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Abstract
BACKGROUND 
Patients with Hirschsprung disease (HD) are at risk of persistent constipation, 
fecal incontinence or recurrent enterocolitis after surgical treatment, which in turn 
may impact physical and psychosocial functioning. Generic health-related quality 
of life (HRQoL) and disease-specific health-related quality of life are relevant 
outcome measures to assess the impact of HD on the QoL of these patients.

AIM 
To summarize all available evidence on HRQoL of patients with HD after surgery 
and the impact of possible moderating factors.

METHODS 
Pubmed, Web of Sciences, PsycInfo and Embase were searched with search terms 
related to ‘Hirschsprung disease’, ‘Pediatrics’ and ‘Quality of life’. Mean and 
standard deviation of generic HRQoL overall and domain scores were extracted 
from each study, as well as data describing potential factors associated with QoL. 
Random effect models were used for meta-analytic aggregation of generic HRQoL 
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scores. Meta-regression was used to assess the relationship between patient and clinical character-
istics and generic HRQoL. Disease-specific HRQoL outcomes of patients with HD were systemat-
ically reviewed.

RESULTS 
Seventeen articles were included in the systematic review (n = 1137 patients) and 15 in the 
quantitative meta-analysis (n = 1024 patients). Four studies reported disease-specific HRQoL. 
Patient’s age ranged between 0 and 21 years. Meta-analytic aggregation showed a non-
significantly impaired generic HRQoL (d = -0.168 [95%CI: -0.481; 0.145], P = 0.293, I2 = 94.9) in 
patients with HD compared to healthy controls. Physical (d = -0.042 [95%CI: -0.419; 0.335], P = 
0.829, I2 = 95.1), psychosocial (d = -0.159 [95%CI: -0.458; 0.141], P = 0.299, I2 = 93.6) and social 
HRQoL (d = -0.092 [95%CI: -0.642; 0.457], P = 0.742, I² = 92.3) were also not significantly lower 
compared to healthy controls. There was no relation between health-related outcomes and the sex 
of the patients and whether generic HRQoL was measured by parental proxy or self-report. 
Disease-specific complaints of patients with HD impaired physical HRQoL, but not psychosocial 
and social HRQoL.

CONCLUSION 
In this systematic review and meta-analysis, no evidence was found for impaired generic HRQoL 
in patients with HD compared to healthy controls, neither for moderating effects of sex, parental 
proxy or self-report.

Key Words: Hirschsprung disease; Health-related quality of life; Meta-analysis; Systematic review; Pediatrics

©The Author(s) 2022. Published by Baishideng Publishing Group Inc. All rights reserved.

Core Tip: Patients with Hirschsprung disease are at risk of constipation, fecal incontinence or enterocolitis 
after surgery, which in turn may negatively impact physical and psychosocial functioning. In this meta-
analysis of 17 available studies representing 1137 patients, we found no evidence that patients with 
Hirschsprung disease have lower generic health-related quality of life (HRQoL) compared to healthy 
controls. Generic HRQoL was not dependent of sex of patients and not dependent of whether quality of 
life was measured by self-report or by parental proxy-report. Disease-specific complaints of patients with 
HD impaired physical HRQoL, but not psychosocial and social HRQoL.

Citation: Huizer V, Wijekoon N, Roorda D, Oosterlaan J, Benninga MA, van Heurn LE, Rajindrajith S, Derikx JP. 
Generic and disease-specific health-related quality of life in patients with Hirschsprung disease: A systematic 
review and meta-analysis. World J Gastroenterol 2022; 28(13): 1362-1376
URL: https://www.wjgnet.com/1007-9327/full/v28/i13/1362.htm
DOI: https://dx.doi.org/10.3748/wjg.v28.i13.1362

INTRODUCTION
Hirschsprung disease (HD) is a congenital anomaly with an incidence of approximately 1 in 5000 live 
births, characterized by a lack of ganglionic cells in the enteric nervous system of a distal segment of the 
gastrointestinal tract[1-3]. Affected neonates typically present with failure to pass meconium followed 
by obstructive defecation problems[2]. In most patients, the aganglionosis extends no further proximally 
than the rectum or rectosigmoid, which is defined as short segment disease[4]. In some patients agangli-
onosis is more severe and extends further proximal, with extension to the complete colon or small 
intestine in 5%-10%[5]. Definitive surgical management for HD involves resection of the affected bowel 
segment and restoration of bowel continuity with a straight anastomosis or a pouch[5]. Even after 
surgical resection of the aganglionic segment, it may take years for patients to acquire normal bowel 
function and continence[2]. In addition, patients are at risk of long-term disease-specific problems, 
including persistent constipation (11%-16%)[1,6-11], fecal soiling or incontinence (7%-48%)[1,6-11] or 
recurrent episodes of enterocolitis (0%-33%)[1,6-11]. HD can therefore be regarded as a chronic bowel 
condition, which may severely impact daily functioning.

