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Abstract
Introduction: Esophageal achalasia is a chronic motility disorder that impairs quality of life (QoL). The aim of this study was to evaluate 
changes in QoL after peroral endoscopic myotomy (POEM) and to identify selected socio-demographic and clinical predictors.
Methods: A prospective observational study included 50 patients aged 19–84 years. QoL was assessed using the Patient Assessment 
of Upper Gastrointestinal Disorders-Quality of Life (PAGI-QOL) before and three months after POEM. Changes and predictors of 
improvement were analyzed using non-parametric tests and generalized linear mixed models.
Results: Total QoL and all domains improved significantly. The greatest changes were observed in Diet and Food Habits (r = −0.813,  
p < 0.001), Daily Activities (r = −0.726, p < 0.001), and Psychological Well-being and Distress (r = −0.720, p < 0.001). The total PAGI-QOL 
score increased significantly from 3.4 to 4.5 (r = −0.799, p < 0.001). Previous treatment predicted lower improvement in the Diet and Food 
Habits domain (β = −1.33, p = 0.005), as well as in total QoL (β = −0.668, p = 0.046). Higher age was associated with smaller improvement 
in the Relationship domain (β = −0.02, p = 0.013). The PAGI-QOL demonstrated excellent reliability for the total score (α = 0.946;  
ω = 0.95).
Conclusion: QoL improved after POEM. Routine QoL assessment should be integrated into achalasia care, particularly in older patients 
and those with prior treatment.
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Introduction

Esophageal achalasia is a chronic neurogenic disorder charac-
terized by impaired relaxation of the lower esophageal sphinc-
ter and loss of peristalsis in the esophageal body due to de-
generation of inhibitory neurons within the myenteric plexus. 
The resulting functional obstruction leads to progressive eso-
phageal dilatation and impaired bolus transit, clinically man-
ifesting primarily as dysphagia (Pesce et al., 2023). Although 
achalasia is a relatively rare condition, with an incidence of 
approximately 1–3 per 100,000 population per year, it can 
occur at any age and most commonly affects adults and older 
individuals (Evensen et al., 2022). Typical symptoms include 
progressive dysphagia to both solids and liquids, regurgitation 
of undigested food, retrosternal chest pain, and unintentional 
weight loss; in advanced stages, respiratory complications re-
lated to aspiration may occur (Vaezi et al., 2020). These symp-
toms negatively affect daily functioning, limit occupational 
performance and social participation, and impair psychologi-
cal well-being. Studies consistently describe prolonged uncer-
tainty, frustration, and psychosocial burden that substantially 

compromise quality of life (QoL) (Hanschmidt et al., 2023; 
Kalantari et al., 2021).

Therapeutic options for achalasia include pneumatic dila-
tion, laparoscopic Heller myotomy, botulinum toxin injection, 
and modern endoscopic techniques, particularly peroral endo-
scopic myotomy (POEM). Although these interventions are 
effective in reducing symptoms, clinical response is heteroge-
neous and varies across patients (Campagna et al., 2021). Ob-
jective parameters such as high-resolution manometry do not 
necessarily correlate with patients’ subjective perception of 
improvement; associations between physiologic measures and 
QoL outcomes may be weak (Evensen et al., 2022; Madhana- 
gopalan et al., 2025). These findings highlight the need to 
incorporate QoL as a key indicator of treatment success and 
to use patient-reported outcomes capturing psychosocial di-
mensions (Reed and Dellon, 2018). Several questionnaires 
have been developed to assess QoL in upper gastrointestinal 
disorders, including the Patient Assessment of Upper Gastro-
intestinal Disorders-Quality of Life (PAGI-QOL) and the Gas-
trointestinal Quality of Life Index (GIQLI). Both instruments 
demonstrate high reliability and sensitivity to change after 
therapeutic interventions (De la Loge et al., 2004a; Eypasch et 
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al., 1995). Despite their availability, relatively few studies have 
systematically compared QoL before and after achalasia treat-
ment (Ben-Meir et al., 2001; Garrigues et al., 2010). Evidence 
on sociodemographic and clinical predictors influencing the 
magnitude of improvement remains limited; existing studies 
suggest roles for age, comorbidities, and previous treatment 
history, although results are inconsistent (Campagna et al., 
2021; Evensen et al., 2022). Systematic reviews confirm signif-
icant QoL improvements after intervention, particularly after 
POEM (Zhong et al., 2020). Identification of QoL predictors is 
relevant to nursing practice, as nurses contribute to symptom 
monitoring, evaluation of subjective response, and patient 
education. Person-centred nursing emphasizes individualized 
care and a holistic understanding of patients’ needs (McCor-
mack and McCance, 2016). In gastrointestinal disorders, nurs-
ing care influences symptom management, adherence to die-
tary recommendations, lifestyle measures, and follow-up care, 
which are linked to QoL outcomes (Linedale et al., 2020).

