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Abstract

Background: Laryngopharyngeal Reflux (LPR) is a condition in which gastric content reflux into the larynx and pharynx. It is one
of the extraesophageal manifestations of gastroesophageal reflux disease (GERD), involving the laryngeal regio. The laryngopha-
ryngeal epithelium is more susceptible to reflux-related tissue injury than the esophageal epithelium.
Objectives: This study aimed to test the hypothesis of whether severe vitamin D deficiency results in increased Laryngopharyngeal
reflux (LPR) symptoms in Indian females. The objective was to find out the prevalence of LPR in the severe vitamin D deficient Indian
female population.
Methods: A descriptive observational study was done at a multispecialty polyclinic in New Delhi, India, over a period of one year.
Based on a pilot study, a sample size of 185 individuals was taken. All females referring to the general outpatient department (OPD)
with vitamin D levels below 20 ng/ml were included. The frequency of LPR symptoms in the study participants was assessed using
the reflux symptom index (RSI) and reflux finding score (RFS) given for all symptomatic patients using a validated scoring system.
The data were analyzed descriptively with Microsoft Excel and SPSS version 21 using appropriate tests.
Results: In this study, 92% of the subjects aged more than 25 years, and the mean vitamin D level was 9.87 (± 3.425) ng/ml. Moreover,
74% of study participants had severe vitamin D deficiency (≤ 10 ng/ml). The mean RSI for our study participants was 14.54 (± 10.353).
Also, the mean RFS was 1.77 (± 3.069). No significant correlation was established between the severity of vitamin D deficiency and
RSI as well as RFS. The prevalence of LPR was 43%.
Conclusions: Hypovitaminosis D does not have any effect on LPR in the Indian female population.
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1. Background

Laryngopharyngeal Reflux (LPR) is a condition in
which gastric content reflux into the larynx and pharynx.
It is one of the extraesophageal manifestations of gastroe-
sophageal reflux disease (GERD), involving the laryngeal
region (1). The laryngopharyngeal epithelium is more sus-
ceptible to reflux-related tissue injury than the esophageal
epithelium (2). These injuries result in a wide constellation
of symptoms commonly seen as voice changes, odynopha-
gia, and lump sensation in the throat (3, 4). The prevalence
of LPR in Indian women in north India is reported to be ap-
proximately 10% (5).

Recently, the role of vitamin D is being evaluated as one
of the factors responsible for GERD and LPR. Approximately
more than two-thirds of Indian females are found deficient

in vitamin D, with a prevalence of 64.06% (6). Hypovita-
minosis D is a known causative factor for muscular sphinc-
ter relaxation and contraction, resulting in delayed mus-
cle relaxation and longer times to reach peak muscle con-
traction (7, 8). This mechanism affects the tone of the lower
esophageal sphincter, thereby resulting in reflux.

On the basis of the above pathophysiology, we hypoth-
esized whether severe vitamin D deficiency might result
in increased LPR symptoms in Indian females. This study
aimed to prove or reject this hypothesis.

2. Objectives

The objective was to find out the prevalence of LPR in
the severe vitamin D deficient Indian female population.
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3. Methods

This descriptive observational study was carried out
at a multispecialty polyclinic in North India over a period
of one year between May 2019 to May 2020 after approval
from Institutional Ethics and Scientific Committee. A pilot
study was conducted during the month of March to April
2019, in which 34 consecutive females with Vitamin D lev-
els below 20 ng/ml were recruited. Four out of these 34 fe-
males showed a score of more than 13 on the reflux symp-
tom index (RSI) and taken as symptomatic for LPR. The dis-
ease proportion in reported patients was found to be 11.7%
based on this pilot study. These data were used in sample
size calculation. The sample size was calculated using the
following formula:

(1)n = Z2×P (1− P ) /d2

Where n was the sample size, Z was the statistic value
corresponding to the level of confidence, P was considered
the prevalence (obtained from the pilot study conducted),
and d is the precision. Considering a 95% level of confi-
dence and 5% (d) precision, the statistical corresponding
value of Z was estimated to be 1.96. The value of n was cal-
culated as equal to 158. Considering dropouts, an adequate
sample size of 185 was taken.

All females referring to the general outpatient depart-
ment (OPD) with vitamin D levels below 20 ng/ml and will-
ing to participate in the study were included after obtain-
ing consent. Females reporting to OPD for antenatal care,
who were on long-term steroids and/or proton-pump in-
hibitors (PPI) and with any history of laryngeal manipula-
tion, were excluded from the study. All participants were
divided into two groups based on age; less than 25 years
and more than 25 years and based on vitamin D levels,
less than 10 ng/ml as severe deficiency, and 11-20 ng/ml
as mild to moderate deficiency. The study participant’s
frequency of LPR symptoms and its severity were subjec-
tively assessed using RSI described by Belafasky et al. (9), as
shown in Figure 1. The severity of nine commonly encoun-
tered LPR symptoms was assessed, and scores were given
using a five-point Likert scale checklist. The total score
ranged between 0 and 45 for each participant. A score of
less than 13 was defined as no LPR symptoms, a score be-
tween 13 to 29 as mild to moderate symptoms, and 30 or
more as severe LPR symptoms.