According to the WHO, quality of life (QoL) can be described as a person’s subjective evaluation of 
their position in life in the context of their culture and value systems[12]. Health-related QoL (HRQoL) 
describes a person’s subjective evaluation of their physical and mental health[13]. HRQoL can be 
considered as a multidimensional construct and its evaluation generally relies on the patient’s subjective 
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evaluation of well-being and functioning in different aspects and dimensions of well-being and 
functioning, together resulting in an overall construct[14]. Instruments that measure HRQoL can be 
generic and disease-specific[15]. Instruments that measure generic HRQoL can be used to measure 
HRQoL both in healthy and ill children and can be used for the comparison of HRQoL accros different 
conditions and settings, whereas disease-specific HRQoL instruments only measure HRQoL in patients 
with a certain condition, and are typically better in detecting changes in HRQoL over time[15]. For 
patients with HD the disease-specific questionnaire HAQL (Hirschsprung disease / Anorectal 
malformation Quality of Life) has been developed[4].

There is growing interest in HRQoL of patients with HD, as shown by the increasing number of 
studies reporting on generic and disease-specific HRQoL in these patients. The current body of evidence 
is inconsistent about whether HRQoL and functional outcomes are lower in patients with HD compared 
to healthy controls[6,7,11,15,16]. The available literature suggests evidence for several factors to be 
related to HRQoL and functional outcomes, including patient age[1,3,17], the use of parental proxy vs 
self-report[18], length of aganglionosis[19], type of surgical procedure and anastomosis technique used 
in surgery[20], postoperative complications[20-25], presence of a stoma[26-28] and syndromal anomalies
[29]. Thus far the available evidence on generic HRQoL and disease-specific HRQoL among HD patients 
has not been systematically reviewed and aggregated precluding clear conclusions to be drawn.

The primary aim of this systematic review and meta-analysis was to summarize all available evidence 
on differences in generic health-related quality of life between patients with HD and normative data. 
Secondary aim was to summarize available evidence on disease-specific health-related quality of life of 
patients with HD. Third aim was to study patient and clinical factors that could explain differences in 
generic HRQoL between patients and normative data, including sex, age, the use of parental proxy vs 
self-report, length of aganglionosis, operation technique, postoperative complications, presence of stoma 
and syndromal anomalies using meta-regression.

MATERIALS AND METHODS
This meta-analysis was conducted according to the PRISMA guidelines[30].

Eligibility criteria
The following eligibility criteria were used: (1) The sample consisted of patients diagnosed with HD and 
a medical history of surgical resection of the affected bowel segment; (2) The majority of the patients 
included in the study had the age between 0 and 18 years old at assessment; (3) Generic HRQoL was 
measured as outcome; (4) Studies had an observational or case-control design and used HRQoL 
measures for which normative data is available, or compared patients with HD with normative data or a 
healthy control group; and (5) The study reported original data, with a minimum sample size arbitrarily 
set at n = 10. Studies were excluded if the full text was only available in a language other than English.

Search and selection
Pubmed, Web of Sciences, PsycInfo and Embase were searched using entry terms related to: 
‘Hirschsprung disease’, ‘Pediatrics’ and ‘Quality of life’. The full search strategy can be found in the 
Supplementary Material. Reference lists of included articles were checked for additional studies 
matching our eligibility criteria. Screening of title, abstract and full-text of the studies was performed by 
two independent researchers (N.W. and V.H.) using the online software Covidence[31]. Initial 
disagreements on study selection were discussed and in case of persistent conflicting judgement, a third 
party (D.R.) was consulted to reach consensus.

Data extraction
As primary outcome measurement, the mean scores and corresponding standard deviation of generic 
HRQoL were extracted by one researcher (V.H.). Additionally, the following characteristics were 
extracted from each study: domain scores (physical, psychosocial and social HRQoL), publication year, 
study design, sample size, type of questionnaire used to assess HRQoL, mean age of patients, 
percentage of male patients , percentage of measurements with parental proxy and self-report, 
percentage of patients with short aganglionic bowel segment, type of surgery (percentage of patients 
operated using the Duhamel technique and percentage of patients operated using Transanal Endorectal 
Pull-through [TEPT] technique), percentage of patients with postoperative complications, percentage of 
patients with a stoma present, and percentage of patients who had a syndromal comorbidity. If required 
data was not reported, authors were requested by email to provide additional data. In case of non-
response of the author after one reminder and when available data was not sufficient for adequate 
analysis, the study was excluded from the analyses. In case a study reported median generic HRQoL 
scores, these were recalculated to mean scores[32,33], or else the median was considered to be the best 
approximation of the mean. For those studies that did not include a control group, questionnaire 
specific local age- and sex-matched normative values were used and compared with the reported 
outcomes of patients with HD[34-39].

