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Abstract:

Background:  The necessity of referral of adolescents with anorectal malformation (ARM) from pediatric units to adult care is unclear. The issue requires knowledge about the adolescents´ health. 

Objective: To examine the physical outcome, sexual health and quality of life (QoL) in adolescents with ARM.

Material and method:  At medical counseling twenty-four adolescents with ARM, 15-21 years of age, answered questionnaires about physical outcome according to the Krickenbeck follow-up and QoL according to SF 36 and gastrointestinal quality of life (Giqli). Matched control groups were used. Fifteen adolescents participated in deep interviews about sexual health and body imaging.

Results: Fecal soiling, constipation and gas incontinence were much higher for ARM patients compared with the controls (p<0.05). QoL regarding large bowel function was lower for both genders compared with the controls (p<0.05). Females scored lower in physically related QoL (p<0.05). Social and sexual adaption to the symptoms was obvious  in the deep interviews.

Conclusion: Adolescents with ARM have considerable intestinal symptoms, influencing QoL and requiring adaption in intimate situations. A referral to adult care seems to be important and continuous cooperation between the pediatric surgeon and adult care is suggested.
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Introduction: During the period of late adolescence at the age of 15-21 years [1] patients with anorectal malformation (ARM) usually have to leave the pediatric surgical units. There is a lack of reports on whether adolescents with ARM need special care and if a general transfer to adult care is necessary. 

Children born with ARM undergo reconstructive surgery of the anus with posterior sagittal anorectoplasty (PSARP) within their first days or months of life, depending on the subtype of ARM. A temporary stoma may be needed. During the 1980s, the PSARP was implemented worldwide[2]. This was followed by a better outcome for the patients with ARM [3] However, frequent treatment sessions at hospitals during childhood are needed because of constipation in 21%-67% and soiling in 10-73% 


[4-7] ADDIN EN.CITE . Early treatment has been shown to diminish the risk of developing pseudo-incontinence later [6]. 

The few long-term postoperative follow-ups after PSARP during adolescence and adulthood conclude that beyond childhood half of the PSARP-operated patients still experience symptoms such as incontinence and severe constipation 


[3,7-8] ADDIN EN.CITE  but the adolescents´symptomatology has not been described.

The quality of life (QoL), social life and psychological morbidity among children with ARM is reported to be affected by the degree of the symptoms


[9-10] ADDIN EN.CITE  and adults with ARM score low in symptom-specific QoL 


[11-12] ADDIN EN.CITE  However, the QoL among adolescents with ARM could be important to map separately. 

Sexual identity will form during adolescence. Patients with ARM have a history of both malformation and operations of the pelvic floor with remaining scars and often sustained fecal and urinary incontinence.  Effects on the psychological part of sexual health for adults with ARM have been indicated in the literature [13] and physical impairment is suggested to lower the sexual ability for adult women and men with ARM [14]. This could also be true for the adolescents.
When the adolescents with ARM grow up they may need to contact adult healthcare where ARM is a fairly uncommon diagnosis. Increased knowledge about the physical, psychological and sexual health of adolescents with ARM would probably help both the patients, physicians and psychologists in the transfer from pediatric to adult care. 

Aim: 

The aim of the study was to examine the physical, functional and psychological outcomes for adolescents with ARM operated on with PSARP. 

Material and methods

Patients: The study included all adolescents born with ARM and operated on as neonates with PSARP 1990-1995 at our Department of Pediatric Surgery which is a tertiary center covering an area with 1.8 million inhabitants. 

Forty-six patients were included. After exclusion of those who died, emigrated, had severe mental syndromes and malignancy, the study group consisted of 27 adolescents. These were invited to a medical examination and given the option to participate in the study.

Twelve females, median age 18.0 (15-21) years, and 12 males, median age 17.5(15-21) years, all with ARM, agreed to answer the questionnaires about their symptoms and QoL. The answers were gathered at the clinical counseling sessions (21) and over the telephone (3).  

Eight females and 7 males accepted to participate in interviews about their sexual health and body imaging (Figure 1). The reasons for not participating in the interviews were;  unable to communicate in the interviews because of autism (1 female and 1 male), subject too sensitive (2 females and 3 males), failed to turn up for the interview (1 female and 1 male). 
Controls:
1. Control group: An age and gender matched control group of 51 healthy adolescents, 26 girls aged 17.7 (15-21) years and 25 boys aged 17.5 (15-21) years, was recruited from two nearby primary schools, three different high schools and the university. The exclusion criterion for the controls was any operation of anus or rectum. 