The aim of this study was to evaluate changes in QoL 
among patients with achalasia following treatment and to ex-
amine the role of selected sociodemographic and clinical vari-
ables. We hypothesized that QoL would significantly improve 
across all assessed domains following achalasia treatment. We 
further hypothesized that age, body mass index (BMI), comor-
bidities, and history of previous achalasia treatment would be 
significantly associated with the magnitude of QoL change. 
Specifically, we expected that older age and previous treatment 
experience would be associated with smaller improvements in 
QoL after treatment.

 
Materials and methods

Data collection and research instrument
A quantitative prospective observational cohort study with 
pre-post design was conducted at the Clinic of Gastroentero-
logical Internal Medicine, University Hospital Martin (June 
2024 to November 2025). The clinic is one of the regional cen-
tres that has been providing interventional treatment of acha-
lasia since 2014. Given the rarity of achalasia and the limited 
number of POEM procedures performed annually, the sam-
ple size reflected the number of consecutive patients treated 
at the center during the study period. Patients indicated for 
POEM who were willing to participate in the study (includ-
ing follow-up assessment after three months) and met the 
inclusion criteria were invited to participate in the study: age 
≥18  years, physician-confirmed diagnosis of achalasia based 
on standard diagnostic criteria, indication for POEM, and abil-
ity to complete the questionnaire independently. Exclusion 
criteria included cognitive impairment, diagnosed psychiatric 
disorder, inability to complete the questionnaire, or refusal to 
participate.

The questionnaire was administered in paper format. At 
baseline (T1), patients received standardized instructions 
from a nurse and completed the questionnaire prior to POEM. 
Three months after POEM (T2), patients completed the fol-
low-up questionnaire during a scheduled outpatient visit. 
QoL was assessed using the PAGI-QOL questionnaire (De la 
Loge et al., 2004a, b). A validated Slovak version was obtained 
through the MAPI Research Trust. The instrument comprises 
30 items across five domains (Daily activities, Clothing, Diet 
and food habits, Relationship, Psychological well-being and 
distress) and provides a total QoL score. Items were reverse 
coded so that higher scores indicated better QoL. Domain and 
total scores were calculated as arithmetic means according to 

scoring guidelines. The questionnaire was supplemented with 
sociodemographic variables (sex, age, education, marital sta-
tus, employment status) and clinical variables (BMI, comor-
bidities, previous achalasia treatment).

