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ABSTRACT

Background and Aim: Gastro esophageal reflux disease is common in the population, with a long pharmacological
and non-pharmacological treatment. One of the non-pharmacological treatments is the elevation of the head of the
bed to avoid gastro esophageal reflux when the patients are in the supine position. The objective of this investigation
was to evaluate the effects of two bed wedges placed over a flat mattress on symptoms and acid reflux.

Patients and Methods: Two bed wedges were placed over a flat mattress, one with 18 cm depth (5.5° inclination,
wedge-1) and the other with 28 cm depth (8.6° inclination, wedge-2) and evaluated the effect on symptoms and
gastro esophageal reflux. The bed wedge-1 was tested in 12 patients and the bed wedge-2 in 25 patients. All patients
were assessed for symptoms, and underwent upper digestive endoscopy and 48-hour pH monitoring. The pH was
measured continuously 5 cm proximal to the lower esophageal sphincter for 48 hours — 24 hours on a bed wedge
(18 cm or 28 cm depth) and 24 hours without a bed wedge (i.e., on a flat mattress), in a random order.

Results: Both bed wedges reduced the frequency of gastro esophageal reflux symptoms in the supine position
compared with the flat mattress. Bed wedge-2 caused more discomfort during the night than the wedge-1. The pH
monitoring measurements were not different between the two wedges.

Conclusions: The bed wedges tested reduced the frequency of symptoms, but had no effect on gastro esophageal
acid reflux. The 28 cm-depth wedge caused discomfort in supine position in most its users.

Keywords is important, which may be followed by 24-hours esophageal pH
Gastro esophageal reflux, Esophagitis, Heartburn, acidic reflux monitoring or 24-hour- of pH/impedance acid and
Laryngopharyngeal Reflux. non-acid reflux monitoring [2]. New diagnostic tests for GERD

have been proposed, such as narrow band imaging, mean nocturnal
Introduction baseline impedance, salivary pepsin concentration and esophageal

Gastro esophageal reflux disease (GERD) is a common condition
in the population, which causes heartburn and acidic regurgitation.
Heartburn may be exacerbated by the supine position and bending
over, causing sleeping difficulties, which may decrease the threshold
for symptoms perception [1]. Clinical treatment may be prescribed
based on symptoms. However, in the presence of alarm symptoms
(dysphagia, anemia, bleeding, weight loss) or atypical symptoms
(chest pain, laryngopharyngeal symptoms) an upper endoscopy

mucosal impedance [3].

Treatment of GERD consists of acid suppression by proton
pump inhibitors or, less frequently, by H, blockers, and non-
pharmacological anti-reflux management, including anti-reflux
surgery, weight loss for obese patients, lifestyle and dietary
changes, as to avoid late-night meals and elevation of the head of
the bed [4,5].
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Elevation of the head of the bed may be important for some patients,
mainly for those with nocturnal and extra-esophageal symptoms,
situation that cause significant impairment of the quality of life [4].
Head of the bed elevation decreased from 21% to 15% the time of
acid exposure in the supine position compared with flat position
[5]. Elevation of head of the bed with blocks of 28 cm decreased
the time the pH was below five, the number of reflux episodes, and
acid clearance time, leading to symptomatic benefit [6]. However,
the frequency of reflux episodes remained unchanged [7].

In a comparison of three sleeping positions — elevation of the
head of the bed on bed blocks, elevation by a foam wedge and
flat position — there was no difference in reflux frequency between
the positions, but the wedge caused a decrease in the time that
distal esophageal pH was less than 4, and also decreased the
longest episode experienced by the patients [8]. This investigation
suggested that elevation of the head of the bed can decrease
esophageal exposure to acid but the effect of different methods of
head-of-bed elevation on gastro esophageal reflux is not the same.
One controversial issue is the ideal height of bed head elevation to
achieve the desired effects.

The aim of this study was to evaluate the effects of two bed wedges
(18 cm and 28 cm depth) placed over a conventional flat mattress,
on symptoms and gastro esophageal acid reflux of patients with
GERD. The hypothesis was that the bed wedge would reduce
GERD symptoms in the supine position and the occurrence of
gastro esophageal acid reflux.

Patients and Methods

Two bed wedges were tested in patients with heartburn and acid
regurgitation for more than one year and more than three times a
week, one 18 cm depth and the other 28 cm depth (DK Furniture,
Brazil). The bed wedges covered the complete length and width
of the bed, and was placed over the existing, conventional flat
mattress, resulting in a tilt of 5.5° and 8.6°, respectively (Figure 1).
The volunteers had the option to use a pillow.