2. Reference population: see method for SF 36

Methods

The patients were invited to a medical check-up at the Department of Pediatric surgery together with separate invitations to participate in the studies based on questionnaires and interviews, respectively.  All the patients were examined by the same investigator (P.S) and not by the operating surgeon. The interviews about sexuality were carried out by two sexologists. The females were interviewed by one sexologist and the males by the other. 

 The questionnaires were delivered to the controls with information about the aim of the study. The controls sealed their answers in envelopes themselves, thus ensuring anonymity. 

The following instruments were used;

1:1 Krickenbeck classification and postoperative scale: It is internationally recommended to use the Krickenbeck classification and postoperative scale for the symptoms in the follow up of ARM[15]. The Krickenbeck postoperative scale is descriptive and in order to compare the patients with the controls it was converted into the binary score with 0-7 points (7 points being worst) (Table 1).

1:2 Gas incontinence scale: During the medical check-up, the patients were asked whether they were troubled by gas incontinence. The answers were graded as for the Krickenbeck postoperative results: If they had gas incontinence (no=0, yes=1) and if so, how big a problem it was (no=0, small; 1-2 times/week =1, moderate; every day , no social problem=2, big; constantly, social problem=3) and how much it restricted their activities (never=0, sometimes; every month=1, often; every week=2, always; every day=3). The score for gas incontinence was 0-7 points.

1:3 Giqli: The Giqli (Gastro Intestinal Quality of Life Index) questionnaire was developed in 1995 and is a symptom oriented instrument for measuring QoL in gastrointestinal disorders [16] It consists of 36 questions scoring from 0 (worst) to 4(best) with a total maximum of 144. A score under 105 is usually measured in individuals with clearly symptomatic situations. Five dimensions of quality of life can be analysed: symptoms (19 items), associated physical disease (7 items), emotions (5 items), social integration (4 items), effects of treatment (1 item). The Giqli questionnaire is validated in the country where this study was conducted[17]  and is mainly used from 18 years and in adults, but can be used from 15 years. It has been used in QoL reports for colorectal diseases [18], Hirschsprung´s disease 


[19] ADDIN EN.CITE  and as a tool in the follow-up of adults treated for other malformations than ARM [20-21].

1:4 SF-36: The SF-36 (Short Form questionnaire) is a generic test measuring health related general QoL and has been validated in many different countries. The age and gender adjusted reference population (normative) for the population in the country of origin of the study was obtained from 315 healthy adolescents (137 females and 168 males) collected by the HRQL (health related quality of life)-group [22]. The SF-36 includes 8 domains of functioning: physical, role limitation because of physical functioning, bodily pain, general health, vitality, social functioning, emotional role and mental health. Scores are summed for each domain and then transformed into scores from 0 (worst) to 100 (best). Two higher order summary scores have been shown to well represent the subscales Physical Component Summary (PCS) and Mental Component Summary (MCS) [23]. SF-36 has been used for adolescents 


[24] ADDIN EN.CITE , adults born with Hirschsprung´s disease 


[19] ADDIN EN.CITE  and colorectal diseases[18] and ARM 


[25] ADDIN EN.CITE .

1:5 Interviews on sexual health and body imaging:
Semi-structured deep interviews were performed by two sexologists , participating in a Master´s program in Sexology. The interviews focused on the influence of ARM on body imaging and sexuality. Each interview, limited to 90 minutes, was recorded and then transcribed.

Statistical analysis

As there were relatively few patients and it could be foreseen that the data would be skewed, non-parametric statistics were used. These included the Mann-Whitney exact test, the Kruskal-Wallis with post hoc test and Spearman’s rank correlation test.

Correlation analysis was performed for the ARM-patients correlating the Krickenbeck symptom score (0-7) and Giqli and subgroups PSC and MCS in SF36, respectively.

A p-value <0.05 was considered significant.

Ethical considerations
This study was performed in according to the Declaration of Helsinki.

The adolescents were informed that the medical counseling would be based on their individual need for medical care planning for adulthood, apart from the studies. 