https://f6publishing.blob.core.windows.net/2416ca98-88f2-4ae1-8951-bf89459e5466/WJG-28-1362-supplementary-material.pdf
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Quality assessment
The Newcastle-Ottawa Scale (NOS) was used to assess quality of the studies in this meta-analysis[40]. 
According to the manual, we adapted the scoring system to our study design. A detailed description of 
the adjustment can be found in the Supplementary Material. The included studies were rated on a 9-
point rating scale by two of the authors (N.W. and V.H.), based on aspects of participant selection (4 
points), group comparability (2 points) and outcome assessment (3 points). Quality of studies was 
considered good, fair and poor using AHRQ (Agency for Health Research and Quality) criteria[41]. 
Rating discrepancies were resolved by consensus.

Statistical analysis
Statistical analysis was performed using CMA (Comprehensive Meta-Analysis)[42]. The standardized 
mean difference (expressed as Cohen’s d) of generic HRQoL and domain scores between patients with 
HD and healthy control or normative populations were calculated for each study. Effect sizes d of 0.2, 
0.5 and 0.8 were taken as thresholds to define small, medium and large effects, respectively[43]. For all 
outcomes, heterogeneity of effect sizes was quantified using I2 statistic. Heterogeneity was regarded 
small (I2 ≤ 0.25), moderate (0.25 < I2 < 0.50) or large (I² ≥ 0.50), according to Higgins[44]. In case of 
moderate or large heterogeneity, random effects models were used.

Individual study findings were presented in forest plots and aggregated into summary estimates of 
standardized mean differences for: (1) Generic HRQoL; (2) Physical HRQoL; (3) Psychosocial HRQoL; 
and (4) Social HRQoL. In case a study reported on more than one outcome, within study findings were 
pooled into an weighted estimate on these predefined domains, using a built-in function in CMA. A 
detailed description of which items in different HRQoL-measurements were pooled into domain scores 
can be found in the Supplementary Material. In case a study reported no generic HRQoL score, the 
mean of at least two reported domain scores was considered as a reflection of the generic HRQoL.

Publication bias analysis included visual inspection of funnel plots and calculation of Egger’s 
intercept. Robustness of the calculated aggregated effect sizes against the influence of publication bias 
was assessed with fail safe N. An effect was considered robust when fail safe N > 5k+10[45].

To explore sources of heterogeneity, subgroup analyses were performed to assess differences in each 
of the HRQoL outcomes between: (1) Studies reporting on different age groups ([< 12 years], [12-16 
years] and [16+ years]); (2) Studies using different questionnaires to assess HRQoL (for example 
assessment by the CHQ vs PedsQL); (3) Studies that used a control group and studies that used 
normative reference data; and (4) Studies that reported generic HRQoL scores and studies in which a 
generic score was constructed from domain scores. Sensitivity analysis was used to explore the 
influence of study quality on summary estimates of all HRQoL outcomes. The moderating effect of sex 
and parental proxy vs self-report on generic HRQoL scores was explored using univariate meta-
regression which was only conducted in case of at least 10 observations.

Narrative analysis of disease-specific HRQoL
Since the HAQL is a disease-specific questionnaire, a quantitative comparison with healthy controls 
could not be made. Designating one cohort as reference group is random and was therefore not 
considered to be meaningful in this context. Thus pooled summary estimates for the HAQL scores were 
made and findings within individual studies, in term of domains on which relatively lower disease-
specific HRQoL scores were reported, were narratively described.

RESULTS
The flowchart of the study search and selection process is provided in Figure 1. Our search yielded 334 
unique records, of which 17 studies (n = 1141 patients) were included in the current systematic review 
and of which 15 studies contributed data to the meta-analysis.

Study characteristics
Table 1 summarizes the characteristics of the 17 included studies. Of the 17 studies, 15 studies measured 
generic HRQoL and four studies measured disease-specific HRQoL. The PedsQL was most frequently 
used to assess generic HRQoL (in 10 of 15 studies). All four studies used the HAQL to assess disease-
specific HRQoL. Four out of 17 studies used a controlled study design. Patients’ ages ranged from 0 to 
21 years.

