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Abstract
[bookmark: OLE_LINK1904][bookmark: OLE_LINK1905]AIM: To investigate the prevalence of psychiatric illness in association with functional gastrointestinal disorders using defecating proctography (DP) and validated questionnaires.

[bookmark: OLE_LINK1940][bookmark: OLE_LINK1941][bookmark: OLE_LINK1950][bookmark: OLE_LINK1951][bookmark: OLE_LINK2][bookmark: OLE_LINK3][bookmark: OLE_LINK1946][bookmark: OLE_LINK1947][bookmark: OLE_LINK1903][bookmark: OLE_LINK1906]METHODS: We prospectively evaluated 45 subjects referred for DP using hospital anxiety and depression scale (HADS), state trait anxiety inventory (STAI), patient health questionnaire 15-item somatic symptom severity scale (PHQ-15), validated questionnaires for sexual or physical abuse; post-traumatic stress disorder questionnaire (PTSD) and ROME-III questionnaires for gastrointestinal complaints. DP results were considered negative if levator ani function was normal, rectoceles (if any) were < 4 cm and there was no evidence of intussusception, rectal prolapse, or other anatomic abnormality demonstrated. Subjects were subsequently divided into those with structural defects seen on DP (DP positive group) and those with a normal defecography study (DP negative group). 

RESULTS: Forty five subjects were included in the study of which 20 subjects were classified as DP negative (44.4%). There was a striking prevalence of a history of sexual abuse in DP negative group compared to the DP positive group (n = 9, 5 respectively; P = 0.036). Further, subjects in the DP negative group scored significantly higher on the HADS anxiety (6.6 ± 1 vs 4.72 ± 0.4, P = 0.04) and depression scales (5.72 ± 1.00 vs 3.25 ± 0.46, P = 0.01). This correlated well with significantly higher scores on the STAI state anxiety scale (42.75 ± 3.16 vs 35.6 ± 2.00, P = 0.027), PHQ-15 questionnaire (13.15 ± 0.82 vs 10.76 ± 0.97, P = 0.038) and prevalence of PTSD (20% vs 4%, P = 0.045) among DP negative subjects. There was no difference between the groups in terms of STAI trait anxiety. 

CONCLUSION: The findings of this prospective study demonstrate a significantly high degree of psychiatric ailments in patients with negative findings on DP who should be appropriately screened for a history of sexual abuse and symptoms of psychosocial distress. 

[bookmark: OLE_LINK98][bookmark: OLE_LINK156][bookmark: OLE_LINK196][bookmark: OLE_LINK217][bookmark: OLE_LINK242][bookmark: OLE_LINK247][bookmark: OLE_LINK311][bookmark: OLE_LINK312][bookmark: OLE_LINK325][bookmark: OLE_LINK330][bookmark: OLE_LINK513][bookmark: OLE_LINK514][bookmark: OLE_LINK464][bookmark: OLE_LINK465][bookmark: OLE_LINK466][bookmark: OLE_LINK470][bookmark: OLE_LINK471][bookmark: OLE_LINK472][bookmark: OLE_LINK474][bookmark: OLE_LINK512][bookmark: OLE_LINK800][bookmark: OLE_LINK982][bookmark: OLE_LINK1027][bookmark: OLE_LINK504][bookmark: OLE_LINK546][bookmark: OLE_LINK547][bookmark: OLE_LINK575][bookmark: OLE_LINK640][bookmark: OLE_LINK672][bookmark: OLE_LINK714][bookmark: OLE_LINK651][bookmark: OLE_LINK652][bookmark: OLE_LINK744][bookmark: OLE_LINK758][bookmark: OLE_LINK787][bookmark: OLE_LINK807][bookmark: OLE_LINK820][bookmark: OLE_LINK862][bookmark: OLE_LINK879][bookmark: OLE_LINK906][bookmark: OLE_LINK928][bookmark: OLE_LINK960][bookmark: OLE_LINK861][bookmark: OLE_LINK983][bookmark: OLE_LINK1334][bookmark: OLE_LINK1029][bookmark: OLE_LINK1060][bookmark: OLE_LINK1061][bookmark: OLE_LINK1348][bookmark: OLE_LINK1086][bookmark: OLE_LINK1100][bookmark: OLE_LINK1125][bookmark: OLE_LINK1163][bookmark: OLE_LINK1193][bookmark: OLE_LINK1219][bookmark: OLE_LINK1247][bookmark: OLE_LINK1284][bookmark: OLE_LINK1313][bookmark: OLE_LINK1361][bookmark: OLE_LINK1384][bookmark: OLE_LINK1403][bookmark: OLE_LINK1437][bookmark: OLE_LINK1454][bookmark: OLE_LINK1480][bookmark: OLE_LINK1504][bookmark: OLE_LINK1516][bookmark: OLE_LINK135][bookmark: OLE_LINK216][bookmark: OLE_LINK259][bookmark: OLE_LINK1186][bookmark: OLE_LINK1265][bookmark: OLE_LINK1373][bookmark: OLE_LINK1478][bookmark: OLE_LINK1644][bookmark: OLE_LINK1884][bookmark: OLE_LINK1885][bookmark: OLE_LINK1538][bookmark: OLE_LINK1539][bookmark: OLE_LINK1543][bookmark: OLE_LINK1549][bookmark: OLE_LINK1778][bookmark: OLE_LINK1756][bookmark: OLE_LINK1776][bookmark: OLE_LINK1777][bookmark: OLE_LINK1868][bookmark: OLE_LINK1744][bookmark: OLE_LINK1817][bookmark: OLE_LINK1835][bookmark: OLE_LINK1866][bookmark: OLE_LINK1882][bookmark: OLE_LINK1901][bookmark: OLE_LINK1902][bookmark: OLE_LINK2013][bookmark: OLE_LINK1894]© 2013 Baishideng. All rights reserved.  