The protocol was designed to meet the legislative documentation required in the country of origin. The regional research ethics committee approved the study (registration number 2010/49). The data are presented in such a way that it is impossible to identify any single patient.  Approval for publishing was signed by both patients and controls.
Results:
Krickenbeck classification: 

The distribution of the different subtypes of ARM is shown in Table 1. The distribution of the ARM subtypes was similar for the group who answered the questionnaires and those who were interviewed.
Krickenbeck postoperative symptoms: 

Krickenbeck postoperative data are presented separately for the females (Figure 2a) and males (Figure 2b). The Krickenbeck score for the females was median 3.0 (0-6) and for the males 1.5 (0-7). Voluntary control of bowel movements was reported by 75% of the females and 33% of the males. Soiling was reported by 67% of both females and males, and constipation was experienced to any degree by 92% of the females and 67% of the males. The female controls reported no symptoms at all, and the male controls 12% (3/25) reported constipation; the rest were symptom-free.

The total number of symptoms was greater among the ARM-patients for both females and males (p<0.0001, Wilcoxon Mann-Whitney exact test), and for all the subgroups of ARM when compared separately with the controls (p<0.0001, Kruskal-Wallis with post hoc test). When comparing the total symptom score between perineal fistula versus the rest of the subtypes of ARM, no difference was found for the females (p=0.942) nor for the males (p=0.3190) (Kruskal-Wallis with post hoc test).

Gas incontinence:

Symptoms of flatulence were experienced by both patients and controls. Among the females 3/12 (25%) had a lot of gas incontinence that restricted their activities, and 6/12 (50%) reported no problems at all. For the females, no difference in gas incontinence was found compared with the controls (p=0.240, Wilcoxon Mann-Whitney exact test) or between the ARM subgroups (p=0.089, Kruskal-Wallis with post hoc test). However, a significantly higher gas incontinence with subsequent restrictions in daily life was reported by the male ARM-patients compared with the controls, and this was highest among those with recto-urethral fistula (p=0.005, Wilcoxon Mann-Whitney exact test). Ten males (83%) with ARM reported a lot of symptoms; 50% were unable to hold the flatus and were restricted in their activities. Those with no perineal fistulas scored higher than those with perineal fistulas (p=0.017, Kruskal-Wallis with post hoc test) 

Giqli

The females with ARM reported a general lower QoL in Giqli compared with the controls, but there was a wide spread of the results (Figure 3). The females with ARM also scored significantly lower than the controls in three of the Giqli subscales: “large bowel function”, “upper GI function” and “meteorism” (Table 2)

No differences in QoL were found between the subgroups of ARM (p> 0.05) but between those with perineal fistulas/controls (p=0.024) and those with vestibular fistulas/controls (p=0.019) (Kruskal-Wallis post hoc test). 

The males with ARM had no statistically significant differences in QoL according to Giqli, nor in comparison with the controls or between the ARM-subgroups p>0.05 (Kruskal-Wallis with post hoc test). Only in the Giqli subscale “large bowel function” did the males with ARM score lower than the controls (Table 2)

Three females and none of the males had a score under 105, though four males scored 105-110. 

SF-36

Summarized SF-36 scores showed no differences between the females or males with ARM and the normative reference population, respectively. The females scored lower in the summarizing physical component summary (PCS), than the controls (Table 3)

The males with ARM scored higher than both the reference population and controls in social functioning. Compared with the controls, the males scored lower in physical functioning but higher in all mental items and in the summarizing mental component summary (MCS) (Table 3).

Analysis of symptoms correlated with QoL

The only significant correlation between higher degrees of symptoms and lower QoL was found for the Krickenbeck score for males and Giqli measures (Table 4). The spread of the Krickenbeck postoperative score correlated with Giqli for each individual is shown in Figure 3.

Interviews regarding sexual health:

Females: One of the eight females had not received any information from her parents about her malformation until she was invited to take part in the study. Six of the females were given incomplete information by their parents, who in general talked about the malformation without using the word anus and instead talked about problems with the intestine and constipation. Only one female said that she could talk frankly about the ARM in her family with her mother. All females had the feeling that there was something different about them, but in some contexts they felt they were no different from their peers. They all remembered that they had been treated with laxatives and bowel management during childhood because of problems with the intestine; none of them experienced psychological effects from these treatments.