Generic Health-related Quality of Life
Generic HRQoL: Fifteen (15) studies (n = 1024 patients) were included in the meta-analysis comparing 
patients with HD to normative data or controls on generic HRQoL. A significantly lower generic 
HRQoL was found for patients with HD in 4 out of 15 studies, whereas 3 out of 15 studies found a 
significantly higher generic HRQoL in patients. Meta-analytic aggregation showed a non-significantly 
impaired generic HRQoL (d = -0.168 [95%CI: -0.481; 0.145], P = 0.293, I² = 94.9) in patients with HD 

https://f6publishing.blob.core.windows.net/2416ca98-88f2-4ae1-8951-bf89459e5466/WJG-28-1362-supplementary-material.pdf
https://f6publishing.blob.core.windows.net/2416ca98-88f2-4ae1-8951-bf89459e5466/WJG-28-1362-supplementary-material.pdf
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Table 1 Characteristics of included studies

Ref. Study 
design

Sample 
size

Self- 
report

Parental 
proxy 
report

HRQoL 
instrument

Age 
range 
(yr)

Mean 
age 
(yr)

Sex 
(% 
male)

Operation-
technique 

Segment- 
length (% 
short)

Syndromal 
comorbidity 
(%)

Stoma 
present 
(%)

Postoperative 
complications 
(%)

Amin et al
[50], 2018

Cohort 46 0 46 PedsQL 0-18 4.2 71 80

Baayen et 
al[70], 
2017

Cohort 50 50 0 HAQL 12-16 6

Cavusoglu 
et al[46], 
2012

Case-
control

12 6 12 PedsQL 2-12 4.7 84

Collins et 
al[26], 
2017

Cohort 60 0 60 PedsQL 2-10 6.4 82 13% 
Duhamel 
80% Trans- 
anal PT

78 12 13

Espeso et 
al[21], 
2019

Cohort 63 HAQL 6-18 10.8 70 22% 
Duhamel 
78% Trans- 
anal PT

79 0 0 44

Hartman 
et al[53], 
2007

Cohort 121 121 0 HAQL / 
TACQoL

8-16 11.4 82 69 0 4

Hartman 
et al[49], 
2008

Cohort 152 152 0 TACQoL 8-16 11.6 80 68 0 3

Khalil et al
[47], 2015

Cohort 53 0 53 PedsQL 5-7 5.9 70 3

Lane et al
[52], 2016

Cohort 118 0 118 PedsQL 0-17

Meinds et 
al[17], 
2019

Cohort 150 0 150 CHQ-CF87 8-17 79 62% 
Duhamel 
16% Trans- 
anal PT

84 0 31

Mills et al
[25], 2008

Cohort 51 37 44 PedsQL 3-21 9.8 82 15% 
Duhamel 
77% Trans- 
anal PT

66 6

Nah et al
[33], 2018

Case-
control

44 21 42 PedsQL 2-20 9.1 75 73

Neuvonen 
et al[23], 
2017

Case-
control

39 27 12 PedsQL 0-17 75 96% Trans- 
anal PT

84 24 5 47

Roorda et 
al[61], 
2018

Cohort 18 /14 7 7 HAQL / 
CHQ-CF87 
/ CHQ-
PF50 

4-17 77 67% 
Duhamel

0 13 6

Sood et al
[48], 2018

Cohort 58 38 58 PedsQL 11-18 14.5 84 7% 
Duhamel 
86% Trans- 
anal PT

84 12 7 28

Townley 
et al[67], 
2019

Cohort 56 0 56 PedsQL 0-13 5.4 80 84% 
Duhamel 
16% Trans- 
anal PT

77 14

Xi et al
[50], 2018

Case-
control

50 0 50 TACQoL 6 6.0 76 100% 
Trans- anal 
PT

HRQoL: Health-related quality of life; HAQL: Hirschsprung disease/anorectal malformation quality of life.
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Figure 1 PRISMA flowchart of study selection.

compared to healthy controls (Figure 2). Visual interpretation of the funnel plot and Egger’s test (t = 
0.841; P = 0.416) suggested that there was no indication of publication bias, and the aggregated effect 
was also not robust with a fail safe N of 9 studies.

Physical HRQoL: Twelve (12) studies (n = 774 patients) were included in the meta-analysis comparing 
patients with HD to normative data or controls on physical HRQoL. A significantly lower physical 
HRQoL was found for patients with HD in 3 out of 12 studies, whereas 3 out of 12 studies found a 
significantly higher physical HRQoL in patients. Meta-analytic aggregation showed a non-significantly 
lower physical HRQoL (d = -0.042 [95%CI: -0.419; 0.335], P = 0.829, I² = 95.1) in patients with HD 
compared to healthy controls (Figure 2). Visual interpretation of the funnel plot and Egger’s test (t = 
1.391; P = 0.194) suggested that there was no indication of publication bias, and the aggregated effect 
was also not robust with a fail safe N of 0 studies.