Data analysis
Descriptive statistics were calculated for all study variables. 
Categorical variables are presented as absolute and relative 
frequencies. Continuous variables are reported as mean ± 
standard deviation (SD) and range. Changes between baseline 
(T1) and three months after POEM (T2) were evaluated using 
the Wilcoxon signed-rank test. Effect sizes were expressed as 
rank-biserial correlation coefficients (r). The level of statisti-
cal significance was set at α = 0.05. To identify predictors of 
change in QoL, difference scores Δ = T2 − T1 (change between 
time points T2 − T1, i.e., post-POEM score minus pre-POEM 
score for each domain and total score) were entered as depend-
ent variables into generalized linear mixed models (GLMM). 
Age, BMI, presence of comorbidities (yes/no), and previous 
therapeutic intervention for achalasia (yes/no) were included 
as fixed effects, while patient identifier was specified as a ran-
dom effect. Models assuming Gaussian distribution were fitted 
using the glmmTMB package (Brooks et al., 2017). Regression 
coefficients (β), standard errors (SE), z-values, p-values, and 
95% confidence intervals were reported. Internal consistency 
of the PAGI-QOL total score and its domains was evaluated 
using Cronbach’s alpha α (Cronbach, 1951) with Feldt confi-
dence intervals CI (Feldt et al., 1987) and McDonald’s omega ω 
(Stensen and Lydersen, 2022). All statistical and psychometric 
analyses were performed in R (R Core Team, 2025). Reliabili-
ty analyses were conducted using the psych package (Revelle, 
2025), and graphical outputs were generated using ggplot2 
(Wickham, 2016) and patchwork (Pedersen, 2024).

Ethical aspects
The study was approved by the Ethics Committee of the Jes-
senius Faculty of Medicine, Comenius University in Martin 
(JFM CU number EK 46/2024) and conducted in accordance 
with the Declaration of Helsinki (1964 and its later amend-
ments). Participation was voluntary and anonymous. Written 
informed consent was obtained from all participants.

 
Results

The sample included 50 patients (44% women and 56% men). 
The mean age was 55.5 ± 15.7 years (range 19–84). Most par-
ticipants had secondary education (72%), followed by univer-
sity education (16%) and primary education (12%). Married 
or partnered participants represented 46%, single participants 
30%, and widowed participants 16%. Employed and retired 
participants each accounted for 44% of the sample.

The mean BMI was 26.8 ± 7.1 at T1 and 26.8 ± 7.0 at T2 
(range 17.6–42.5). Comorbidities were reported by 66% of 
participants (n = 33), most frequently cardiovascular (34%), 
neurological (16%), musculoskeletal (12%), and respiratory 
(10%). First-time treatment was reported by 70% of patients 
(n = 35), whereas 30% (n = 15) had undergone previous treat-
ment (pneumatic dilation 46.7%, pharmacotherapy 46.7%, 
Heller myotomy 6.7%).

Reliability and internal consistency of the PAGI-QOL
Internal consistency coefficients for the PAGI-QOL total score 
and individual domains are presented in Table 1. The total  
PAGI-QOL demonstrated excellent reliability (α = 0.946; 95% 
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CI 0.92–0.97; ω = 0.95). The domains Daily activities (α = 0.939;  
ω = 0.94) and Psychological well-being and distress (α = 0.923; 
ω = 0.93) showed the highest internal consistency. Diet and 
food habits also demonstrated very good reliability (α = 0.910; 
ω = 0.91). The Relationship domain showed acceptable reliabil-
ity (α = 0.771; ω = 0.77). The Clothing domain had the lowest 
coefficients (α = 0.705; 95% CI 0.48–0.87; ω = 0.71), likely due 
to the small number of items (n = 2); nevertheless, this domain 
also reaches the limit of acceptable reliability for research pur-
poses.

