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a b s t r a c t 

Background: The impact of advanced age on esophageal motility remains relatively underexplored, par- 

ticularly using updated diagnostic protocols. 

Aims: To evaluate esophageal motility findings, indications, success rate, and diagnostic yields of high- 

resolution manometry (HRM) in elderly patients. 

Methods: A retrospective multicenter study was conducted across six tertiary medical centers of adult 

patients undergoing HRM between 2022 and 2024. The indications, success rate, diagnostic yield, and 

HRM metrics were compared according to the novel definition of elderly ( ≥75 years old). 

Results: 1146 patients were included (275 ≥ 75 years and 871 < 75 years). Dysphagia was the most com- 

mon indication among elderly patients ( ≥75 years: 69.0 % vs. < 75 years: 45.2 %, p < 0.001). The success 

rate of HRM was similar (91.7 % vs. 90.0 %, p = 0.575). Elderly patients exhibited higher rates of type 

III achalasia (6.1 % vs. 1.2 %, p < 0.001), esophagogastric junction (EGJ) outflow obstruction (13.6 % vs. 

3.1 %, p < 0.001), and hypercontractile esophagus (5.3 % vs. 2.5 %, p < 0.001). Diagnostic yield increased 

with age for any motility disorder ( p = 0.016) and Disorders of EGJ Outflow ( p < 0.001). For any motil- 

ity disorder, the prevalence increased from 45.7 % ( < 65 years) to 48.9 % (65–74 years) to 56.0 % ( ≥75 

years)( p = 0.016). 

Conclusion: There is a higher prevalence of motility disorders observed in older populations, especially 

after age 75, supporting the relevance of the novel definition of elderly. 

© 2025 The Author(s). Published by Elsevier Ltd on behalf of Editrice Gastroenterologica Italiana S.r.l. 

This is an open access article under the CC BY license ( http://creativecommons.org/licenses/by/4.0/ ) 
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. Introduction 

In its most recent reports, the World Health Organization re- 

orted that by 2030, 1 in 6 people in the world will be aged
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0 years or over, and that the number of persons aged 80 years 

r older is expected to triple between 2020 and 2050 to reach 

26 million [ 1 , 2 ]. Although the term elderly has often been used

o refer to people aged 65 or older, more recently, due to a 

henomenon of “rejuvenation”, it has been proposed that the 

erm elderly should be used to indicate individuals aged 75 or 

lder [ 3 ]. 

In the elderly, due to impaired swallowing dynamics, neu- 

ological and cardiovascular diseases, and widespread use of 
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edications, dysphagia has been reported in up to 50 % of indi- 

iduals [ 4 ]. Older studies investigating the impact of ageing on 

sophageal motility have shown that both the sensory functions 

nd visceral perception significantly decrease with advanced age, 

ontributing to dysphagia. The distinctive motility functions of 

lderly individuals include changes in esophageal peristalsis and 

elayed esophageal emptying when compared with younger age 

roups [ 5 ]. Other studies found a significant decrease in peristaltic 

ave amplitudes, as well as decreased pressures of esophageal 

ontraction and reduction in the upper and lower sphincters’ pres- 

ures [ 6 , 7 ]. Moreover, a systematic review including 16 esophageal 

otility studies with over 1500 asymptomatic and dysphagia 

ubjects described that aging is associated with an increased 

revalence of achalasia and distal esophageal spasm [ 8 ]. Such 

ndings have recently been confirmed by a retrospective study in 

ubjects older than 65 years [ 9 ]. 

It must be acknowledged, however, that most of the older stud- 

es were conducted using esophageal conventional manometry and 

revious versions of the Chicago Classification (CC) of esophageal 

otility disorders, which makes their findings outdated. In par- 

icular, the criteria for the diagnosis of esophagogastric junction 

utflow obstruction (EGJOO) and ineffective esophageal motility 

IEM) have been modified, allowing the identification of more clin- 

cally relevant disease phenotypes [ 10–12 ]. In recent years, con- 

entional manometry has been replaced by the more sophisticated 

nd accurate high-resolution esophageal manometry (HRM), which 

ow represents the gold standard for studying the motility of the 

sophageal body and the lower esophageal sphincter (LES) [ 13–15 ]. 

n addition, the CC version 4.0 (CCv4.0), currently represents the 

ost updated guideline for performing and interpreting HRM stud- 

es [ 10 , 16 ]. 