Psychosocial HRQoL: Thirteen (13) studies (n = 924 patients) were included in the meta-analysis of 
comparing patients with HD to normative data or controls on psychosocial HRQoL. A significantly 
lower psychosocial HRQoL was found for patients with HD in 6 out of 13 studies, whereas 4 out of 13 
studies found a significantly higher psychosocial HRQoL in patients. Meta-analytic aggregation showed 
a non-significantly lower psychosocial HRQoL (d = -0.159 [95%CI: -0.458; 0.141], P = 0.299, I² = 93.6) in 
patients with HD compared to healthy controls (Figure 2). Visual interpretation of the funnel plot and 
Egger’s test (t = 0.476; P = 0.643) suggested that there was no indication of publication bias, and the 
aggregated effect was also not robust with a fail safe N of 18 studies.

Social HRQoL: Five (5) studies (n = 308 patients) were included in the meta-analysis comparing patients 
with HD to normative data or controls on social HRQoL. A significantly lower social HRQoL was found 
for patients with HD in 1 out of 5 studies, whereas 1 out of 5 studies found a significantly higher social 
HRQoL in patients. Meta-analytic aggregation showed a non-significantly lower social HRQoL (d = -
0.092 [95%CI: -0.642; 0.457], P = 0.742, I² = 92.3), in patients with HD compared to healthy controls 
(Figure 2). Visual interpretation of the funnel plot and Egger’s test (t = 0.554; P = 0.618) suggested there 
was no indication of publication bias, and the aggregated effect was also not robust with a fail safe N of 
0 studies.

Patient and clinical factors explaining differences in generic HRQoL 
Table 2 summarizes the results from the subgroup analyses. Meta-analytic effects for generic HRQoL 
did not significantly differ between age groups. There was an influence of the type of questionnaire 
used, as meta-analytic aggregation of studies using the CHQ showed a significant medium-sized 
impairment in generic HRQoL in patients with HD compared to normative data or controls, whereas 
meta-analytic aggregation of studies using the TACQoL or PedsQL showed no significant differences. 
Meta-analytic aggregation also showed no significant differences between studies comparing patients to 
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Table 2 Differences in health-related quality of life scores in subgroup analyses

Factor associated with HRQoL Cohen’s d [95%CI], P value1 Q value, P value2

[0-12 yr] d = -0.206 [-0.721, 0.310], P = 0.434

[12-16 yr] d = 0.609 [-0.492, 1.711], P = 0.278

Age

[16+ yr] d = -0.033 [-1.170, 1.103], P = 0.954

Q = 1.727, P = 0.422

PedsQL d = -0.043 [-0.281, 0.195], P = 0.724

TACQoL d = -0.562 [-2.271, 1.147], P = 0.519

Type of questionnaire

CHQ-CF87 d = -0.412 [-0.575,-0.249], P < 0.001b

Q = 6.370, P = 0.041a

Normative scores d = 0.028 [-0.278, 0.334], P = 0.859Reference data

Selected controls d = -0.793 [-1.965, 0.378], P = 0.184

Q = 1.768, P = 0.184

Reported overall HRQoL scores d = -0.440 [-0.817,-0.063], P = 0.022aOverall HRQoL scores

Constructed overall HRQoL scores d = 0.245 [-0.303, 0.792], P = 0.381

Q = 4.078, P = 0.043a 

1The difference in scores between patients with Hirschsprung disease and normative or control groups was calculated for each study and expressed as the 
standardized difference in means (Cohen’s d) and aggregated across studies.
2A Q-test was done to test for significant heterogeneity between groups.
aP < 0.05.
bP < 0.01. HRQoL: Health-related quality of life.

normative reference data and studies comparing patients with constructed control groups. The 
complexity of the construct of generic HRQoL was expressed by the difference that was seen when 
comparing the effects sizes of studies reporting generic HRQoL scores and studies for which a generic 
HRQoL score was derived from the average of domain scores. Meta-analytic aggregation showed a 
significant medium-sized impairment in generic HRQoL when only studies were included that reported 
generic HRQoL scores, whereas meta-analytic aggregation showed no significant effect when only 
studies were included in which a generic HRQoL score was constructed from the average of the 
reported domain scores. There was no relationship between the percentage of male patients in studies 
and the individual study’s effect sizes for generic HRQoL (b = 0.308, P = 0.631, R² = 0.00). Also the 
percentage of measurements with self-report in studies was not significantly associated with effect sizes 
for generic HRQoL (b = 0.331, P = 0.467, R² = 0.00). Based on the amount of observations, statistical 
power was too small to test the influence of age, length of aganglionosis, operation technique, 
postoperative complications, presence of stoma and syndromal anomalies on generic HRQoL of patients 
with HD.