Antireflux Bed Wedge

=D,

Length: 188 cm
Width: 88 cm
Height: 18 cm

length: 188 cm

Figure 1: Illustration of the bed wedge of 18 cm, placed over the
conventional flat mattress and its dimension.

The effects of wedge-1 (18 cm) was tested in 12 patients (10 men),
aged 39 + 12 years (25-63 years), body mass index (BMI) 27.3 +
2.0 kg/m? (17.6 -39.3 kg/m?). Endoscopic diagnosis and grading
of reflux esophagitis, according to the Los Angeles classification
[9], revealed that three patients had grade an esophagitis (LA-
A), five LA-B, one LA-C, one LA-D and two patients had non-
erosive reflux disease (NERD) [2]. The effects of wedge-2 (28 cm)
was tested in 25 patients (five men), aged 47 + 13 years (21-67
years), BMI 27.5 + 3.1 kg/m? (19.7 -39.6 kg/m?). Five patients had
esophagitis, one with LA-A, three LA-B, one LA-C, and 20 with
NERD.

Each patient answered the health-related quality of life scale
(GERD-HRQL) proposed by Velanovich et al [10,11], which has
a maximal score of 50, and the eating assessment tool (EAT-10)
to assess dysphagia [12-14], which has a maximal score of 40.
The study was approved by the Research Ethics Committee of the
tertiary care Ribeirdo Preto Medical School University Hospital,
IRB number 12220/2016, and registered at the Brazilian Clinical
Trials Registry (RBR-58vsqp). Written informed consent was
obtained from all participants. Their anonymity was protected.

After at least seven days of discontinuation of GERD treatment
with proton pump inhibitors and/or H, blockers and 6 hours of
fasting, the patients were submitted to 48-hour pH monitoring.
Patients included in the evaluation of wedge-1 were submitted to
esophageal manometry for identification of the gastro esophageal
junction, and in patients included in the evaluation of wedge-2
gastro esophageal junction was identified by the pH change (from
acid to neutral). Previously calibrated pH catheter with a distal pH
sensor (ALACER Biomedica, SP, and Brazil) was introduced via
the nostril. In the wedge-1 group, the pH sensor was placed 5 cm
from the upper border of the lower esophageal sphincter (LES)
determined by esophageal manometry and, in the wedge-2 group,
the pH sensor was placed 5 cm from the changing point from acidic
to neutral pH during the continuous withdrawal of the catheter.
After pH catheter placement, patients were taken to the clinical
research ward of the hospital, where they stayed for 48 hours. In
a random sequence, patients used a flat mattress alone or a bed
wedge that was placed over the flat mattress, for 24 hours each.
In the morning following each 24-hour period, each participant
reported the time of the meals, the time they were in supine or in
upright positions and the symptoms when in supine position, and if
they had a comfortable or uncomfortable night. They did not take
any medication during the pH monitoring.

Patients were given a 2,000 - calorie diet daily, providing 273 g
of carbohydrate, 85 g of protein and 68 g of fat, at pre-established
times: 8:30 am — breakfast, 12:00 (noon) — lunch, 3:00 pm snack,
6:30 pm — dinner, 9:00 pm — snack.

After 48 hours of pH monitoring, the results were downloaded to
a computer and analyzed. The 48-hour recordings were divided
into two periods of approximately the same duration, started just
before the breakfast of each day. Reflux was considered when the
pH decreased to below 4. Along with the results of the 24 hours

Gastroint Hepatol Dig Dis, 2020

Volume 3 | Issue 2 | 2 of 5



pH monitoring the following parameters were assessed when
patients were in supine position: presence of symptoms, number
of acid reflux episodes, number of prolonged reflux (longer than 5
minutes) episodes, duration of the longest reflux, in minutes, the
time the esophageal pH was below 4, in minutes, the percentage of
time when the pH was below 4, the number of reflux episodes per
hour, and acid clearance time (minutes/reflux). The results were
compared between the two study days (flat mattress vs. wedge-1
or flat mattress vs. wedge-2).

Statistical analysis

The statistical analysis was performed using the mixed-effects
linear model (random and fixed effects) [15], controlled for the
duration of the test. The variables percentage of time with reflux,
the number of reflux episodes per hour and the DeMeester score
were evaluated by the Student’s t-test. Differences with p<0.05
were considered significant. The results are expressed in number,
percentage, mean and standard deviation (SD).