There is a lack of data regarding the impact of increasing age on 

sophageal motility findings and on the prevalence of esophageal 

otility disorders in elderly patients according to the updated di- 

gnostic testing and criteria with HRM. In addition, it is unclear 

hether the novel definition of elderly ( ≥75 years old) has an 

mpact on the prevalence and characteristics of esophageal motil- 

ty findings among elderly patients. Therefore, in this study, we 

imed at investigating the characteristics, indications, diagnostic 

ield, and success rate of HRM among elderly patients compared 

o younger patients. 

. Materials and methods 

.1. Study design 

This was a retrospective, multicentre study conducted at six ter- 

iary medical centers (Pisa, Padua, Genoa and Rome, Italy; Nazareth 

ospital and Shamir Medical Center, Israel). HRM reports of con- 

ecutive adult patients who underwent the study from 2022 un- 

il 2024 were retrospectively reviewed. Patients under the age of 

8 were not eligible for study inclusion. In addition, to investigate 

nly primary esophageal motility disorders, patients with a history 

f foregut surgery, cerebral vascular accidents, neurological dis- 

ases, known connective tissue disease, and patients under med- 

cations known to influence esophageal motility were excluded. 

emographic and clinical data including age, gender, body mass 

ndex (BMI), comorbidities, medications, indication for HRM, and 

resenting symptoms were collected at the time of the HRM. The 

ndications for performing the study were categorized as either: 

1) non-obstructive esophageal dysphagia; (2) gastroesophageal re- 

ux disease (GERD) evaluation (i.e., patients undergoing HRM to 

ocate the EGJ prior to catheter-based pH monitoring); (3) non- 

ardiac chest pain; (4) epigastric pain; (5) regurgitation and/or 

omiting; or (6) pre-esophageal surgery assessment (patients un- 
1616
ergoing HRM prior to surgery for benign esophageal conditions 

ncluding prior to hiatal hernia repair and fundoplication). 

.2. Ethical considerations 

The study was approved by the local Institutional Review Board 

f the Nazareth EMMS Hospital and conducted according to the 

eclaration of Helsinki (approval 89–22 EMMS). Given the retro- 

pective nature of the study and anonymous data, the need for in- 

ormed consent was waived. 

.3. HRM protocol and interpretation 

HRM was performed using the ManoScan (Medtronic, Min- 

eapolis, MN, USA) and Diversatek (Diversatek Healthcare, Milwau- 

ee, WI, USA) systems. Prior to testing all patients were asked to 

top any medication known to modify esophageal motility, includ- 

ng opiates, calcium antagonists, and nitrates for at least 3 weeks. 

he HRM protocol included a 30-s baseline recording and ten 5-ml 

ater swallows at 20–30 s intervals in the supine position and five 

n the upright position, following a 60-s adaptation period from 

he position change as well as a 30-s new baseline period [ 10 , 17 ].

ituations in which the HRM catheter could not be positioned for 

cquisition of the study due to inability to intubate the upper or 

ower esophageal sphincter, or due to patients’ inability to tolerate 

he catheter were defined as technical failure. Failed HRM studies 

ere excluded from the analysis of HRM findings but included in 

he sub-analysis on the success rate. 

All HRM studies were reviewed by an expert in esophageal 

otility testing at the hospital in which the study was performed, 

nd all studies were diagnosed as per CCv4.0 [ 10 ]. To assess the 

ield of HRM, motility diagnoses were evaluated both individually 

nd in sub-groups. The motility disorders were grouped as Disor- 

ers of EGJ Outflow and Disorders of Peristalsis as per the Chicago 

lassification [ 10 , 18 ]. The primary endpoint was the assessment of 

sophageal motility at HRM in patients older than 75 years versus 

ounger patients (aged 18–74 years) given the proposed new defi- 

ition of elderly [ 3 ]. Additionally, we sought to describe the differ- 

nces in HRM diagnoses between patients meeting the older def- 

nition of elderly (i.e., ≥65 years of age) and patients meeting the 

ovel definition of elderly (i.e., ≥75 years of age), as well as the 

echnical success of HRM in elderly versus younger patients, and 

o evaluate any differences between subgroups of elderly patients 

i.e., age between 75–79 versus age ≥ 80 age groups). 

