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ABSTRACT
Objectives: To study the impact of lockdown on diet adherence and stress in patients treated for 

laryngopharyngeal reflux (LPR). 
Methods: Patients with a positive LPR diagnosis at the hypopharyngeal-esophageal impedance-pH 

monitoring were treated from the pre- to lockdown period with diet, behavioral changes and an association 
of proton pump inhibitors and alginate. The following outcomes were used to assess the clinical features 
of patients: reflux symptom score-12 (RSS-12) and reflux sign assessment (RSA). At post-treatment time, 
patients were invited to evaluate the impact of lockdown on diet adherence and stress management with a 
predefined grid of foods and beverages and perceived stress scale (PSS), respectively. 

Results: Thirty-two patients completed the evaluations. RSS-12 and RSA significantly improved from 
baseline to three-month post-treatment. Most patients experienced mild-to-severe stress level at the end of 
the lockdown. The level of stress substantially increased in 34% of patients due to lockdown, while it did 
not change in 44%. In 34% of cases, patients reported that adherence to antireflux diet was better than 
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INTRODUCTION

Laryngopharyngeal reflux (LPR) is an in-
flammatory condition of the upper 
aerodigestive tract tissues related to the 
direct and indirect effect of gastroduo-
denal content reflux, which induces 

morphological changes in the upper aerodiges-
tive tract (1). The consumption of high-fat, high- 
quick-release sugar and low-protein foods and 
beverages, on one side, and stress (autonomic 
nerve dysfunction), on the other side, are both 
factors that may negatively impact the esopha-
geal sphincter tonicity, leading to pharyngeal re-
flux events (1, 2). With the recent coronavirus 
disease 2019 (COVID-19) pandemic, numerous 
countries imposed lockdown to reduce the virus 
spread in the population. Many citizens were 
confined to home during several weeks, which 
had a positive (3) or negative (4) influence on 
individual lifestyle and eating habits, as reported 
in the recent literature.

In this study, we briefly presented the impact 
of lockdown on antireflux diet adherence and 
stress of patients treated for LPR disease. q 

METHODS

Patients with a positive LPR diagnosis at the 
24-hour hypopharyngeal-esophageal multi-

channel intraluminal impedance pH-monitoring 
(HEMII-pH) prior to the COVID-19 lockdown 
were followed throughout the lockdown period 
(March to December 2020) in the Department 
of Otolaryngology–Head & Neck Surgery of XX. 
The LPR diagnosis was based on the occurrence 
of LPR symptoms and the occurrence of more 
than one acid or non-acid pharyngeal reflux 
event during HEMII-pH (OFF medication) (5). To 
study the influence of lockdown on diet adher-

ence and stress management, we included only 
patients who started treatment just before the 
lockdown. Participants to our research were fol-
lowed throughout the lockdown periods. Pa-
tients with another source of stress during the 
lockdown (other than the pandemic) or those 
who did not adhere to the antireflux diet were 
excluded. 

The local ethics committee approved the 
study protocol (XX, n°BE076201837630). Pa-
tients consented to participate.

Hypopharyngeal-esophageal multichannel 
intraluminal impedance-pH testing
The probe placement and configuration characte-
ristics were detailed in a previous publication (6). 

Briefly, the catheter was placed in the mor-
ning before breakfast (8:00 a.m.) and removed 
the next day in the morning. The catheter was 
composed of eight impedance segments and 
two pH electrodes (Versaflex Z®, Digitrapper 
pH-Z testing System, Medtronic, Europe). The 
six esophageal impedance segments were placed 
along the esophagus zones (Z1 to Z6) at 19, 17, 
11, 9, 7 and 5 cm above the lower esophageal 
sphincter (LES). The pharyngeal impedance seg-
ments were placed 1 and 2 cm above the upper 
esophageal sphincter (UES) in the hypopharynx. 
The pH electrodes were placed 2 cm above LES 
and 1-to-2 cm below UES, respectively. The LPR 
diagnosis criteria was based on the occurrence of 
more than one acid (pH ≤ 4.0) or non-acid 
(pH > 4.0) hypopharyngeal reflux event (off pro-
ton pump inhibitors) (5). 

Clinical and therapeutic outcomes
Symptoms were evaluated with reflux symptom 
score-12 (RSS-12) (7), which is a validated 
12-item patient reported-outcome question-
naire including otolaryngological, digestive and 
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initially presumed thanks to the lockdown period, while 44% believed that the lockdown did not impact 
their adherence to diet. PSS and RSS-12 were significantly correlated at the end of the pandemic (p<0.001). 
The increase of stress level was positively associated with the lack of adherence to diet (p=0.039). 

Conclusion: During the lockdown, diet habits were improved or unchanged in most LPR cases, while 
stress level was increased in one-third of patients.

