], and the non- 
parametric Mann–Whitney U-test was used between groups; The measurement data that meet the normal distribution 
were expressed as mean±standard deviation (x� s) and rates, and the χ2 test was used for comparisons between 
independent sample groups; The paired χ2 test (McNemar’s test) was used for comparisons of the prevalence of FBDs 
before and after intervention. Logistic regression analysis was used to analyze related factors. P<0.05 was considered 
statistically significant.

Results
Onset of FBDs, Including U-FBD, and Interventions for Task Military Person in Military 
Maritime Environments
The epidemiological survey was conducted by applying FGIDs Rome III questionnaire to 1018 mission military person 
before the voyage, and 923 valid questionnaires were returned. The results showed that out of 923 subjects, there were 
450 cases of FGIDs with a total prevalence of 48.75% (450/923); 353 cases of FBDs with a prevalence of 38.24% (353/ 
923); 53 cases of IBS (5.74%, 53/923); 45 cases of FAB (4.87%, 45/923); 10 cases of FC (1.08%, 10/923); 2 cases of 
FDR (0.22%, 2/923); 243 cases of U-FBD (26.33%, 243/923); 5 cases of IBS+FC (0.54%, 5/923); 2 cases of FAB+FDR 
(0.22%, 2/923); FAB+FDR 2 cases (0.22%, 2/923); FAB+FC 3 cases (0.33%, 3/923). Various functional gastrointestinal 
disorders have some overlaps among the whole population. There were 240 (26%, 240/923) cases without functional 
gastrointestinal disease and other diseases, who were chosen as control group. Through systematic health education and 
appropriate adjuvant medication, the symptoms of FBDs were significantly relieved by the reexamination in March, and 
the remission rate of the original patients’ symptoms disappeared reached 59.21%. A total of 209 cases with FBDs had 
fewer episodes and their symptoms disappeared or remitted after intervention, including 33 cases of IBS, 25 cases of 
FAB (55.00%), 4 cases of FC (40%), 1 case of FDR (50%), and 146 cases of U-FBD (60.08%). There was a significant 
difference in the incidence of each FBDs before and after the voyage (P < 0.05), as shown in Table 1.

Comparison of Clinical Characteristics of Military Personnel with U-FBDs Performing 
Seafaring Duties and Healthy Controls
The U-FBDs group consisted of 243 military personnel diagnosed with U-FBDs, with a mean age of 26.3 ± 3.1 years and 
military service of 3.7 ± 3.3 years. The control group included 240 military personnel without FGIDs and other diseases, 
with a mean age of 27.3 ± 3.5 years and military service of 3.6 ± 2.8 years. There were no significant differences in age, 
military service, and marital status between the two groups (P > 0.05). In the U-FBDs group, 63 individuals (25.92%) 

Table 1 The Prevalence of Functional Enteropathy Before and After 
the Voyage of Military Person of the Long Voyage

FBDs Morbidity P value

Before the 
Voyage

Post- 
Intervention

IBS 53 (5.74%) 20 (2.17%) 0.016
FAB 45 (4.87%) 20 (2.17%) 0.027

FC 10 (1.08%) 6 (0.65%) 0.032

FDR 2 (0.22%) 1 (0.11%) 0.041
U-FBD 243 (26.33%) 97 (10.51%) 0.013

IBS+FC 5 (0.54%) 3 (0.33%) 0.039

FAB+FDr 2 (0.22%) 1 (0.11%) 0.029
FAB+FC 3 (0.33%) 1 (0.11%) 0.031
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reported smoking, and 125 individuals (51.4%) reported alcohol consumption, while in the control group, 35 individuals 
(14.4%) reported smoking and 82 individuals (34.16%) reported alcohol consumption, with significant differences 
between the two groups (P < 0.05). The U-FBDs group had a higher number of ocean-going missions (4.15 ± 2.51) 
compared to the control group (2.27 ± 1.34), with a significant difference between the two groups (P < 0.01).