For the assessment of dysphagia, the dysphagia component of 

he Eckardt score was used [ 19 ]. To assess GERD symptoms, the 

ERDQ score was used [ 20 ]. As CCv4.0 does not comment on up- 

er esophageal sphincter metrics, these were not assessed in the 

tudy. 

.4. Statistical analysis 

Categorical variables are presented as frequency and percent- 

ge. Normality was evaluated using the Anderson-Darling test. 

ontinuous variables were presented as mean and standard de- 

iation. The Pearson chi-square test and Fisher’s exact test were 

sed to compare categorical variables. Mann-Whitney test or stu- 

ent t -tests were performed to compare continuous variables. A 

ultivariate logistic regression analysis was performed to assess 

he influence of different variables that were statistically signif- 

cant on univariate analyses. All statistical tests were two-sided 

ith a p-value of < 0.05 considered significant. Analyses were 

erformed using IBM SPSS Statistics v.28 software (Armonk, NY, 

SA) 
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Table 1 

Demographics and background medical conditions of the patient cohort. 

Total cohort Age < 75 Age ≥75 

n % n % n % p-value 

Sex Male 500 43.6 % 374 42.9 % 126 45.8 % 0.401 

Female 646 56.4 % 497 57.1 % 149 54.2 % 

Age 58.4 ± 17.8 51.8 ± 15.2 79.3 ± - 3.7 < 0.001 

BMI 25.7 ± 4.6 25.9 ± 4.7 25.1 ± 4.4 0.024 

Ischemic Heart Disease 81 7.2 % 45 5.3 % 36 13.1 % < 0.001 

Diabetes 122 10.8 % 86 10.1 % 36 13.1 % 0.161 

Neurologic disease 116 10.5 % 85 10.1 % 31 11.5 % 0.528 

Connective Tissue Disease 32 2.9 % 24 2.8 % 8 2.9 % 0.936 

Alcohol use 144 12.8 % 68 8.0 % 76 27.6 % < 0.001 

Smoking 172 15.2 % 154 18.0 % 18 6.5 % < 0.001 

Chest Radiation 20 1.8 % 18 2.1 % 2 0.7 % 0.132 

Neck Radiation 3 0.3 % 3 0.4 % 0 0.0 % 0.325 

PPI use 626 55.4 % 451 52.7 % 175 63.6 % 0.002 

H2B use 15 1.3 % 11 1.3 % 4 1.5 % 0.834 

NSAID use 165 14.6 % 110 12.9 % 55 20.0 % 0.004 

SSRI use 106 9.4 % 83 9.7 % 23 8.4 % 0.506 

TCA use 26 2.3 % 22 2.6 % 4 1.5 % 0.282 

BMI: body mass index; PPI: proton pump inhibitor; H2B: histamine H2 blocker; NSAID: non-steroidal anti-inflammatory drug; SSRI: selective serotonin uptake inhibitor; 

TCA: tricyclic antidepressant. 
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. Results 

.1. Patient demographics and baseline medical conditions 

A total of 1146 patients were included in the study; of them 

00 were men (43.6 %) and 646 women (56.4 %). The mean age 

as 58.4 ± 17.8. The total cohort was subdivided into two groups: 

atients younger than 75 years (871 subjects, 76.0 %) and patients 

ged 75 or older (275 subjects, 24.0 %). Differences were noted be- 

ween the younger group and the older group in terms of base- 

ine characteristics ( Table 1 ). Elderly subjects had higher rates of 

schemic heart disease (13.1 % vs 5.3 %, p < 0.001), alcohol use 

27.6 % vs 8.0 %, p < 0.001), non-steroidal anti-inflammatory drugs 

se (20.0 % vs 12.9 %, p = 0.004), and PPI use (63.6 % vs 52.7 %,

 = 0.002). Smoking rates and BMI were lower in the elderly group 

ompared to the younger group ( p < 0.001 and p = 0.024, respec-

ively). 