Keywords: reflux, laryngopharyngeal, larynx, laryngology, otolaryngology,  
head neck, gastroesophageal, lockdown, COVID-19, SARS-CoV-2, diet,  

stress, quarantine.
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respiratory symptoms of reflux. Reflux sign as-
sessment (RSA) was used to rate oral, pharyngeal 
and laryngeal findings associated with LPR 
throughout the treatment period (8). Patients’ 
stress level was evaluated at the end of the lock-
down with Perceived Stress Scale (PSS), a 10-item 
validated patient-reported outcome question-
naire (9). Normative data reported that a 
PSS <12 was normal. A PSS score between 12 
and 21 indicates that the stress experienced by 
patients is mild, showing it has been adequately 
managed. Stress is moderately managed when 
the score ranges from 21 to 26 (moderate stress). 
PSS >26 corresponds to an inadequately ma-
naged stress (severe stress) (9). 

Treatment
According to the HEMII-pH findings of reflux, 
patients benefited from a three-month treatment 
combining antireflux diet, proton pump inhibi-
tors (PPIs; pantoprazole 20 mg once daily), algi-
nate (Gaviscon® 3/d, Reckitt Benckiser, Slough, 
UK) or magaldrate (Riopan® 3/d, Takeda, Za-
ventem, Belgium) (6). Patients with acid reflux 
benefited from pantoprazole and post-meal algi-
nate, while those with non-acid reflux were 
treated with post-meal magaldrate or alginate. 
Individuals with weakly acid reflux received a 
combination of pantoprazole and post-meal algi-
nate or magaldrate. Patients with nighttime re-
flux at the HEMII-pH tracing benefited from an 
additional alginate or magaldrate (alkaline LPR) 
at bedtime (6). 

At the first consultation, patients were invited 
to specify ‘refluxogenic’ foods and beverages 
that they commonly consumed through a pre-
defined list (10). The antireflux diet was based 
on the reduction of foods and beverages associ-
ated with a high risk of reflux (10), and the con-
sumption of high-protein, low-fat, alkaline, 
plant-based foods and beverages (6, 10). 

Three months after treatment, patients were 
invited to specify which foods and beverages 
they succeeded to decrease or stop. Medications 
were titrated at this time regarding the three-
month RSS-12, considering a reduction of >20% 
of the baseline RSS-12 as a therapeutic response. 

Lockdown evaluations
Patients were invited to evaluate the influence of 
the lockdown on both the diet adherence and 
stress level through a short patient-reported out-

come questionnaire throughout the follow-up 
period (Supplementary Material 1). 

Statistical analyses
Statistical analyses were performed with the Sta-
tistical Package for the Social Sciences for Win-
dows (SPSS version 24.0; IBM Corp, Armonk, 
NY, USA). Wilcoxon rank test was used to evalu-
ate the evolution of clinical outcomes from base-
line to three-month post-treatment. Spearman 
analysis was performed to assess the relationship 
between outcomes. A p-value < 0.05 was con-
sidered significant. q  

RESULTS

Thirty-two patients met the inclusion criteria 
and completed the evaluations. The mean 

age of patients was 50.5 ± 16.4 years. There 
were 22 females and 10 males. The clinical fea-
tures of patients are described in Table 1. The 
RSS-12 significantly improved from baseline 
(66.6 ± 49.1) to three-month post-treatment 
(47.6 ± 39.2; p=0.008). The pre-treatment RSA 
(24.2 ± 11.2) significantly improved at 
three-month post-treatment (20.3 ± 9.5; 
p=0.031). Twenty-five patients (78.1%) reported 
a significant symptom reduction (>20% reduc-
tion of baseline RSS-12) at post-treatment time 
and were considered as responders (Table 1). 

Influence of lockdown
The pre- to post-lockdown evolution of patient 
consumption of ‘refluxogenic’ foods and beve-
rages is described in Table 2. According to the 
Wilcoxon rank test, patients significantly reduced 
their consumption of most foods and beverages 
associated with a high risk of reflux event. Eleven 
patients (34.4%) reported that the adherence to 
antireflux diet was better than initially presumed 
thanks to the lockdown period, while 14 (43.8%) 
believed that the lockdown did not impact their 
adherence to diet (Figure 1A). 

The mean PSS at the end of the lockdown 
was 28.3 ± 8.8, which corresponded to a high 
level of stress regarding normative data (thresh-
old 12.8 ± 6.2) (8). More precisely, only one pa-
tient reported PSS < 13. According to the PSS, 
5, 6 and 20 patients reported mild, moderate 
and severe stress, respectively. Three patients 
(9.4%) thought that the lockdown period was as-
sociated with a better decrease of stress than ini-
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tially presumed thanks to the lockdown period. 
Eleven patients (34.4%) believed that the lock-
down period increased the stress level, while 
there was no influence of lockdown on stress in 
18 patients (56.3%) (Figure 1B). 

Overall, six patients (18.8%) reported that the 
lockdown had a negative impact of their LPR. 