Comparison of Sleep Status Between U-FBDs and Healthy Controls
Compared to the control group, the U-FBDs group had significantly poorer sleep quality, sleep efficiency, longer sleep 
latency, and more sleep disturbances (P < 0.01). The daytime dysfunction score and total PSQI score were also 
significantly higher in the U-FBDs group than in the control group (P < 0.05) (Table 2).

Comparison of SCL-90 Scores Between Military Personnel with U-FBDs and Healthy 
Controls
The SCL-90 scale scores for the U-FBDs group were significantly higher than those for the control group, with statistical 
differences observed in all 10 factors and the total score (P < 0.01) (Table 3). The U-FBDs group reported the highest 
rate of somatic symptoms (P < 0.01), as well as higher levels of obsessive-compulsive, interpersonal, and anxiety 
symptoms (all P < 0.01).

Discussions
Our study revealed that U-FBDs had a significantly higher prevalence of 26.33% in military personnel deployed in 
a long-distance environment compared to other FBDs. This finding is consistent with previous studies, including one 
conducted by Yao Xin, which reported a 25.74% prevalence of U-FBDs among military personnel serving in the central 

Table 2 Comparison of Sleep Status Between Non-Specific Functional Enteropathy and 
Healthy Controls

Sleep-Related Factors U-FBDs (n=243) Healthy Control (n=240) P value

Sleep disturbance 2 (1.1) 1 (0.1) 0.003

Sleep efficiency 1 (1.2) 1 (0.1) 0.007

Sleep latency 1 (0.2) 1 (0.1) 0.006
Sleep quality 1 (1.1) 1 (0.1) 0.003

Sleep time 1 (1.2) 1 (0.2) 0.070

Hypnotics 0 (0.0) 0 (0.0) 0.350
Daytime function disorder 2 (1.1) 1 (0.1) 0.031

PSQI total Score 8 (5.9) 6 (3.7) 0.025

Table 3 Comparison of SCL-90 Scores Between U-FBDs and Control Group

U-FBDs (n=243) Control (n=240) P value

Somatization 1.72 ±0.16 1.21 ±0.16 0.005
Compulsive symptoms 1.59 ±0.12 1.16±0.12 0.003

Interpersonal sensitivity 1.41±0.15 1.11±0.15 0.003

Depression 1.28±0.14 1.05±0.13 0.023
Anxiety 1.57±0.12 1.02 ±0.27 0.002

Psychogenic 1.23± 0.18 1.03 ±0.26 0.036

Hostile 1.32± 0.20 1.01± 0.30 0.027
Paranoia 1.15±0.26 1.03±0.17 0.037

Fear 1.20 ±0.26 1.03 ±0.24 0.035

Sleeping and eating status 1.24± 0.38 1.12 ±0.25 0.041
SCL-90 total score 148.36±36.34 101.21±20.14 0.005
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war zone.17 Additionally, a multicenter study in Japan found that U-FBDs accounted for 15.9% of functional bowel 
diseases.18 While U-FBD diagnosis is relatively stable, it remains poorly understood and requires further investigation 
into its pathogenesis.

Our study also found that military personnel with U-FBDs experienced sleep abnormalities, with 32.4% experiencing 
suspected insomnia and 33.8% experiencing sleep disorders. Military personnel with U-FBDs had significantly poorer 
sleep quality, longer sleep times, more sleep disturbances, higher daytime dysfunction scores, and higher total PSQI 
scores than the control group, which is consistent with the results by Ballou et al.19 Chronic sleep deprivation can have 
a negative effect on how well the body works and how well people perform at work because sleep is so important for 
both physical and psychological health. Thus, it is crucial to improve psychological health and alleviate fatigue to 
enhance sleep quality in military personnel with U-FBDs.