Disease-specific health-related quality of life
Disease-specific HRQoL was reported in 4 studies (n = 252 patients). Hartman et al[49] only reported an 
overall QoL score, with 5 domain scores constructed into a single HAQL score (18.3 ± 1.7), which 
represented a good disease-specific HRQoL, but none of the other studies with the HAQL used this total 
disease-specific HRQoL score, making it impossible to compare these findings to those obtained in other 
studies. The domain scores of the remaining 3 studies were aggregated to construct summary estimates 
for the HAQL scores, of which an overview is presented in Table 3. Physical symptoms impacted 
disease-specific physical HRQoL negatively in all 3 studies, which is similar to the findings reported by 
Hanneman et al[4], where physical symptoms had the lowest mean rank score. Across all studies, 
diarrhea was the second factor to negatively impacted disease-specific HRQoL, and – to a lesser extent - 
fecal incontinence. The domains laxative diet, constipating diet, constipation, urinary continence, social 
functioning, emotional functioning and body image had no significant negative impact on disease-
specific HRQoL. In summary, all studies showed an impairment on disease-specific physical HRQoL. 
Psychosocial and social HRQoL were not negatively influenced by disease-specific complaints in all four 
studies.

Quality of the evidence
The majority of the studies in the current systematic review were of good quality (10 out of 17 studies, 
59%), whereas one study was of fair and 6 studies were of poor quality according to the NOS (Table 4). 
Meta-analytic estimates of generic HRQoL did not differ significantly between studies of good, fair and 
poor quality (Q = 2.220; P = 0.330), neither did meta-analytic estimates of physical HRQoL (Q = 4.391; P 
= 0.111) and psychosocial HRQoL (Q = 2.705; P = 0.259). However, meta-analytic estimates of social 
HRQoL did differ significantly between studies of good, fair and poor quality (Q = 9.285; P = 0.010). 
More specifically, social HRQoL was rated higher in the one study of low quality (d = 0.589 [95%CI: 
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Table 3 Summary estimates Hirschsprung disease / Anorectal malformation Quality of Life scores

Summary estimates HAQL scores Aggregated HAQL domain scores[21,61,70]1 Hanneman et al[4], 2001

Domain Mean (SD) Mean rank

Laxative diet 88.41 (19.63) 64.67

Constipating diet 91.67 (17.39) 63.77

Diarrhea 73.32 (26.86) 61.22

Constipation 83.33 (36.51) 64.75

Urinary continence 94.82 (13.57) 65.72

Fecal incontinence 78.70 (24.47) 68.58

Social functioning 93.77 (15.40) 65.33

Emotional functioning 84.42 (19.92) 65.11

Body image 84.70 (20.08) 65.48

Physical symptoms 69.33 (19.09) 58.52

1The average of mean scores was calculated across domain scores of each studies and aggregated into a weighted mean (SD). HAQL: Hirschsprung 
disease/anorectal malformation quality of life.

Table 4 Study quality assessment according to the Newcastle-Ottawa Scale criteria

Ref. Selection Comparability Outcome Assessment

Amin et al[50], 2018 2 points 2 points Poor

Baayen et al[70], 2017 1 point 2 points Poor

Cavusoglu et al[46], 2012 3 points 2 points 2 points Good

Collins et al[26], 2017 3 points 1 point 3 points Good

Espeso et al[21], 2019 1 point 2 points Poor

Hartman et al[53], 2007 2 points 2 points Poor

Hartman et al[49], 2008 3 points 1 point 3 points Good

Khalil et al[47], 2015 2 points 3 points Poor

Lane et al[52], 2016 2 points 3 points Poor

Meinds et al[17], 2019 3 points 1 point 2 points Good

Mills et al[25], 2008 3 points 1 point 2 points Good

Nah et al[33], 2018 3 points 2 points 2 points Good

Neuvonen et al[23], 2017 3 points 2 points 2 points Good

Roorda et al[61], 2018 2 points 1 point 2 points Fair

Sood et al[48], 2018 3 points 1 point 3 points Good

Townley et al[67], 2019 3 points 1 point 3 points Good

Xi et al[50], 2018 3 points 2 points 3 points Good

0.317; 0.861], P < 0.001, n = 1), compared to those of fair and good quality.
When including only studies of good quality, meta-analytic aggregation showed a medium-sized 

significantly impaired generic HRQoL in patients compared to normative data or controls (d = -0.342 
[95%CI: -0.665; -0.019], P = 0.038). When including only studies of good quality for psychosocial HRQoL, 
meta-analytic aggregation showed a medium-sized significantly impaired psychosocial HRQoL (d = 
-0.339 [95%CI: -0.656; -0.022], P = 0.036), whereas meta-analytic aggregation of only studies with good 
quality showed no significant differences between patients and normative data or controls for physical 
HRQoL (d = -0.199 [95%CI: -0.527; 0.129], P = 0.235) and social HRQoL (d = -0.322 [95%CI: -1.033; 0.390], 
P = 0.376).
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Figure 2 Forest plots of total health-related quality of life (HRQoL), physical HRQoL, psychosocial HRQoL and social HRQoL of patients 
with Hirschsprung disease compared to normative data.