.2. HRM indications, presenting symptoms, and technical success 

ate 

Table 2 summarizes the indications and symptoms of included 

atients. Significant differences were noted in the indications for 

RM testing between the younger and elderly groups. Dysphagia 

as the most common indication in the elderly group (69.0 % vs 

5.2 % in the younger group, p < 0.001), while GERD evaluation 

as less common in the elderly group (21.5 % vs 36.6 %, p < 0.001).

owever, there were no statistically significant differences in the 

ymptom scores for GERD (4.74 ± 4.55 vs 1.00 ± 1.73; p = 0.172) 

nd dysphagia (i.e., Eckardt Score) (3.74 ± 2.41 vs 3.56 ± 2.59; 

 = 0.734) between the groups. 

The technical success rate of HRM was 90.0 % for patients 

ounger than 75 years and 91.7 % for patients aged 75 or older 

 p = 0.575). Accordingly, age was not a predictor of technical suc- 

ess of HRM. 

.3. HRM diagnoses and yield 

The diagnostic yield of HRM was higher in the elderly group 

 ≥75) compared to the younger group ( < 75) in various groupings 

f motility disorders ( Table 2 ). The elderly group was more likely 

o have any motility diagnosis (56.0 % vs 46.4 %, p = 0.006), a Dis-

rder of EGJ Outflow (28.4 % vs 13.6 %, p < 0.001), and achalasia
1617
15.3 % vs 10.6 %, p = 0.034). However, no significant difference be- 

ween the age groups was noted for Disorders of Peristalsis (27.6 % 

s 32.8 %, p = 0.108). 

In terms of specific HRM diagnoses, there were also significant 

ifferences between patients < 75 and ≥75 years of age ( Table 2 ).

he elderly group had higher rates of type III achalasia (6.1 % 

s 1.2 %; p < 0.001), EGJOO (13.6 % vs 3.1 %; p < 0.001), distal

sophageal spasm (DES) (4.2 % vs 0.9 %; p < 0.001), and hyper- 

ontractile esophagus (5.3 % vs 2.5 %; p < 0.001) compared to the 

ounger group. The elderly group also had lower rates of normal 

otility (41.7 % vs 53.4 %; p < 0.001) and ineffective esophageal 

otility (IEM) (12.9 % vs 23.9 %; p < 0.001) compared to the 

ounger group. 

.4. Comparison of the yield of HRM between different elderly age 

roups 

To investigate differences between the prior definition of elderly 

age ≥65 years) and the novel (age ≥75 years), we divided the co- 

ort into three different age groups: < 65 years old, 65–74 years 

ld, and ≥75 years old ( Table 3 ). Again, the diagnostic yield signif-

cantly increased with age for any motility disorder (from 45.7 % to 

8.9 % to 56.0 %; p = 0.016) and a Disorder of EGJ Outflow (from

2.5 % to 16.9 % to 28.4 %; p < 0.001) ( Fig. 1 A). However, the diag-

osis of achalasia was comparable between age groups ( p = 0.078). 

To further evaluate the impact of increasing age on HRM find- 

ngs within the elderly group, we then divided the subjects into 

hree age groups: < 75 years old (871 subjects, 76.0 %), 75–79 years 

ld (167 subjects, 14.6 %), and ≥80 years old (108 subjects, 9.4 %). 

able 4 shows a comparison of the diagnostic yields of HRM stud- 

es between groups. The diagnostic yield of HRM increased signif- 

cantly with age for any motility disorder ( p = 0.006), a Disorder 

f EGJ Outflow ( p < 0.001), and achalasia ( p = 0.011) ( Fig. 1 B). The

revalence of any motility disorder increased from 45.6 % in the 

 75 group, to 52.2 % in the 75–79 group, and to 62.0 % in the ≥80

roup ( p = 0.006), while the diagnosis of achalasia increased from 

.9 % to 13.3 % and to 20.4 %, respectively ( p = 0.011). 

.5. Yield of HRM in patients presenting with dysphagia 

Next, we sought to assess whether the increase in motility dis- 

rders in elderly patients was true or if it was related to patient 

election as the elderly group had more patients complaining of 
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Table 2 

HRM indications, diagnoses, and diagnostic yield. 