Four females had had sexual experience with penetrating intercourse. None of these, nor the others, had abstained from intercourse because of scars, pain or leakages. Narrowness of the vagina or genital pain were not mentioned by any female.

Because of their body images which contained elements of embarrassment about their anatomy and abdominal scars they used different strategies.  One girl with perineal fistula said that she was always drunk when she had sex so as to avoid embarrassment by her overweight and gas leakage. Changing position during intercourse was another strategy used by some females to avoid gas leakage. Two females only had sex in the dark so that no scars could be seen. Two females abstained from anal sex because of fear of harming the anus. Sexuality, body imaging and ARM were not spontaneously associated by any of the 8 females.  Scars on the abdominal wall, genitals and on other parts of the body from reconstruction operations of other malformations influenced the occasions of intimacy. None of the females wished to have contact with a psychologist, but they all thought it would be a good idea if this was offered at the medical consultation.  All females wished that the pediatric surgeon raised these topics during medical consultation, since they would like to talk about it but were too embarrassed to ask themselves.

In summary, the female adolescents with ARM themselves thought they had the same attitude to sexuality and bodies as their peers.  None of them said they were in need of a psychologist. All requested that the doctor should mention sexual issues related to ARM.  

Males: All males had been informed by their parents about their malformation, and its consequences. They were all aware that the rectal leakage could be stigmatizing both in sexual intercourse and in other activities in life. Physical training was used partly as a coping strategy by 6 of the patients. All defined themselves as heterosexual. Four of the males had debuted with sexual intercourse and the others had had other kinds of sexual experience such as masturbation. One had problem with impotence and one was very concerned about the size of his penis. 

Six out of the 7 males thought that their body and sexuality in some way was affected by the ARM. The reasons were mainly that the leakage of gas forced them to be controlled, and the need of emptying the intestine before or during sex diminished the good feeling. The need of lies was mentioned by one as limiting as well as the lowered self-confidence following the leakages. All of them would have appreciated an offer to meet with a psychologist earlier in their adolescence and they thought that every patient with ARM should be offered such contact. Six of the males wished that the surgeon would mention possible sexual problems due to ARM at the medical consultation.

In summary, the male adolescents were considered to be concerned about their sexuality and bodies. They differed from the females with ARM in that they were more aware of their malformations, and had more active coping mechanisms.

Discussion:

The results show that adolescents with ARM have much greater loss of control of bowel movements, soiling and constipation compared with adolescents without ARM. Gas incontinence was of special concern, especially for the males. Symptom-specific QoL was negatively influenced for both females and males regarding large bowel function. Sexual health and body image were not identified as a problem by the adolescents themselves, but they had to manage social and intimate situations due to fecal and gas leakages. The adolescents in general wished that the pediatric surgeon could raise the issue of ARM related to sexuality during the medical counseling. 

The period of adolescence for these patients is of special interest, providing a background to their preparation for good physical, mental and sexual health in adulthood. To our knowledge this is one of the first reports focusing only on adolescents born with ARM and operated on with PSARP. Thus, it is not easy to make comparisons with the same age group in earlier studies. 

The response rate in the study was 89% which reduces the selection bias, in spite of the few patients participating. The reasons why adolescents could not or chose not to participate in the interviews about sexuality were such that there is no cause to suspect that these had answered differently. The deep interviews contributed to a greater understanding and put the rest of the results into perspective. The questionnaires about symptoms and QoL were answered during the medical consultations, where help was provided for the adolescents to complete them. This way of conducting a study with personal contact may improve results compared with those from questionnaires answered by post 


[24] ADDIN EN.CITE .

The control group in our study originated from the same area as the patients, therefore we consider the group to be representative although it showed fewer intestinal symptoms compared with other populations reported 


[26-27] ADDIN EN.CITE . The SF-36 has been criticized for the geographical selection of a reference population in adolescent ages 


[24] ADDIN EN.CITE . Both mentioned facts may explain some of the results in our study - high differences compared with the controls and low compared with the reference population. 

The prevalence of constipation and soiling for females and males was similar to the reports using  Krickenbeck follow-up in children 


[5,28] ADDIN EN.CITE  It has been suggested that the physical symptoms, such as constipation and soiling, diminish from childhood to adulthood 


[8] ADDIN EN.CITE  though not mapped in our study. 