Results
Mean GERD-HRQL score was 39.8 + 12.2 among individuals in
the wedge-1 group and 35.2 + 8.6 in the wedge-2 group (p>0.05).

Mean EAT-10 scores were 11.4 + 9.8 and 13.8 = 11.8 in the wedge-1
and wedge-2 groups, respectively (p>0.05). Seven patients (58%) in
the wedge-1 group and 16 (64%) in the wedge-2 group had EAT-10
scores >5, an indication that they had perceived dysphagia.

In both groups, no difference in the 24 hours of pH monitoring
between the day with flat mattress and the day with wedge was
found in the DeMeester score, percentage of supine reflux time,
percentage of time when the esophageal pH was below 4, and in
duration of supine pH monitoring (p>0.05, Table 1).

When the individuals were in the supine position with the wedge-1
there was a decrease in the number of patients with heartburn,
regurgitation, respiratory difficult, cough, throat clearing and
insomnia (p<0.03, Table 2). When in the use of the wedge-2, in
the supine position, there was a decrease in the number of patients
with regurgitation, choking, respiratory difficult, and insomnia
(p<0.04, Table 3).

While wedge-1 had no effect on comfort when in supine position
during the night (Table 2), the proportion of patients who felt
comfortable in supine position during the night decreased from
68% to 28% with the use of the wedge-2 (p=0.02, Table 3).

Table 1: Results of the 24 hour-pH monitoring in the day the patients were lying on a conventional flat mattress and in the day they were lying in bed
wedge of 18 cm depth (wedge-1) (n=12) or a bed wedge of 28 cm depth (wedge-2) (n=25).

FLAT mattress Wedge-1 FLAT mattress Wedge-2
DeMeester score 61.1(49.5) 51.1(40.2) 39.4 (35.6) 37.5(33.6)
% Supine reflux 32.0(20.4) 27.8 (18.2) 7.7 (11.3) 8.2 (11.1)
% time with pH <4 17.0 (14.4) 13.9(10.7) 10.7 (10.6) 10.1 (9.6)
Duration of supine pH monitoring (h) 10.6 (1.7) 11.4 (1.8) 11.2(3.1) 11.6 (3.1)
h =hour p>0.05 flat mattress vs. bed wedge

Table 2: Symptoms reported by patients with gastro esophageal reflux disease (n=12) in the supine position when on a flat mattress or on an 18 cm-

depth bed wedge.

FLAT mattress Bed wedge P

Number % Number %

Heartburn 11 92 2 17 <0.01
Regurgitation 11 92 2 17 <0.01
Choking 3 25 0 0 0.08
Respiratory difficulty 10 83 0 0 <0.01
Comfortable in the supine position 12 100 12 100 -
Cough 5 42 0 0 0.03
Throat clearing 5 42 1 8 0.01
Insomnia 8 67 2 17 <0.01

Table 3: Symptoms reported by patients with gastro esophageal reflux disease (n=25) in the supine position when on a flat mattress or on a 28 cm-depth

bed wedge.
FLAT mattress Bed wedge p
N % N %

Heartburn 15 60 11 44 0.23
Regurgitation 17 68 8 32 <0.01
Choking 7 28 3 12 0.04
Respiratory difficulty 14 56 0 0 <0.01
Comfortable in the supine position 17 68 7 28 0.02
Cough 6 24 3 12 0.26
Throat clearing 8 32 5 20 0.14
Insomnia 15 60 3 12 <0.01
N: number
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Table 4: Parameters of esophageal pH reflux monitoring in supine position when the patients were lying on a conventional flat mattress or a bed wedge

of 18 cm depth (wedge-1) (n=12) or a bed wedge of 28 cm depth (wedge-2) (n=25).