Total cohort Age < 75 Age ≥75 

n % n % n % p-value 

HRM Indication Dysphagia 581 50.9 % 392 45.2 % 189 69.0 % < 0.001 

GERD evaluation 377 33.0 % 318 36.6 % 59 21.5 % 

Pre-operative 

evaluation 

44 3.9 % 39 4.5 % 5 1.8 % 

Chest pain 64 5.6 % 54 6.2 % 10 3.6 % 

Epigastric pain 42 3.7 % 40 4.6 % 2 0.7 % 

Regurgitation/vomiting 34 3.0 % 25 2.9 % 9 3.3 % 

GERDQ score 4.41 ± 4.49 4.74 ± 4.55 1.00 ± 1.73 0.172 

Eckardt score 3.59 ± 2.56 3.74 ± 2.41 3.56 ± 2.59 0.734 

HRM Diagnoses Normal 574 50.7 % 464 53.4 % 110b 41.7 % < 0.001 

Achalasia I 20 1.8 % 15 1.7 % 5 1.9 % 

Achalasia II 88 7.8 % 67 7.7 % 21 8.0 % 

Achalasia III 26 2.3 % 10 1.2 % 16 6.1 % 

EGJ Outflow Obstruction 63 5.6 % 27 3.1 % 36 13.6 % 

Distal Esophageal 

Spasm 

19 1.7 % 8 0.9 % 11 4.2 % 

Hypercontractile 

Esophagus 

36 3.2 % 22 2.5 % 14 5.3 % 

Absent Contractility 65 5.7 % 48 5.5 % 17 6.4 % 

Ineffective Esophageal 

Motility 

242 21.4 % 208 23.9 % 34 12.9 % 

Any motility disorder 559 48.7 % 405 46.4 % 154 56.0 % 0.006 

Disorder of EGJ Outflow 197 17.2 % 119 13.6 % 78 28.4 % < 0.001 

Disorder of Peristalsis 362 31.6 % 286 32.8 % 76 27.6 % 0.108 

Achalasia 134 11.7 % 92 10.6 % 42 15.3 % 0.034 

GERD: gastroesophageal reflux disease; HRM: high-resolution manometry; EGJ: esophagogastric junction. 

Table 3 

Comparison of the diagnostic yield of HRM between different elderly age groups based on the old and new definitions of elderly. 

Age < 65 Age 65–74 Age ≥75 

n % n % n % p-value 

Any motility disorder 295 45.7 % 110 48.9 % 154 56.0 % 0.016 

Disorder of EGJ Outflow 81 12.5 % 38 16.9 % 78 28.4 % < 0.001 

Disorder of Peristalsis 214 33.1 % 72 32.0 % 76 27.6 % 0.258 

Achalasia (all subtypes) 65 10.1 % 27 12.0 % 42 15.3 % 0.078 

Table 4 

Comparison of the diagnostic yield of HRM between different elderly age groups. 

Age < 75 Age 75–79 Age ≥80 

n % n % n % p-value 

Any motility disorder 405 46.5 % 87 52.1 % 67 62.0 % 0.006 

Disorder of EGJ Outflow 119 13.7 % 41 24.6 % 37 34.3 % < 0.001 

Disorder of Peristalsis 256 32.8 % 46 27.5 % 30 27.8 % 0.270 

Achalasia (all subtypes) 92 10.6 % 20 12.0 % 22 20.4 % 0.011 

Table 5 

Yield of motility disorders in the subgroup of patients with dysphagia. 

Total Age < 75 Age ≥75 

n % n % n % p-value 

Any motility disorder 321 55.2 % 202 51.5 % 119 63.0 % 0.009 

Disorder of EGJ Outflow 169 29.1 % 102 26.0 % 67 35.4 % 0.019 

Disorder of Peristalsis 152 26.2 % 100 25.5 % 52 27.5 % 0.607 

Achalasia (all subtypes) 118 20.3 % 80 20.4 % 38 20.1 % 0.932 
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ysphagia and less undergoing GERD evaluation. Accordingly, we 