Table 1. Internal consistency of PAGI-QOL by domains

Domain Cronbach’s 
alpha 95% CI McDonald’s 

omega

Daily activities 0.939 0.91–0.96 0.94

Clothing 0.705 0.48–0.87 0.71

Diet and food habits 0.910 0.87–0.95 0.91

Relationship 0.771 0.66–0.88 0.77

Psychological well-
being and distress

0.923 0.89–0.96 0.93

Total PAGI-QOL score 0.946 0.92–0.97 0.95

Changes in individual PAGI-QOL items after POEM
A detailed analysis of individual PAGI-QOL items demon-
strated consistent improvement in QoL scores across all eval-
uated domains between the pre-POEM assessment (T1) and 
the post-POEM assessment (T2). The largest mean changes 
were observed in the Diet and food habits domain, particu-
larly for item 14 (avoiding certain types of food; Δ = 2.16), 
item 16 (reduced enjoyment of food; Δ = 2.14), and item 18 
(disappointment due to inability to choose preferred foods;  
Δ = 2.06). Within the Daily activities’ domain, the greatest 
mean change was observed for item 7 (concerns about expe-
riencing symptoms in public; Δ = 2.12), indicating a reduc-
tion in social discomfort and psychological burden associated 
with gastrointestinal manifestations of the disease. Improve-
ments were also noted in items related to work performance, 
household activities, and travel, with mean differences rang-
ing from 0.80 to 1.34 points. In the Psychological well-being 
and distress domain, several items increased by approximately 
1  point, indicating better subjective well-being after POEM. 
Changes in the Relationship domain were smaller (up to 
0.50 points). In the Clothing domain, scores increased from  
4.4 ± 1.0 at T1 to 4.9 ± 0.4 at T2 (z = −2.91; p = 0.004;  
r = −0.412), indicating a statistically significant difference.

Changes in PAGI-QOL domains after POEM
Based on paired Wilcoxon signed-rank tests, statistically sig-
nificant improvements were observed across all PAGI-QOL do-
mains between T1 and T2. Changes across individual domains 
are illustrated in Chart 1. The largest increase was found in the 
Diet and food habits domain, where the mean score rose from 
2.4 ± 1.4 to 4.3 ± 0.6 (z = −5.75; p < 0.001; r = −0.813), which 
represents a very large effect of change in this area. Signifi-
cant improvements were also observed in the Daily activities’ 
domain (z = −5.14; p < 0.001; r = −0.726) and the Psycho-
logical well-being and distress domain (z = −5.09; p < 0.001;  
r = −0.720), where the average score increased by more than 
1  point. These results indicate a comprehensive positive im-
pact of the treatment on functional abilities and subjective 
experience of patients. Smaller but statistically significant 
changes were identified in the Relationship domain (z = −2.92; 

p = 0.004; r = −0.412) and the Clothing domain (z = −2.91;  
p = 0.004; r = −0.412). The total PAGI-QOL score increased 
from 3.4 ± 0.9 to 4.5 ± 0.3 (z = −5.65; p < 0.001; r = −0.799), 
which confirms the significant overall benefit of achalasia 
treatment on the QoL of patients.

 
Chart 1. Changes in QoL scores across PAGI-QOL domains before 
(T1) and 3 months after POEM (T2). Boxplots display median 
values, interquartile ranges (IQR), and individual data points 
for the domain’s Daily activities, Clothing, Diet and food habits, 
Relationship, Psychological well-being and distress, and the total 
PAGI-QOL score.

Predictors of changes in QoL
To identify factors associated with changes in individual PA-
GI-QOL domains and in the total score between T1 and T2, 
generalized linear mixed models were applied. The following 
variables were included as predictors: age, BMI, presence of 
comorbidities, and previous therapeutic intervention for acha-
lasia (yes/no). Table 2 presents descriptive statistics and com-
parisons of PAGI-QOL domains at baseline before (T1) and 
three months after POEM (T2).

The most pronounced statistically significant predictor of a 
lower magnitude of improvement in the Diet and food habits 
domain was a history of previous therapeutic intervention for 
achalasia (β = −1.33; SE = 0.47; z = −2.82; p = 0.005), suggest-
ing that patients with prior treatment achieved smaller im-
provements in QoL in this domain. This variable was also iden-
tified as a significant predictor of change in the total QoL score 
(β = −0.668; SE = 0.335; z = −1.99; p = 0.046). In the Clothing 
domain, the association reached marginal statistical signifi-
cance (p = 0.056). Age demonstrated a statistically significant 
negative association with change in the Relationship domain 
(β = −0.02; SE = 0.009; z = −2.49; p = 0.013). In the Relation-
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ship domain, the model estimated that the predicted change in 
score decreased with increasing age (Chart 2). Predicted values 
approached zero at approximately 70–75 years of age.

BMI and the presence of comorbidities were not statisti-
cally significant predictors in any of the models. Age did not 
demonstrate statistically significant effects in the remaining 
QoL domains.