The PSS and RSS-12 scores at the end of the 
lockdown were significantly correlated 
(rs=0.681; p<0.001). There was a positive as-
sociation between the stress increase and the 
lack of adherence to diet at the end of the pan-
demic (rs=0.367; p=0.039). q

DISCUSSION

The success of LPR treatment depends on 
many factors such as the adherence to 

low-acid, low-fat and high-protein diets and the 
management of stress and related autonomic 
nerve dysfunction (10). Many countries have 
forced the quarantining of some regions to limit 
virus spread (11-13), which have confined the 
citizens at home during several weeks. Regar-
ding the high prevalence of LPR in populations 
(14, 15) and the impact of lockdowns on their 
eating habits and stress, we aimed to investigate 
how the lockdowns have influenced the thera-
peutic outcomes of LPR patients. 

In the present study, we observed that LPR 
patients who were diagnosed just before the 
lockdown period adequately adhered to the an-
tireflux diet, and mainly reported favorable or no 
impact of lockdown on their diet adherence. 
The positive or neutral impact of lockdown on 
patients’ diet habits corroborated the findings of 
some previous studies (3, 16), while others re-
ported a mitigated impact of lockdown on eating 
habits (4). In a recent meta-analysis of 42 studies, 
Della Valle et al found that 85% of studies mea-
suring changes in Mediterranean diet adherence 
before-during lockdown reported an increased 
rate of change of high-adherence to the Medite-
rranean diet ranging from +3.3% to +21.9% (3). 
Similar findings were described by Alverez-Gomez 
et al, who found that the confinement period 
was associated with a better healthy lifestyle and 
dietary habits in the Spanish population, inclu-
ding an adequate consumption of fruits, vegeta-
bles and legumes as well as adequate time to 
prepare meals (16). The pre- to post-treatment 
specific analysis of diet changes in the present 

TABLE 1. Cohort characteristics 

FIGURE 1. Evolution of stress management and diet adherence in 
lockdown period
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study supports the fact that patients had signifi-
cantly reduced their consumption of high-fat, 
high-quick-release sugar and refluxogenic foods 
and beverages, which was associated with symp-
tom relief or significant reduction in LPR patients 
(11). 

The pandemic situation may be associated 
with increased stress, anxiety and autonomic 
nerve dysfunction (17, 18). Autonomic nerve 
dysfunction may be characterized by a reduction 
of the vagus nerve activity on esophagus body 

and sphincters as well as an increased risk of 
pharyngeal reflux events. In LPR disease, it has 
been suggested that patients with stress and anxi-
ety had impaired autonomic nerve function with 
higher heart rate variability than controls (2, 19). 
In that way, Wang et al reported that patients 
with anxiety or stress may have more severe LPR 
symptoms than those without significant auto-
nomic nerve dysfunction. In the present study, 
patients reported mild-to-severe stress level and 
34% of them mentioned a negative impact of 

Reflux & COVID-19

TABLE 2. Baseline and pandemic diet habits of patients
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lockdown on stress. Moreover, 56% of patients 
did not report lockdown influence. Interestingly, 
the stress score was significantly associated with 
RSS-12 at the end of the lockdown, which sup-
ports the influence of stress on LPR disease. 

The findings of the present study were par-
ticularly important regarding the potential in-
crease of LPR-symptoms in COVID-19 (20). 
However, our study has some limitations. The 
low number of patients and the lack of objective 
testing of autonomic nerve dysfunction (e.g., 
heart rate variability device) were the primary 
limitations. However, it was difficult to include a 
bigger number of participants regarding the short 
period of study (lockdown periods) and the need 
to include patients with an objective LPR dia-
gnosis (HEMII-pH). The lack of stress evaluation 
during the pre-lockdown period is an additional 
limitation. The use of HEMII-pH to confirm the 
diagnostic and the use of validated reflux and 
stress scale were the main strengths of the study. 
Indeed, the LPR diagnostic is complicated due to 
its non-specific symptoms and signs (20), and the 
related risk of false positive results. q 

CONCLUSIONS

To the best of our knowledge, this is the first 
study describing lockdown influence on diet 

habits and stress of patients with LPR disease. 
Diet habits were improved or unchanged in most 
cases, while stress level was increased in 
one-third of patients. Those with a high level of 
stress related to the pandemic/lockdown situa-
tion reported high reflux symptom scores. The 

management of stress during the lockdown and 
pandemic periods is an important issue in LPR 
patients and needs future prospective controlled 
studies. q
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Main points
- The diet habits were improved or 
unchanged in most LPR cases during 
lockdown. 
- The stress level was increased in one-third 
of patients during the lockdown. 
- Patients with a high level of stress related to 
the pandemic/lockdown situation reported 
high reflux symptom scores. 
- The management of stress during the 
lockdown and pandemic periods is an 
important issue in LPR patients and needs 
future prospective controlled studies.
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