[bookmark: OLE_LINK1899][bookmark: OLE_LINK1900]Key words: Functional gastrointestinal disorders; Sexual abuse; Defecating proctography; Post-traumatic stress disorder questionnaire
[bookmark: OLE_LINK1196][bookmark: OLE_LINK1154][bookmark: OLE_LINK1155][bookmark: OLE_LINK1322][bookmark: OLE_LINK1044][bookmark: OLE_LINK1224][bookmark: OLE_LINK1225][bookmark: OLE_LINK1634][bookmark: OLE_LINK1635][bookmark: OLE_LINK576][bookmark: OLE_LINK579][bookmark: OLE_LINK580][bookmark: OLE_LINK521][bookmark: OLE_LINK1043][bookmark: OLE_LINK1886][bookmark: OLE_LINK1887][bookmark: OLE_LINK1888][bookmark: OLE_LINK1889][bookmark: OLE_LINK581][bookmark: OLE_LINK582][bookmark: OLE_LINK994][bookmark: OLE_LINK995][bookmark: OLE_LINK1074][bookmark: OLE_LINK1140][bookmark: OLE_LINK1127][bookmark: OLE_LINK1266][bookmark: OLE_LINK1540][bookmark: OLE_LINK1541][bookmark: OLE_LINK1551][bookmark: OLE_LINK1587][bookmark: OLE_LINK1601][bookmark: OLE_LINK389][bookmark: OLE_LINK391][bookmark: OLE_LINK432][bookmark: OLE_LINK1087][bookmark: OLE_LINK1418][bookmark: OLE_LINK1267][bookmark: OLE_LINK335][bookmark: OLE_LINK336][bookmark: OLE_LINK1297][bookmark: OLE_LINK1298][bookmark: OLE_LINK1689][bookmark: OLE_LINK404][bookmark: OLE_LINK405][bookmark: OLE_LINK406][bookmark: OLE_LINK407][bookmark: OLE_LINK629][bookmark: OLE_LINK630][bookmark: OLE_LINK401][bookmark: OLE_LINK402][bookmark: OLE_LINK99][bookmark: OLE_LINK100][bookmark: OLE_LINK271][bookmark: OLE_LINK272][bookmark: OLE_LINK300][bookmark: OLE_LINK302][bookmark: OLE_LINK449][bookmark: OLE_LINK450][bookmark: OLE_LINK456][bookmark: OLE_LINK705][bookmark: OLE_LINK522][bookmark: OLE_LINK621][bookmark: OLE_LINK1242][bookmark: OLE_LINK1102][bookmark: OLE_LINK1103][bookmark: OLE_LINK1546]
Core tip: In this study, we used validated questionnaires in consort with defecating proctography and demonstrated that subjects undergoing defecating proctography who met ROME III criteria for functional constipation have a high prevalence of psychiatric disorders and a significant history of sexual abuse. We also found an association between post-traumatic stress disorder questionnaire, anxiety, history of sexual abuse and functional constipation. Taken together, these findings suggest that a very detailed history about psychiatric co-morbidities and traumatic experiences must be taken in selected patients complaining of constipation.
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INTRODUCTION
[bookmark: OLE_LINK1907][bookmark: OLE_LINK1908]Patients with chronic gastrointestinal symptoms such as abdominal pain and constipation often display features suggestive of concomitant emotional disturbance[1]. Conversely, patients with a history of sexual or physical abuse have a high prevalence of gastrointestinal and genitourinary complaints[2].
There is evidence suggesting that patients with history of abuse and functional gastrointestinal disorders have a higher incidence of surgeries, lower quality of life and greater disability[3]. Given the lack of a surgically correctable etiology, surgical intervention may be inappropriate in these patients. In this context, we decided to evaluate patients with constipation, studying both anatomic and psychosocial variables using a variety of instruments. 
We sought to assess the prevalence of abuse and psychiatric diagnoses in patients referred for defecating proctography (DP). Specifically, we sought to ascertain the prevalence of sexual abuse, physical abuse, anxiety, depression, somatization and post-traumatic stress disorder (PTSD) in subjects meeting criteria for functional constipation and without radiographic evidence of structural explanation for symptoms. We hypothesized that patients with no anatomic disorder of the pelvic floor evidenced by radiological parameters are likely to have a history of abuse and/or psychiatric diagnosis. 
The purpose of the study was to use DP and a variety of validated questionnaires to assess the prevalence of psychiatric ailments in subjects with chronic constipation. 