 
Chart 2. Predicted change in QoL in the Relationships domain as 
a function of age. The plot shows a significant negative association 
between age and change in QoL score from baseline (T1) to follow-up 
(T2). The shaded area represents the 95% confidence interval. The 
vertical red arrow indicates the age (72 years) at which no change in 
QoL score is predicted. Individuals younger than 72 are predicted to 
improve, while those older may experience little to no improvement 
or even a decline in QoL.

Table 2. PAGI-QOL domains before (T1) and three months after POEM (T2)

Domain T1  
mean ± SD

T2  
mean ± SD z-value p-value effect size (r)

Daily activities 3.3 ± 1.3 4.4 ± 0.5 −5.14 <0.001 −0.726

Clothing 4.4 ± 1.0 4.9 ± 0.4 −2.91 0.004 −0.412

Diet and food habits 2.4 ± 1.4 4.3 ± 0.6 −5.75 <0.001 −0.813

Relationship 4.5 ± 0.9 4.9 ± 0.3 −2.92 0.004 −0.412

Psychological well-being and distress 3.7 ± 1.1 4.7 ± 0.4 −5.09 <0.001 −0.720

Total PAGI-QOL 3.4 ± 0.9 4.5 ± 0.3 −5.65 <0.001 −0.799

Note: p < 0.05 was considered statistically significant

 
Discussion

The results of this study demonstrate that significant im-
provements in QoL were evident three months after POEM in 
patients with achalasia. The most pronounced changes were 
observed in the domains of Diet and food habits, Daily activi-
ties, and Psychological well-being and distress. These findings 
reflect the fundamental nature of the disease, in which dys-
phagia represents the dominant symptom affecting food in-
take, social functioning, and emotional well-being. Eating dif-
ficulties frequently lead to food avoidance, social withdrawal, 
and increased anxiety, all of which substantially reduce QoL 
(Evensen et al., 2022; Pesce et al., 2023). Both early and sus-
tained benefits of POEM have been reported in clinical stud-
ies and systematic reviews (Campagna et al., 2021; Evensen et 
al., 2022; Zhong et al., 2020). Comparable improvements have 

also been documented after surgical Heller myotomy (Asti et 
al., 2017; Ben-Meir et al., 2001), suggesting that relief of func-
tional obstruction at the level of the lower esophageal sphinc-
ter represents a pivotal therapeutic mechanism, regardless 
of the intervention type. Although physical domains showed 
marked improvement, psychosocial domains demonstrated a 
slower trajectory of change. Interpersonal relationships and 
self-perception are shaped by long-term illness experiences 
and coping mechanisms, which may not immediately change 
after removal of mechanical obstruction. A similar discrepancy 
between rapid physical improvement and slower psychosocial 
adaptation has been described in other gastrointestinal disor-
ders (Reed and Dellon, 2018). Age emerged as a significant fac-
tor influencing the magnitude of improvement, particularly in 
the Relationship domain. Increasing age was associated with 
a smaller degree of change, which may relate to reduced so-
cial flexibility and more stabilized life roles in older individuals 
(Hanschmidt et al., 2023; Kalantari et al., 2021).