In our study, the frequency of lack of control of bowel movements, constipation and soiling was found to be the same in all subgroups of ARM. This result differs from earlier studies of postoperative PSARP beyond childhood where those born with ARM with perineal fistulas have a better outcome than other subgroups [3]. However, since different protocols are used for assessing postoperative results in ARM 


[26,29] ADDIN EN.CITE  reliable comparison with earlier studies is difficult. We chose to follow the international agreement from 2005 of using Krickenbeck postoperative result[15] in order to contribute to a common base of knowledge. 

Due to meteorism the adolescent females in the study reported lower QoL. The male patients with recto-urethral fistula turned out to have the significantly highest degree of gas incontinence. Gas incontinence among ARM patients has previously been shown to be the strongest correlating factor with psychiatric illness among adults with ARM [30]. Also in the interviews and medical counseling in this study, gas incontinence was frequently mentioned as the most difficult and socially limiting handicap to live with.  In the deep interviews, and at the medical consultations the adolescents told how, in intimate situations, they adapted to the gas leakages as well as to the soiling. With this knowledge, it seems important to pay  attention to the gas incontinence in order to provide both medical and psychological help.
The only correlation between symptoms and QoL was found for the males in Giqli. One reason for the low correlation, in spite of multiple symptoms and lowered symptom-specific QoL, could be the spread of results. This was especially true for the females and is illustrated with individual scores in Figure 3.

The high degree of symptoms was transparent for females in the Giqli total score, in three of the Giqli subscales as well as in the sum of physical health (PSC) in SF 36. The QoL was reported low regarding the large bowel function for both females and males. Similar lower scoring of QoL in symptom-specific questionnaires, such as Giqli, has earlier been shown for adults with Hirschsprung´s disease 


[19] ADDIN EN.CITE  

One reason for why QoL is not much affected in a general QoL as measured in SF 36, could be an accommodation to the lifelong handicap. This has been suggested before, regarding both ARM and other congenital malformations 


[25,31] ADDIN EN.CITE . This theory is supported by our deep interviews where both the females and males spoke of how the symptoms restricted their lives socially and sexually but they had no personal feeling of generally lowered QoL due to the symptoms. 

Another reason for why QoL may be difficult to measure is that the questionnaires may not be adapted to adolescents´ age , or may not be sensitive enough to ARM. During the counseling, when the adolescents answered the questionnaires, they frequently had to ask about the meaning of different words and expressions in both Giqli and SF36. For example, the word “illness” made answering difficult since the adolescents with ARM did not consider themselves as “ill”. We think that the deep interview was a better tool for the adolescents for reaching an understanding of the type and degree of their problems. However, Hartman et al. have developed a disease-specific instrument “Hirschsprung´s disease and anorectal malformation quality of life questionnaires”(HAQL) which has been successfully used in children, young adolescents up to 17 years and adults [12] The instrument has not yet been validated in our language and was therefore not used, but it may be a good tool in the future.

The ARM-females in our study reported a lower physical health status compared with the controls, but had good mental status (MCS). The males in the study scored higher in all mental parameters in SF 36 compared with the controls. This is in line with earlier studies where male adolescents with lifelong handicap score low on physical parameters without negatively influencing mental scores [32] and for adults in general with ARM vis-à-vis normal populations [11].

There was a clear gender difference in how much information the females and males had received from their parents about their malformation. One can speculate that the more open attitude towards the males contributes to the higher mental wellbeing and social functioning found in the questionnaires. In the interviews it was clear that the males had developed coping strategies such as physical training and tactics such as lies in leaking situations. The coping strategies may contribute to their feeling of having high mental status.

In this study, the psychiatric problems were not mapped. Psychiatric illness and lowered social ability among children, young teenagers and adults with ARM have been illuminated before 


[10,30,33] ADDIN EN.CITE . It has been suggested that the degree of symptoms in adults with ARM does not correlate with QoL as much as with psychosocial problems 


[34] ADDIN EN.CITE  which shows that QoL should be interpreted with caution.  

In summary, the authors´ experience is that QoL measured in questionnaires is difficult to interpret for adolescent individuals with ARM. In order to detect psychiatric problems or low QoL, contact with a psychologist could be offered early on in adolescence. This is supported by the fact that the males with ARM expressed a wish to be offered such a contact at an earlier period of their adolescence.