[bookmark: OLE_LINK113][bookmark: OLE_LINK126][bookmark: OLE_LINK133][bookmark: OLE_LINK170][bookmark: OLE_LINK315][bookmark: OLE_LINK812][bookmark: OLE_LINK675][bookmark: OLE_LINK717][bookmark: OLE_LINK821][bookmark: OLE_LINK932][bookmark: OLE_LINK776][bookmark: OLE_LINK998][bookmark: OLE_LINK1230][bookmark: OLE_LINK1248][bookmark: OLE_LINK1019][bookmark: OLE_LINK1552][bookmark: OLE_LINK1614][bookmark: OLE_LINK1671]MATERIALS AND METHODS
Study design and setting
This prospective cohort study was undertaken at the Washington Hospital Center, a 926 bed tertiary care hospital in Washington DC. All subjects undergoing DP for the evaluation of lower gastrointestinal complaints were prospectively enrolled over 18 mo starting October 2010. Patients with obvious anatomical anomalies such as rectal prolapse, solitary rectal ulcers, fissures and fistulae were excluded.
At the time of enrollment, demographic information was recorded and each subject was assigned a unique identifying number. All other subject identifiers were removed. The study was approved by the institutional review board of Washington Hospital Center and all subjects gave written informed consent. 
Immediately prior to undergoing the DP, all subjects were asked to complete a set of self-administered questionnaires.

Questionnaires
All subjects answered a total of 7 self-administered validated questionnaires that assessed a history of sexual or physical abuse, generalized anxiety disorder (state and trait anxiety), PTSD, depression and somatoform disorders. Gastrointestinal symptoms were assessed using the ROME III criteria questionnaires that included the constipation module and irritable bowel syndrome module. All questionnaires were self-administered and met appropriate reliability and validity criteria. Further, each questionnaire was easily readable and understandable.  

State-trait anxiety inventory (STAI): The STAI is a self-administered test for evaluation of state and trait anxiety and has been used extensively in research and clinical practice. It has been translated into 30 languages and has since been extensively used and validated in the research literature[4]. For the purpose of our study the revised version of the test; ‘‘Form-Y’’ was used[5]. The STAI-Y is a self-administered test and takes 6–15 min to complete, depending on the subject’s level of education. The S-anxiety scale (STAI Form Y-1) consists of 20 statements that evaluate how the respondent feels ‘‘right now, at this moment’’ using a 4 point Likert scale. The T-anxiety scale (STAI Form Y-2) consists of 20 statements that evaluate how individuals ‘‘generally feel’’. A score of over 40 on the STAI Form Y-1 and STAI Form Y-2 was considered diagnostic of state of anxiety and trait anxiety respectively.