erformed a sub-analysis only including patients referred due to 

ysphagia ( Table 5 ). In this subpopulation, the elderly group of 

ge ≥75 years remained more likely to have any motility diagno- 

is (63.0 % vs 51.5 %; p = 0.009) and a Disorder of EGJ Outflow

35.4 % vs 26.0 %; p = 0.019). However, there was no longer a dif-

erence in the diagnostic yield for achalasia between the two age 

roups ( p = 0.932). 
1618
.6. Effect of gender, smoking, and diabetes on the presence of 

otility disorders 

We evaluated if gender, smoking, and diabetes affected the 

revalence of motility disorders (Supplementary Table 1). This re- 

ealed that men, in comparison to women, had higher rates of any 

otility disorder (52.8 % vs 45.7 %, p = 0.017), Disorders of EGJ 

utflow (20.0 % vs 15.0 %, p = 0.027), and achalasia (14.0 % vs 
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Fig. 1. Increasing rates of different groupings of motility disorders with older age. 
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.9 %, p = 0.032). However, smoking and diabetes were not associ- 

ted with increased rates of any grouping of motility disorders. 

Supplementary Table 2 shows an evaluation of motility disor- 

ers according to age and by gender. For men, the rate of Disor- 

ers of EGJ Outflow (13.4 % to 20.0 % to 34.9 %, p < 0.001) in-

reased with increasing age, while Disorders of Peristalsis (37.1 % 

o 33.3 % to 23.0 %, p = 0.020) decreased with increasing age. For 

omen, rates of any motility disorder (42.0 % to 45.9 % to 54.4 %, 
1619
 = 0.038) and Disorders of EGJ Outflow (11.9 % to 14.8 % to 22.8 %,

 = 0.007) all increased with increasing age. 

Finally, since both age and gender were associated with motil- 

ty disorders, we performed a multivariate logistic regression anal- 

sis assessing the impact of these variables on the presence on any 

otility disorder (Supplementary Table 3). This analysis revealed 

hat both age and gender remained significant factors. Female sex 

as associated with a decreased likelihood of having any motility 
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isorder (OR 0.750, CI 0.593–0.949), while age ≥75 remained asso- 

iated with a greater likelihood of a motility disorder (OR 1.505, CI 

.132–2.001). 

. Discussion 

In this large multicenter study, we investigated HRM findings, 

ndications, and success rate among elderly patients. Of note, by 

dopting the most recent definition of elderly ( ≥75 years of age) 

e were able to assess the impact of the new definition of el- 

erly on esophageal motility findings compared to the previous 

ne ( ≥65 years of age). In addition, by stratifying patients in age 

roups, we were also able to evaluate the impact of ageing on 

sophageal motility findings. 

We found that patients aged 75 or older were more likely 

o have Disorders of EGJ Outflow ( p < 0.001) but had a similar

revalence of Disorders of Peristalsis compared to patients younger 

han 75 years of age ( p = 0.270). We also found that, in patients

ged < 75 years, 75–79 years, and ≥80 years, increasing age corre- 

ponded to increasing prevalence of any esophageal motility disor- 

er ( p = 0.006) and Disorders of EGJ Outflow ( p < 0.001). In ad-

ition, when investigating the impact of the novel definition of el- 

erly, we found that there was a significant increase in any motil- 

ty disorder ( p < 0.001) and Disorders of EGJ Outflow ( p < 0.001)

hen comparing patients aged < 65 years old, 65–74 years old, and 

75 years old, although the prevalence of achalasia was compara- 

le between groups ( p = 0.078). Both men and women had in- 

reasing rates of motility disorders with age, and increasing age 

emained associated with a higher likelihood of having a motility 

isorder even when controlling for gender on multivariate regres- 

ion. Finally, with regards to HRM indications, we found that dys- 

hagia was the most common indication in the elderly group while 

ERD evaluation was the least frequent ( p < 0.001). Strengths of 

he present study include the multicenter setting and the large 

ample size. In addition, all studies were performed and inter- 

reted according to the CC v4.0 protocol by experienced physicians. 

The increased prevalence of certain motility disorders among 

lderly patients may have clinical implications, especially in try- 

ng to prevent complications and side effects in patients that 

ay have significant comorbidities. Medications with less side ef- 

ects may be recommended for hypercontractile esophagus, while 

GJOO should be confirmed with a complementary study and then 

ay be treated with a less invasive treatment such as botulinum 

oxin injection or per-oral endoscopic myotomy (POEM). There is 

lso good evidence that POEM is well-tolerated by elderly patients 

or the treatment of achalasia [ 21 ]. 