The study revealed that mental health level (SCL-90 total score) had the greatest impact on sleep quality. Pilots who 
experienced anxiety, nervousness, irritability, and depression had significantly poorer sleep quality, and those with poor 
sleep quality had significantly poorer responsiveness and short-term memory.20 The prevalence of anxiety/depression at 
the end of long voyages was 28.42%, which suggests that long voyages can lead to significantly high prevalence of 
anxiety/depression. A recent report finds that U-FBDs had high scores on measures of depression, anxiety, and sleep 
disturbances.19 This study found that the 10-factor SCL-90 scores and total scores of the U-FBDs group were 
significantly higher than those of the control group, which indicates that U-FBDs are closely related to mental and 
psychological factors such as anxiety, depression, interpersonal sensitivity, and somatization. Compared to other FBDs, 
patients with U-FBDs reported the highest rate of somatic symptoms, and they also had higher levels of obsessive- 
compulsive, interpersonal, and anxiety symptoms.

A patho-mechanism through the gut-brain axis is implied by the accumulating evidence of altered gut microbiota in 
autism spectrum disorder (ASD), notwithstanding the inconsistent microbiome profiles reported across investigations. 
One of the information gaps in the existing ASD microbiota studies is the lack of a detailed analysis of the involvement 
of FGID in the relationship between ASD and altered gut microbiome.21 The typically developing(TD) groups were split 
apart from the ASD FGID+ and ASD FGID microbiota. ASD FGID+ differed from ASD FGID in terms of quality and 
also had the highest Firmicutes: Bacteroidetes ratio, which was associated with higher levels of anxiety and overall 
psychopathology. Concomitant FGID appeared to have no connection to ASD’s altered gut microbiome.21 The patho- 
mechanism and effect of psychological factors on U-FBDs still need further explorations.

In recent years, the Internet of Things technology (IoT) has developed rapidly and is widely used in the medical field. 
The IoT is based on the combination of wireless sensors, computer technology and network facilities. Some scholars 
have proposed that IoT devices can replace gastrointestinal endoscopy, and the application of intelligent ingestible 
sensors (pills) is activated by being swallowed, “moves” in the body through the colon, and sends Gastric and colonic 
data to computers and smartphones.22 For patients who are not suitable for gastrointestinal endoscopy, we can transmit 
patient data (including symptoms, stool characteristics, sleep, diet, treatment, etc.) to doctors, and doctors can provide 
accurate evaluations and treatments vie IoT.22

During the long voyage, the health prevention and treatments for U-FBDs mainly include lifestyle adjustments, 
dietary advice, stress-relieving psychotherapy, dietary supplement guidance, drugs and acupuncture treatment. Although 
no patients with severe constipation were found in the population we studied, patients with slow transit constipation who 
were ineffective to nonsurgical treatment and who had significant abnormalities on specific examination for constipation 
may also be considered for surgery if they meet the indications for surgery.23

These findings should have significant clinical implications for improving the effectiveness of ocean rescue capabil-
ities, reducing non-war attrition, enhancing the ability of long-distance voyagers to perform their tasks, and increasing 
security and safety during actual disaster and humanitarian medical relief operations. However, the study’s main flaws 
include its small sample size and the fact that it was carried out in a single military unit, which may limit the findings’ 
applicability to other military units or civilian populations. Additionally, the study relied on self-report measures for the 
diagnosis of U-FBDs, which may be subject to recall bias and may not accurately reflect the actual prevalence of the 
disorder. The cross-sectional design of the study also makes it difficult to establish causal relationships between U-FBDs 
and the factors examined, and longitudinal studies may be needed to confirm the findings. Finally, the study did not 
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investigate the impact of U-FBDs on work performance or other aspects of daily life, which may be important to consider 
in future research.

Conclusion
Our study indicates that U-FBDs are highly prevalent among military personnel serving in long-distance environments. 
Additionally, our findings demonstrate that U-FBDs are closely associated with psychiatric, psychological, and sleep 
factors, as evidenced by significantly higher SCL-90 and PSQI scores in U-FBD patients. Furthermore, patients with 
U-FBDs are more likely to experience somatic symptoms and have poor interpersonal relationships and anxiety. Thus, 
further research on the pathogenesis of U-FBDs is necessary to inform effective clinical prevention and treatment 
strategies for this condition.
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