Screening questionnaire for sexual and physical abuse history: This is a self-report questionnaire developed by Drossman et al[6] and has been validated against a detailed psychological interview[7]. The questionnaire has two sections to identify sexual abuse and physical abuse as a child or adult respectively. For the purpose of our study, no distinction was made between abuse as an adult or child. 
Hospital anxiety and depression scale (HADS): The HADS is a self-administered questionnaire to assess generalized anxiety or depression[8] and takes approximately 2-5 minutes to complete. It has been extensively validated in patients with gastrointestinal disorders[9] in the in-patient[5] as well as the out-patient setting[10]. Each item is answered by the patient on a four point scale (0-3) with possible scores ranging from 0-21 for anxiety and 0-21 for depression. Any score above 11 is indicative of abnormal levels of anxiety or depression, thus a positive screen for the appropriate disorder. 

Screening for somatoform disorders: We used the patient health questionnaire (PHQ-15) to screen for somatoform disorders in our subjects. The PHQ-15 is a 15 item scale addressing somatic symptoms during a 2 week period on a scale of 0-2 with a maximum score of 30[11] and has been validated among patients with gastrointestinal complaints[12]. We compared the scores of the subjects based on the findings of the DP.

[bookmark: OLE_LINK1923][bookmark: OLE_LINK1924]PTSD: We used the 4 item screen for PTSD in primary care developed by Prins et al[13]. This validated screening questionnaire[14] uses a binary yes/no response to a specific experience and a score of 3 or greater on the scale was defined as a positive case of PTSD. 

[bookmark: OLE_LINK1920][bookmark: OLE_LINK1921][bookmark: OLE_LINK1922]ROME III constipation module and ROME III irritable bowel syndrome module: The ROME III criteria were used to screen for irritable bowel syndrome (IBS) and constipation[15]. The ROME III criteria are a system used to classify functional gastrointestinal disorders and we used validated self-administered questionnaires that are freely available for download[16]. The ROME III criteria were used to rule out constipation predominant IBS as a cause of the patients symptoms and also to diagnose patients with true functional constipation.
Notably, all the questionnaires inquired about information which may have been potentially distressing to the subjects. Hence, one of the authors (KWO) who is a board-certified psychiatrist was available to the subjects in case emotional and mental distress was caused or detected by the protocol related questions. After completing the questionnaires, subjects underwent DP.

Single contrast DP
Defecating proctography was used to evaluate for anatomical defects that could explain the gastrointestinal symptoms in the subjects. Briefly, the study involved rectal administration of a radio-opaque semi-solid paste with the consistency of soft stool. The subject was then seated on a commode and made to excrete the material in a manner similar to defecation [17]. The radiological images taken during the evacuation process were interpreted by a radiologist who specialized in DP. The radiologist was blinded to the results of the psychosocial evaluation and did not interact with the subjects. 
DP has been used extensively in patients with defecatory dysfunction, pelvic prolapse or puborectalis dysfunction [18-20] to visualize anatomic defects like internal or complete rectal prolapse, enterocele or rectocele. The quantification of the rectal evacuation is especially helpful in patients with pelvic floor dysfunction or dyssynergia and is recommended as a physiological means of assessing rectal dysfunction[21]. DP was considered ‘negative’ for anatomical abnormalities if levator ani function was normal, rectoceles (if any) were < 4 cm[22] and there was no evidence of intussusception, rectal prolapse, or other anatomic abnormality demonstrated. Subjects were subsequently divided into those with structural defects seen on DP (DP positive group) and those with a normal defecography study (DP negative group). Responses to the questions were subsequently compared between the DP positive and the DP negative group.

Statistical analysis
Unpaired Student’s t-test was used for analyzing demographic differences in demographic variables with continuous distribution while χ2 test was used for analyzing categorical variables using GraphPad Prism software (v 5.0a, GraphPad Prism Inc., San Diego, CA). A P-value of < 0.05 was considered significant. All data are presented as mean ± SE.