Several pathophysiological patterns of esophageal motor func- 

ion have been described among the elderly population in previ- 

us manometry studies. However, such studies used outdated def- 

nitions of elderly and obsolete diagnostic techniques and crite- 

ia. Previous studies showed decreased UES resting and relaxation 

ressures, amplified pharyngeal contractility, increased occurrence 

f failed peristalsis, as well as higher occurrence of spastic con- 

ractions among elderly patients, usually defined as patients older 

han 60 years of age [ 8 , 22 ]. However, in recent years, the definition

f elderly has changed, due to a phenomenon of “rejuvenation” of 

he population, with individuals aged 65–74 now being considered 

re-old, and those older than 75 years now being considered el- 

erly [ 3 ]. 

Our findings update and corroborate previously published lit- 

rature on the topic. Jung et al. performed a study that included 

symptomatic individuals who underwent HRM aimed to evaluate 

he effect of age on HRM metrics using the Chicago classification 

 23 ]. The main findings of the study were the positive association 

etween increased age and a higher integrated relaxation pres- 

ure (IRP) as a measure of outflow obstruction as well as shorter 
1620
istal latency (DL), as an indicator of esophageal wall spasticity. 

he decreased relaxation of the LES, as reflected by the increased 

RP metric and higher achalasia and EGJOO occurrence, might be 

xplained by various pathophysiological mechanisms such as an 

ge-related degeneration of inhibitory ganglions of the myenteric 

lexus, decreased esophageal sensory and distension function, as 

ell as defective LES compliance [ 24–26 ]. Accordingly, we also 

ound that EGJOO and achalasia was significantly more common 

mong the elderly compared to younger patients. Of note, acha- 

asia type III was significantly more prevalent among the elderly 

roup. This important finding might be explained by the previous 

uggested mechanisms [ 27–29 ]. 

Moreover, other motility disorders including hypercontractile 

sophagus and absent contractility were more prevalent in the el- 

erly group. Hypercontractile esophagus is characterised by vig- 

rous esophageal contractility and is associated with symptoms 

uch as dysphagia and chest pain [ 30 ]. This finding might be ex- 

lained by increased cholinergic activity and concomitant asyn- 

hrony of circular and longitudinal muscle contractions that cause 

sophageal hyperkinesis which mostly affect patients older than 

0 years of age [ 31 , 32 ]. Absent contractility is a rare motor dis-

rder characterised by absent esophageal contractility along with 

ormal LES relaxation [ 33 ]. Absent contractility was slightly in- 

reased in our elderly patients, most probably due to decreased 

sophageal contraction amplitude and their associated background 

llnesses and medications [ 33 ]. Our findings are in line with the 

ecent published data by Pasta et al. were patients older than 65 

ears had more achalasia, EGJOO, DES, hypercontractile esophagus, 

nd absent contractility [ 9 ]. 

There are limitations to this study that should be mentioned. 

irst, this was a retrospective study conducted in a tertiary care 

etting and there is the inherent risk of selection bias and the pos- 

ibility that our findings may be not generalizable to lower-volume 

enters. However, we minimized this by including consecutive pa- 

ients undergoing HRM studies regardless of the indication. In this 

egard, we also performed a subgroup analysis based on the study 

ndication, which allowed to correct the analysis for potential con- 

ounders related to patients’ selection. Finally, in contrast to pre- 

ious studies, we performed comparison analyses according to CC 

4.0 diagnoses and groupings, including Disorders of EGJ Outflow 

nd Disorders of Peristalsis, without comparing individual HRM 

etrics. 

In conclusion, we found that the prevalence of esophageal 

otility disorders, especially Disorders of EGJ Outflow, increases 

ith age and is higher in patients that are defined as elderly 

ccording to the novel definition ( ≥75 years of age), corroborat- 

ng the validity of this novel definition in the HRM setting. Fi- 

ally, although we excluded patients with conditions and medi- 

ation use known to influence esophageal motility, future studies 

hould explore the impact of comorbidities and medication use on 

sophageal motility in the elderly population. 
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