DISCUSSION
The findings of this systematic review and meta-analysis suggest that generic HRQoL is not impaired in 
patients with HD compared to healthy controls and that physical HRQoL is most impaired as a result of 
disease-specific complaints. The high heterogeneity in HRQoL findings among the included studies 
implies that there are underlying factors moderating the HRQoL of patients with HD. Our findings 
indicated that generic HRQoL is not influenced by sex and type of respondent (parental proxy or self-
report) and that generic HRQoL did not differ significantly between different age groups. The quantity 
of the available evidence did not allow to test for the moderating effect of length of aganglionosis, 
operation technique, postoperative complications, presence of a stoma and the presence of a syndromal 
anomalies on generic HRQoL.

Findings in several studies have shown no differences in HRQoL between male and female patients, 
which also corresponds to our findings[26,46-48]. Furthermore, there is evidence suggesting that 
HRQoL varies with increasing age and is influenced by factors like coping strategies[23,48,49] and 
psychological changes accompanying life events, including puberty[11,16,25,26,49-54]. Adolescents may 
have less ability to adapt their lifestyle because of the influence of peer pressure and the wish to adapt 
to their peers and not be different from their peers. Adult patients and parents of patients with HD are 
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more capable to adapt their lifestyle, which may result in better HRQoL in children and adults patients, 
compared to adolescent patients. Findings in previous studies have shown that parents tend to overes-
timate problems and impairments in patients with chronic diseases[41,55-58]. This in turn may be 
influenced by their cultural, social and educational background[39,46,53,59]. Also anxiety in parents of 
patients with HD may play an important role as well[54,60].

The severity of HD may also impact HRQoL. In this meta-analysis we could not test for the relation 
between length of disease and generic HRQoL. Findings from earlier studies are inconsistent[26,48,61,
62], but suggest that HRQoL may not so much be dependent on length of disease itself, but with factors 
associated with differences in length of aganglionosis, including occurrence of obstructive defecation 
problems, postoperative complications and the operation technique that was used[49,53,61,63]. Also, 
current evidence is inconclusive on which type of the operation technique is associated with better 
HRQoL outcome[63-66]. Frequently reported disease-specific sequelae including obstipation[1,11,16,23,
25,26,48,49,53,61,67,68], fecal incontinence[1,11,16,23,25,26,48,49,53,61,67,68] and the presence of a stoma
[1,11,16,23,25,26,48,49,53,61,67] have shown to be associated with impaired HRQoL.

Previous studies have suggested that patients with HD who have an associated syndrome, may have 
lower HRQoL than patients with non-syndromal HD. In particular Down syndrome is known to be 
associated with lower QoL[29,69]. Patients with an associated syndrome unfortunately were underrep-
resented in the studies included in this meta-analysis, as these patients were often excluded from 
questionnaire surveys because of mental retardation that is associated with syndromes. Therefore, the 
influence of having an associated syndrome on HRQoL outcome could not be assessed in this study.

Our findings indicate that overall HRQoL estimates cannot simply be calculated by taking the 
average of domain scores, suggesting different weight of different aspects of health on the overall 
evaluation of HRQoL. This may be explained by differences in the items based on which the domain 
scores are constructed, which varies between questionnaires. But it may also reflect that HRQoL is a 
challenging multidimensional construct to measure. Some dimensions of health may have more 
influence on overall HRQoL than others, which may be based on the extent to which functioning in that 
domain is limited, but may also be under the influence of personal beliefs, goals and coping strategies.

The relationship between functional outcome and HRQoL outcome also remains subject to debate. 
Based on the available evidence in the current study, the relationship between functional outcome and 
HRQoL could not be tested. Our findings on disease-specific HRQoL suggest that some disease-specific 
symptoms, in particular diarrhea and fecal incontinence, may impair physical functioning of patients 
with HD rather than psychosocial and social functioning. Differences in outcome may be explained by 
differences in selection of cohorts between the few studies describing disease-specific HRQoL, as some 
cohorts included patients with Anorectal Malformation (ARM) and another cohort consisted only of 
patients with a severe form of HD: Total Colonic Aganglionosis (TCA)[61,70].

Heterogeneity in findings on generic HRQoL outcome may be explained by methodological aspects. 
Although we found no differences in HRQoL scores between studies that compared HRQoL findings of 
patients with HD to a normative cohort, and studies that compared HRQoL findings with a selected 
cohort of controls, sensitivity analysis showed that when aggregating only studies of good quality, 
overall and psychosocial HRQoL of patients with HD is significantly lower compared to healthy 
controls. This suggests our main findings on overall and psychosocial HRQoL may have overestimated 
overall and psychosocial HRQoL outcomes in patients with HD, resulting in a smaller difference 
compared to healthy controls.