FLAT Mattress Wcl:iegi-l P FLAT Mattress Welegdegde-Z P
Number of reflux espisodes 18.6 (11.0) 18.7 (19.2) 0.72 16.7 (19.1) 15.4 (13.7) 0.57
Number of prolonged reflux episodes 4.1 (4.3) 3.54.1) 0.58 2.2 (3.0) 1.7 (2.6) 0.27
Duration of the longest reflux (min) 29.0 (48.3) 24.2 (26.3) 0.65 14.1 (20.1) 22.9(34.7) 0.12
Time of reflux (min) 101.2 (124.4) 79.3 (82.3) 0.55 53.6 (81.3) 55.8 (80.3) 0.98
% of Time 15.9 (19.6) 11.5(12.8) 0.51 7.6 (11.7) 8.1(11.6) 0.76
Number of reflux/hour 1.7 (1.0) 1.6 (1.8) 0.78 1.4 (1.5) 1.3(1.1) 0.90
Clearance (min/reflux) 4.7 (4.2) 3424 0.39 2.5(3.0) 2.9 (3.5) 0.55

Mean (SD)

During supine position, no difference in the pH monitoring
parameters were found between the use of the flat mattress and the
bed wedges (p>0.05, Table 4).

Discussion

The 24-hour pH monitoring is a highly sensitive and specific
method for evaluation of acid gastro esophageal reflux [16].
Supine reflux was assessed following the same procedures with
patient lying either on a flat mattress or on the mattress wedge.
Results of pH measurements may be different when performed on
consecutive days individually; however mean values of the group
were not different between the study days [17]. The mattress wedge
did not significantly affect the pH monitoring parameters, as these
were not significantly different between the day the patient used
the flat mattress and the day the patient used the wedge (1 or 2).

Patients in the wedge-1 group showed more intense gastro
esophageal reflux (mean percentage of time when the pH was
below 4 of 17.0% on one day and 13.9% the other day) than the
wedge-2 group (10.7% and 10.1% respectively). Esophagitis was
present in 83% of patients in the wedge-1 group and 20% in the
wedge-2 group and the symptoms were more frequent among
patients who tested the wedge-1.

The assessment of symptoms using the GERD-HRQL scale
indicated that a considerable proportion of patients complained of
gastro esophageal reflux symptoms. The scale has a variation from
0 to 50, and the averages of both groups were in the upper third of the
scale. For evaluation of dysphagia, an EAT-10 >5 was used to define
dysphagia [ 14], which showed that 62% of the patients had perception
of the symptom. Both GERD-HRQL and the EAT-10 score indicated
that the patients had important symptoms related to GERD.

Both wedges reduced the frequency of symptoms in patients when
in supine position. This is in accordance with previous reports
showing that elevation of the head of the bed reduces the severity
of their symptoms [18], although others reported that this practice
is not effective in this regard [19]. In the present study, reduction
of symptoms was more pronounced in the wedge-1 group, which
may be explained by the more severe disease of these patients. The
higher inclination of the bed (promoted by the wedge-2) was not
associated with higher absence of symptoms, but did cause more
discomfort, reported by 78% of the patients in the wedge-2 group,
which should be balanced against the overall benefit to the patient.

As mentioned above, the use of the bed wedges had no significant
effect on the pH monitoring parameters used to assess acid gastro
esophageal reflux. Previous investigations described that head of
bed elevation is a correct treatment to decrease gastro esophageal
reflux [4-6], however, others showed that the number of reflux
episodes in supine position did not change with the elevation [7,8].
Another study showed that elevation of the head of the bed by a
foam wedge decreased the time that the distal esophageal pH was
<4 compared to the flat position and reduced the longest episode
of reflux [8], but comfort when sleeping on the wedge was not
evaluated.

This study has limitations. The positioning of the pH catheter in
the wedge-2 group was not determined by manometry, and the
possibility that the sensor was positioned slightly below or above
the standard place cannot be excluded [20]. However, since pH
monitoring on the two days was performed with the pH sensor
in the same position, a possible error in the sensor positioning
did not affect the interpretation of results. The number of patients
in the wedge-1 group was small, but we believe it was sufficient
to draw meaningful conclusions, that would not be changed by
an increase in the number of patients. In addition, the wedge-2
group was older than the wedge-1 group, but the difference was
not statistically significant and may not have influenced the results.
Finally, elevation of the head of the bed is indicated mainly for
patients with severe symptoms at night, which was not the case
of our patients. Also, being in the supine position does not imply
that the patient was sleeping. Patients with Barrett’ esophagus has
a significant higher esophageal acid exposure especially in the
supine position [21], and should be the focus of further studies.

Conclusion

In conclusion, the use of bed wedges that elevated the head of the
bed by 18 cm or 28 cm reduced the frequency of gastro esophageal
reflux symptoms in the supine position of GERD patients, but did
not reduce reflux. Elevation of the head of bed by 28 cm caused
patients’ discomfort during the sleeping period compared with
elevation by 18 cm.
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