In the study about sexual health, none of the females reported problems during sexual intercourse although they had to manage  leakages and scars in such situations.  There are no earlier studies about sexual problems for adolescent females with ARM. The reported prevalence of gynecological malformations such as vaginal septum, absent vagina and bicorn uterus in females with ARM is 5-38% and this could contribute to physically related lower sexual health. Also perineal scarring could restrict sexual possibilities by stenosis of the vagina [14]or lower self-esteem[35-36]. However, among the adolescents in the study the scars in the pelvic floor were no bother as were the abdominal scars from the stomas and thoracic scars from cardiac operations. 

Among the males only one had intermittent erectile problems which is less than the previously described among adults with ARM [14] Genital abnormalities in males with ARM are reported to be 26% [37]and this must be taken into consideration when counseling the adolescents. In the transfer of ARM patients to adult care the sexual issues are important, and sexual experience will often develop especially after the adolescent has left the pediatric unit. 

Conclusion: Adolescents, 15-21 years old, with all subtypes of ARM report a lot of symptoms and express a need for information about their malformation, especially the sex-related issues. This could be offered at a personal meeting with the adolescent patient. A transfer from the units of pediatric surgery to adult care is mandatory and needs to involve the gynecologist, urologist, colorectal surgeon, psychologist and maybe a sexologist working at a pelvic floor center or similar organization. Pediatric surgeons will still have the profoundest knowledge about ARM and we suggest cooperation with them also after referral. 
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Figure Legends

Figure 1: Consort table of the material; adolescents with anorectal malformation (ARM) in the studies

Figure 2a: Descriptive data of the postoperative symptoms according to the international classification of Krickenbeck;12 females with anorectal malformation. (n)=number

Figure 2b: Descriptive data of the postoperative symptoms according to the international classification of Krickenbeck; 12 males with anorectal malformation. (n)=number 
Figure 3: The association between Gastro Intestinal Quality of Life (Giqli) and symptoms according to Krickenbeck is shown in lines. Low score in Giqli = low QoL and high score in Krickenbeck= more symptoms.  The Spearman correlation was significantly different from zero for boys (r =-0.62, p=0.036), but not for girls (r =-0.42, p=0.17).
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Table 2: Gastrointestinal quality of life (Gigli) subscales for adolescent  femalesand males 

with anorectal malformation (ARM) compared to matched controls

ARM 

males 

(n 12)

Control 

group

(n 26)

Subscales 

GIQLI

Median

(range)

Median

(range)

P-

value*

Physical 

role

41.5

(32-44)

43

(37-44)

0.138

Large 

bowel 

function

20

(10-24)

23

(17-24)

0.029

Emotional 

role

27

(20-30)

27

(17-30)

0.534

Upper GI 

function

30

(21-32)

29

(27-31)

0.811

Meterois

m

9

(4-12)

10

(5-12)

0.378

TOTAL 125

(108-

132)

131

(109-

142)

0.217

*Wilcoxon-Mann Whitney Exact test 
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Table 3: SF-36 mean scores for adolescent females and males with anorectal malformation (ARM)

compared to controls and a reference population

*Mann Whitney test p<0.05=significant

SF-36  scales ARM-males

Controls References

P-value*

Mean(Range) Mean Mean

Patient Patient

Control Norm

Physical functioning 97.9 (96-100) 99.6 93.5 0.048 0.872            

Role -physical 95.8 (90-102) 97.0 94.5 0.701           0.984          

Bodily Pain      90.9 (81-101) 85.6 85.0 0.319           0.349            

General health 84.3 (79-91) 76.2 83.5 0.102           0.592

SUM Physical health (PSC)  54.8 (53-57) 55.7 53.7 0.592           0.758

Vitality 70.4 (58-82) 56.2 75.3 0.017 0.349

Social functioning 100.0 (max) 93.6 92.4 0.030 0.034

Role emotional 97.2 (91-103) 82.7 90.7 0.073 0.333  

Mental health 87.3 (82-92) 77.6 84.0 0.012 0.818

SUM Mental health (MSC) 52.6 (50-55) 45.5 51.0 0.001 0.849
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Table 4 

The table shows the statistical correlation between higher degree of symptoms according to Krickenbeck scale 

correlated to lower scores in quality of life (QoL) in Giqli and subscales physical component summary (PCS) and 

mental component summary (MCS) in SF 36.