Strengths and limitations
This is the first meta-analysis that summarizes the available evidence on HRQoL outcome of patients 
with HD. Our findings must be interpreted in the light of a few limitations. First, we could not test 
whether HRQoL is moderated by length of aganglionosis, operation technique, postoperative complic-
ations, presence of stoma and the presence of an associated syndrome, because of the small number of 
studies with complete data of study- and patient characteristics. Although for a few factors the 
moderation on HRQoL findings was tested in this study, this was done by meta-regression or group-
comparison of meta-analytic findings. This type of analysis does not allow for the calculation of direct 
relations but calculates relations between studies’ averages or proportions and studies effect sizes. 
Second, there was large heterogeneity in HRQoL findings among the small amount of included studies, 
resulting in non-robust effects in this study. Third, the evidence of this meta-analysis is based on small, 
cross-sectional studies, which makes it impossible to assess longitudinal trends in HRQoL, and to assess 
the influence of transitions in life including puberty and adolescence on HRQoL. Our findings showed 
no linear relationship between age and HRQoL, but this relation may not be linear. The subgroup 
analysis did not indicate significant differences between age groups, but is limited by the randomness of 
the cut-off values used to group the patients into age groups. A last limitation of this meta-analysis is 
that different instruments to measure HRQoL make different estimations, we aimed to correct for this 
by including the difference of patients with Hirschsprung disease with normative data in the meta-
analysis, which is less vulnerable to a bias introduced by variance between instruments than directly 
including scores.
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Risk of bias
There was a risk of selection bias, as some included studies consisted of a cohort with patients with 
anorectal malformations and patients with Hirschsprung disease, and also because patients with Down 
syndrome were underrepresented. Although we tried to limit the influence of information bias by 
including only studies that used questionnaires that had shown to have adequate construct validity to 
measure HRQoL, there was heterogeneity in HRQoL outcomes assessed by the different instruments. 
Differences in the design of the questionnaires, the amount of detail assess with the different items and 
constitution of domain scores may account for this. There was no evidence of an influence of publication 
bias on our findings based on Egger’s intercept and visual inspection of funnelplots (presented in the 
Supplementary Material), although findings were not very robust with low fail safe N’s.

CONCLUSION
In this systematic review and meta-analysis, no evidence was found for impaired HRQoL outcome in 
patients with HD compared to healthy controls, neither for the moderating effect of sex, parental proxy 
or self-report on HRQoL outcome. Physical functioning was most impaired by disease-specific 
complaints. To further study the longitudinal trends in HRQoL and determinants of HRQoL in patients 
with HD, we need longitudinal studies that assess the relationship between patient characteristics, 
functional outcomes and HRQoL.

ARTICLE HIGHLIGHTS
Research background
Patients with Hirschsprung disease are at risk for disease-specific sequelae, that in turn may impair 
health-related quality of life (HRQoL).

Research motivation
An increasing number of cohort studies describe health-related quality of life in patients with 
Hirschsprung disease, but no previous study has systematically reviewed and quantitatively analyzed 
all available evidence on HRQoL.

Research objectives
To summarize all available evidence on HRQoL in patients with Hirschsprung disease and to study 
moderating factors of HRQoL.

Research methods
A systematic review and meta-analysis in accordance with the PRISMA guidelines was conducted. After 
search in Pubmed, Web of Sciences, PsycInfo and Embase and selection, 17 studies met eligibility 
criteria and were included in this study. Random effect models were used for meta-analytic aggregation 
of generic HRQoL scores. Meta-regression was used to assess the relationship between patient and 
clinical characteristics and generic HRQoL. Disease-specific HRQoL outcomes of patients with HD were 
systematically reviewed.

Research results
Seventeen articles were included in the systematic review (n = 1137 patients) and 15 in the quantitative 
meta-analysis (n = 1024 patients). Patient’s age ranged between 0 and 21 years. Meta-analytic 
aggregation showed a non-significantly impaired generic HRQoL in patients with HD compared to 
healthy controls. Physical, psychosocial and social HRQoL were also not significantly lower compared 
to healthy controls. There was no relation between health-related outcomes and the sex of the patients 
and whether generic HRQoL was measured by parental proxy or self-report. Disease-specific 
complaints of patients with HD impaired physical HRQoL, but not psychosocial and social HRQoL.

Research conclusions
In this systematic review and meta-analysis, no evidence was found for impaired generic HRQoL in 
patients with HD compared to healthy controls, neither for moderating effects of sex, parental proxy or 
self-report.

Research perspectives
Future studies should focus on longitudinal trends in HRQoL and on the relation between funtional 
outcome and HRQoL.

https://f6publishing.blob.core.windows.net/2416ca98-88f2-4ae1-8951-bf89459e5466/WJG-28-1362-supplementary-material.pdf
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