All participants with RSI score more than 13 were sub-
ject to a 70-degree rigid video-laryngoscopy, and the find-
ings were recorded. The reflux finding score (RFS) was
given to each positive finding, as described by Belafasky et
al. (9), as shown in Figure 2. In fact, RFS is an eight-item

clinical severity rating score based on laryngoscopy find-
ings. The participants who did not undergo laryngoscopy
owing to RSI less than 13 were given an RFS of 0. the patients
were then divided into three groups based on total RFS. A
score of 0 was defined as no disease, RFS 1 to 10 as a mild dis-
ease, and RFS more than 10 as moderate to severe disease.
All observations were recorded by the same investigator to
rule out observer bias.

The data were analyzed descriptively with Microsoft Ex-
cel and SPSS version 21 using appropriate tests.

4. Results

Data pertaining to 185 females who had deficient levels
of vitamin D (less than 20 ng/ml) were collected. The mean
age of the study population was 38.71 (± 11.834) years and
ranged between 6-82 years. Moreover, 92% (n=170) of our
study patients aged more than 25 years and 8% (n=15) aged
less than 25 years. The mean vitamin D level was 9.87 (±
3.425) ng/ml. Also, 74% (n=137) of patients had severe de-
ficiency (vitamin D level ≤ 10ng/ml) and 26% (n=48) had
mild to moderate deficiency (vitamin D level between 11-
20ng/ml). LPR symptoms were present in 43% (n=79), while
it was absent in 57% (n=106) of the patients. The mean
RSI was 14.54 (± 10.353). The commonest symptom was
clearing throat (92.4%) followed by sticking sensation in
throat (82.7%), as shown in Figure 3. The mean RFS was
1.77 (± 3.069). The commonest video-laryngoscopy finding
was hyperemia (63%) followed by diffuse oedema (55%) as
shown in Figures 4 and 5. Based on RSI and RFS scores, mild
to moderate LPR (scores between 13-29) was present in 34%
of the patients (n=63), while severe LPR (scores between 30-
42) was seen in 9% of the patients (n=16). In our study, no
significant correlation was established (P value > 0.05) be-
tween the severity of vitamin D deficiency and RSI as well
as RFS. The prevalence of LPR in our study population was
43%.

5. Discussion

The laryngopharyngeal complex is made of bone, car-
tilage, and mucosa. Given its similarity to the remain-
ing musculoskeletal structures and the known vitamin
D deficiency-induced muscular dysfunction, a hypothesis
was made that vitamin D deficiency might lead to LPR. A
higher reflux index score was hypothesized in the severe vi-
tamin D deficient group. We could not demonstrate a sta-
tistically significant correlation (P value > 0.05) between
the severity of vitamin D deficiency and RSI as well as RFS.
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Reflux Symptom Index (RSI). 

Within the last month, how did the following problems 
affect you?
 
Hoarseness or a problem with your voice 

Clearing your throat 

Excess throat mucus or postnasal drip 

Difficulty swallowing food, liquids or pills
 
Coughing after you ate or after lying down
 
Breathing difficulties or choking episodes

Troublesome or annoying cough 

Sensations or something sticking in your throat 

Heart burn, chest pain, indigestion, or stomach acid 
coming up  

0 = No problem 

5 =  Severe 
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Figure 1. The reflux symptom index adopted from Belafsky et al.; the validity and reliability of the reflux finding score are shown (9).

 

Reflux Finding Score (RFS). 
Subglottic edema 

Ventricular obliteration 

Erythema/hyperemia 

Vocal fold edema 

Diffuse laryngeal edema 

Posterior commissure 
hypertrophy 

Granuloma /granulation 

tissue 

Thick endolaryngeal mucus 

0 — absent / 2 — present 

Partial — 2 points 

Arytenoids only — 2 

Complete — 4 points 

Diffuse — 4 

Mild — 1 

Mild — 1 

Mild — 1 

Moderate — 2 

Moderate — 2 

Moderate — 2 

Severe — 3 

Severe — 3 

Severe — 3 

Polypoid — 4 

Obstructive — 4 

Obstructive — 4 

Absent — 0 / Present — 2 

Absent — 0 / Present — 2 

Figure 2. Reflux finding score adopted from Belafsky et al.; the validity and reliability of the reflux finding score are shown (9).
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Figure 3. LPR symptoms in this study
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Video-laryngoscopy Findings in Study Cohort
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Figure 4. Video-laryngoscopy findings in this study

Figure 5. Common laryngoscopy findings

A similar effort was made in 2016 by Hamdan et al. (10), who
investigated the effect of vitamin D on vocal tract symp-
toms in a limited sample size. They used vocal tract discom-
fort scores in their methodology to quantify the frequency
and severity of vocal tract symptoms in the vitamin D de-
ficient group and found no significant difference. Despite
the limited background knowledge on the subject due to
the paucity of research, we could draw significant conclu-
sions with an appropriate sample size and validated scor-
ing system.

Various literature shows that the prevalence of LPR in
the general population varies from 10%-50% (11). A study
done by Nizamma et al. (12) showed a prevalence of 18%
in Bosnia; however, Mishra P et al. (5) found a prevalence
of 11.2% in Indian population. In our study population, we

found a prevalence of LPR of 43% in females suffering from
hypovitaminosis D. However, this study failed to demon-
strate any statistically significant correlation between vita-
min D deficiency and LPR.

In conclusion, vitamin D deficiency is a well-known
cause of musculoskeletal dysfunction, and hypothetically
it can cause LPR by altering the function of the lower
esophageal sphincter. Only limited studies with a limited
sample size investigated the effect of vitamin D deficiency
and LPR. This study was done to evaluate the effect of vita-
min D deficiency in females on RSI and RFS in LPR. The re-
sults of this study indicate that vitamin D deficient females
did not have any significant rise in LPR symptoms and RFS.
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