RESULTS
A total of 45 patients were included in the study and completed the psychosocial evaluation prior to undergoing the DP. Thirty seven (82%) of the total subjects were females (Table 1). Forty four subjects (97.7%) were referred for DP for evaluation of constipation. One subject was referred for possible anismus (pelvic floor dyssynergia). 
In 20 (44.4%) of the 45 subjects, the DP did not show any anatomical anomaly and these subjects were classified as DP negative (i.e., negative for anatomical abnormalities on DP). The remaining 25 patients were classified as DP positive (i.e., DP demonstrated anatomical abnormalities that could contribute to symptoms).

Anxiety and depression
Subjects in the DP negative group had strikingly high scores on the HADS anxiety and depression questionnaires (P = 0.04 and P = 0.01) compared to subjects in the DP positive group (Figure 1A, B). This correlated well with the significantly higher score on the STAI state anxiety questionnaire among subjects in the DP negative (P = 0.027) compared to the DP positive group (Figure 1C). Further, subjects in the DP negative group reported significantly worse PHQ-15 scores compared to the DP positive group (P = 0.038, Figure 1D).

Sexual abuse and PTSD
Notably, we found that a fair proportion of the subjects reported a history of sexual abuse. Nine of the 20 (45%) subjects in the DP negative group and 5 of the 25 (20%) subjects in the DP positive group reported a history of sexual abuse (P = 0.036, Figure 2A). This correlated well with a higher prevalence of PTSD among subjects in DP negative group (4 of 20 subjects, 20%) than the DP positive group (1 of 25 subjects, 4%; P = 0.04, Figure 2B). 

Trait anxiety and physical abuse
There was no significant difference among the DP positive and DP negative groups in terms of STAI trait anxiety and prevalence of physical abuse. Further, there was no significant difference in the 2 groups in terms of prevalence of IBS or constipation assessed using the ROME III questionnaires. Of note, all subjects included in the study had complaints of constipation and the results of the prevalence confirm the presenting complaints.

DISCUSSION
In this study, we demonstrated that subjects undergoing DP who met ROME III criteria for functional constipation have a high prevalence of psychiatric disorders. Greater levels of state anxiety as well depression were found in the above mentioned population. We also found an association between PTSD, history of sexual abuse and functional constipation. Taken together, these findings suggest that a very detailed history about psychiatric co-morbidities and traumatic experiences must be taken in selected patients complaining of constipation.
We included subjects who were referred for DP as part of further work-up of constipation that was refractory to conservative management. It is pertinent to note that a majority of the referrals were from colo-rectal surgeons for pre-operative assessment. As the results of the study show, 44% of the patients (DP negative) did not have any surgically correctable cause and hence would not be appropriate candidates for surgical interventions. 
[bookmark: OLE_LINK1913]Sexual abuse is very common among patients with functional disorders of the lower gastrointestinal tract[1] with one study showing prevalence of 40%. Further, abused patients were found to have constipation as the most common gastrointestinal complaint[23]. In our study, 14 subjects had a history of sexual abuse of which a majority had constipation without any anatomical explanation. The difference in the prevalence of sexual abuse between the 2 groups was statistically significant. Notably, patients in the DP negative group had a significantly higher prevalence of PTSD, a condition closely associated with sexual abuse. Since a history of sexual abuse is a strong predictor of multiple surgeries and poor surgical outcomes for slow-transit constipation[24], a careful history is essential in this patient population.
There is a strong association between psychological dysfunction and gastro-intestinal disorders for which various therapeutic paradigms have been found to be effective. Cognitive behavior therapy, psychodynamic psychotherapy and pharmacological agents including anti-depressants been shown to be efficacious in managing the gastrointestinal symptoms in selected patients[1]. However, there needs to be a greater emphasis on the detection of psychological disturbance and eliciting a detailed history in these patients.
A novel aspect of our study was the use of DP for the evaluation of constipation and classifying subjects with organic (DP positive) vs functional (DP negative) gastrointestinal disorders. DP has been used extensively for evaluation of patients with evacuatory dysfunction[25] and is often considered the gold standard for imaging in patients with defecation disorders, most notably rectocele, enterocele, anismus and perineal descent[26]. Patients in the DP negative group would likely not benefit from surgical interventions given the functional nature of the symptoms detected by DP. 
The findings of this prospective study demonstrate a significantly high degree of anxiety, depression, somatization, PTSD and sexual abuse in subjects with negative findings on DP. Our study confirms that psychological ailments can impact the lower gastrointestinal tract and is especially associated with constipation. We recommend that patients with refractory constipation and features suggestive of psychological ailment/abuse[3] should be appropriately screened for the aforementioned disorders.