A history of previous achalasia treatment was also identi-
fied as a significant predictor. Patients who had undergone pri-
or therapeutic interventions demonstrated smaller improve-
ments, especially in the Diet and food habits domain. This may 
reflect longer disease duration, entrenched eating behaviors, 
and different expectations regarding treatment outcomes. Pre-
vious studies have reported more favorable responses among 
treatment-naïve patients (Garrigues et al., 2010; Vaezi et al., 
2020). No significant associations were found between BMI, 
comorbidities, and changes in QoL. This suggests that subjec-
tive improvement is primarily linked to symptom relief rather 
than overall somatic status (Pesce et al., 2023). The absence 
of significant associations for BMI and comorbidities may also 
be related to the relatively small sample size, which may have 
limited the statistical power to detect weaker effects. Further-
more, disease severity and duration of symptoms, which were 
not included in the analysis, may have influenced the observed 
associations. Although the observed improvements in QoL are 
likely related to the clinical effectiveness of POEM, alternative 
explanations should also be considered. Patient expectations 
regarding treatment success and placebo-related effects may 
have contributed to the perceived improvement in subjective 
outcomes. This consideration is particularly relevant because 
QoL was assessed using a patient-reported questionnaire. Fu-
ture studies should further explore the potential influence of 
patient expectations on subjective treatment outcomes and 
evaluate the long-term sustainability of QoL improvements 
following POEM.
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The total PAGI-QOL score provides a comprehensive meas-
ure of overall quality of life in patients with achalasia, encom-
passing functional, nutritional, and psychosocial aspects. The 
excellent reliability of the total score confirmed in this study 
(α = 0.946; ω = 0.95) supports its suitability for evaluating 
treatment outcomes in patients with achalasia. The PAGI-QOL 
questionnaire demonstrated strong psychometric properties 
in this cohort, consistent with previous validation studies con-
firming its reliability and construct validity (De la Loge et al., 
2004a, b). A minimal clinically important difference of approx-
imately 0.40 points for the total QoL score has been reported, 
supporting the clinical relevance of the observed changes. The 
availability of disease-specific instruments for achalasia fur-
ther emphasizes that QoL is a key outcome parameter in the 
management of this condition (Urbach et al., 2005).

From a nursing perspective, these findings underline the 
importance of continuity of care. Education focused on dietary 
management, support for gradual social reintegration, and fa-
cilitation of coping strategies for anxiety and uncertainty may 
contribute to sustained improvements in QoL. This approach 
aligns with person-centered nursing care models that em-
phasize individualized and holistic care (McCormack and Mc-
Cance, 2016). Integration of structured follow-up and timely 
intervention for psychological or social distress has also prov-
en beneficial in other gastrointestinal conditions (Linedale 
et al., 2020). Overall, POEM provides not only physiological 
benefits but also meaningful functional and psychosocial im-
provements, and systematic assessment of QoL should be in-
corporated into routine nursing care for patients with gastro-
enterological diseases.

Limitations
The study was conducted in a single regional gastroenterology 
center, which limits the generalizability of the findings. The 
relatively small sample size may have limited the statistical 
power to detect weaker associations. The follow-up period last-
ed only three months after treatment; therefore, long-term 
changes in QoL and the sustained effectiveness of POEM could 
not be evaluated. The relatively short follow-up period does 
not allow conclusions regarding the long-term sustainability 
of QoL improvements after POEM. It is possible that some 
benefits may diminish over time or that additional changes 
may emerge during longer follow-up periods. Disease severity 
and duration of symptoms were not systematically assessed 
and therefore could not be included as potential confound-
ing variables. These factors may have influenced the observed 
changes in QoL. QoL assessment was based on a self-reported 
questionnaire, which may have introduced subjective bias. De-
spite these limitations, the study provides insight into short-
term changes in QoL following treatment for achalasia.

 
Conclusion

The findings of this study contribute to a better understanding 
of the factors influencing changes in QoL among patients with 
achalasia following treatment. The results demonstrate that 
assessing QoL provides important information beyond clinical 
parameters alone, allowing for the capture of functional, nu-
tritional, and psychosocial aspects of a patient’s health status. 
The study highlights the need to systematically integrate QoL 
assessment into routine clinical practice and follow-up care for 
patients with achalasia. Particular attention should be given 
to older patients and those with a history of previous treat-
ment, in whom smaller improvements were observed in cer-

tain QoL domains. Identifying these patient groups may help 
healthcare professionals tailor symptom monitoring, nursing 
interventions, and educational support to individual needs. 
Specific nursing interventions may include regular assessment 
of QoL using validated instruments, dietary counselling fo-
cused on post-treatment eating habits, monitoring of psycho-
social well-being, and targeted education aimed at supporting 
long-term self-management and adherence to follow-up care. 
A comprehensive, patient-centered approach that addresses 
not only symptom control but also support in daily function-
ing, dietary management, and psychosocial well-being may 
contribute to improved long-term treatment outcomes and 
enhanced QoL in patients with achalasia.
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