*
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				ARM females (n 12)		Controls females (n 26)		

		Subscales GIQLI		Median
(Range)		Median (range)		P-value*

								

		Physical role		40.0
(17-44)		43.0
(30-44)		0.178

		Large bowel function		21.0
(9-22)		22.0
(18-24)		0.013

		Emotional role		24.5
(9-30)		26.0
(19-30)		0.212

		Upper GI function		26.0
(12-31)		30.0
(22-32)		0.004

		Meteroism		7.5
(3-11)		10.0
(4-11)		0.015

		TOTAL 		120.5
(73-134)		131.5
(115-138)		0.004



Table 2: Gastrointestinal quality of life (Gigli) subscales for adolescent  females and males 

with anorectal malformation (ARM) compared to matched controls

				ARM males 
(n 12)
		Control group
(n 26)
		

		Subscales GIQLI		Median
(range)		Median
(range)		P-value*


								

		Physical role		41.5
(32-44)		43
(37-44)		0.138

		Large bowel function		20
(10-24)		23
(17-24)		0.029

		Emotional role		27
(20-30)		27
(17-30)		0.534

		Upper GI function		30
(21-32)		29
(27-31)		0.811

		Meteroism		9
(4-12)		10
(5-12)		0.378

		TOTAL		125
(108-132)		131
(109-142)		0.217



*Wilcoxon- Mann Whitney Exact test 
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		SF-36 scales				ARM-females		Controls		References		P-value*

						Mean (Range)		Mean		Mean		Patient      Patient
Control       Norm

		Physical functioning				95.8 (92-99)		95.8		93.9		0.596            0.757          

		Role -physical				87.5 (74-100)		93.3		88.7		0.200            0.513           

		Bodily Pain     				77.5 (65-90)		79.2		77.0		0.798            0.912             

		General health				74.7 (61-88)		78.5		80.3		0.161            0.300

		SUM Physical health (PSC)				53.4(51-56)		56.0		52.7		0.046            0.740

												

		Vitality				56.7(42-71)		51.1		66.7		0.693            0.074

		Social functioning				90.7(82-99)		85.8		91.1		0.552            0.732

		Role emotional				75.0(49-100)		57.7		87.6		0.296            0.380

		Mental health				75.0 (63-86)		74.3		79.3		0.937            0.288

		SUM Mental health (MSC)				44.5 (37-51)		40.1		48.8		 0.323           0.144



Table 3: SF-36 mean scores for adolescent females and males with anorectal malformation (ARM)

 compared to controls and a reference population

*Mann Whitney test p<0.05=significant

		SF-36  scales				ARM-males		Controls		References		P-value*

						Mean (Range)		Mean		Mean		Patient      Patient
Control      Norm

		Physical functioning				97.9 (96-100)		99.6		93.5		0.048           0.872            

		Role -physical				95.8 (90-102)		97.0		94.5		0.701           0.984          

		Bodily Pain     				90.9 (81-101)		85.6		85.0		0.319           0.349            

		General health				84.3 (79-91)		76.2		83.5		0.102           0.592

		SUM Physical health (PSC) 				54.8 (53-57)		55.7		53.7		0.592           0.758

												

		Vitality				70.4 (58-82)		56.2		75.3		0.017            0.349

		Social functioning				100.0 (max)		93.6		92.4		0.030            0.034

		Role emotional				97.2 (91-103)		82.7		90.7		0.073            0.333  

		Mental health				87.3 (82-92)		77.6		84.0		0.012            0.818

		SUM Mental health (MSC)				52.6 (50-55)		45.5		51.0		0.001            0.849









8










						Correlation to

						Krickenbeck scale 

		Females		Giqli		0.175

				SF36 PCS		0.786

				SF36 MCS		0.081

		Males		Giqli		0.036 *

				SF36 PCS		0.081

				SF36 MCS		0.670 

						



Table 4 

The table shows the statistical correlation between higher degree of symptoms according to Krickenbeck scale 

 correlated to lower scores in quality of life (QoL) in Giqli and subscales physical component summary (PCS) and 

mental component summary (MCS) in SF 36.

*p<0.05 Spearman rank correlation
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