COMMENTS
[bookmark: OLE_LINK614][bookmark: OLE_LINK615][bookmark: OLE_LINK843][bookmark: OLE_LINK844]Background
Functional constipation is a common gastrointestinal ailment and is often associated with emotional disturbance. Defecating proctography (DP) is a radiological tool to visualize anatomical causes leading to gastrointestinal symptoms. This study assessed the prevalence of psychiatric ailments in patients with gastrointestinal symptoms who had been referred for defecating proctography.

Research frontiers
[bookmark: OLE_LINK1914][bookmark: OLE_LINK1915]This study uses a novel approach of combining a radiological tool (DP) and multiple validated psychiatric instruments to assess the prevalence of psychiatric ailments causing gastrointestinal manifestations.

Innovations and breakthroughs
The study demonstrates that a significant proportion of subjects undergoing DP and met ROME III criteria for functional constipation have psychiatric ailments. Further, there is an association between functional constipation and a history of sexual abuse.

Applications 
It is suggested that a very detailed history about psychiatric co-morbidities and traumatic experiences must be taken in selected patients complaining of constipation. Further large scale studies are warranted to explore these associations.

Terminology
Defecating proctography is a radiological study that requires a subject to excrete a rectally administered contrast to visualize anatomical defects pertinent to rectal evacuation.

Peer review
The authors demonstrated a prospective study evaluating emotional disturbance in subjects undergoing defecating proctography. In my opinion, such a prospective study will give us more important information in this field. 
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[bookmark: OLE_LINK1934][bookmark: OLE_LINK1937][bookmark: OLE_LINK1938][bookmark: OLE_LINK1939]Figure 1 Subjects with no anatomical abnormalities seen on defecating proctography. Defecating proctography (DP negative; black column) have a significantly greater degree of psychiatric disorders as compared to the subjects with anatomical abnormalities on defecating proctography (DP positive; white column). A: Comparison of hospital anxiety and depression scale (HADS) anxiety; B: HADS depression; C: State trait anxiety inventory (STAI) state anxiety; D: Patient health questionnaire 15-item somatic symptom severity scale (PHQ-15) scores among DP positive and DP negative subjects using unpaired t-test is shown. All data are shown as mean ± SE.
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[bookmark: OLE_LINK1954][bookmark: OLE_LINK1955][bookmark: OLE_LINK1956][bookmark: OLE_LINK1957]Figure 2 Subjects with no anatomical abnormalities seen on defecating proctography have a significantly greater prevalence of sexual abuse (A) and post-traumatic stress disorder (B) as compared to the subjects with anatomical abnormalities on defecating proctography. DP: Defecating proctography; Pos: Positive; Neg: Negative.






Table 1 Demographic profile and psycho-social factors of subjects
	
	DP positive group
(n = 25)
	DP negative group (n = 20)
	P value

	Demographics

	Males
	3
	5
	> 0.05

	Age (yr)
	61.8 ± 2.8
	58.1 ± 2.9
	> 0.05

	Assessment of psycho-social factors

	Sexual abuse
	5
	9
	0.036

	Physical abuse
	1
	2
	> 0.05

	Post traumatic stress disorder
	1
	4
	0.045

	STAI state anxiety
	35.6 ± 2.0
	42.75 ± 3.16
	0.027

	STAI trait anxiety
	35.08 ± 1.76
	38.06 ± 2.42
	> 0.05

	HADS Anxiety
	4.72 ± 0.4
	6.6 ± 1.0
	0.04

	HADS depression
	3.25 ± 0.46
	5.72 ± 1
	0.014

	PHQ 15
	10.76 ± 0.97
	13.15 ± 0.82
	0.038


All data are presented as mean ± SE. DP: Defecating proctography; HADS: Hospital anxiety and depression scale; STAI: State trait anxiety inventory; PHQ-15: Patient health questionnaire 15-item somatic symptom severity scale.
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