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Abstract

Background/Purpose Patients with functional dyspepsia (FD) have poor health-related quality of life (HRQOL), but Indian
data are lacking. Also, there is non-availability of validated disease-specific questionnaire to assess HRQOL in Hindi-
speaking patients with dyspepsia. We aimed to develop and validate a reliable translation of Short-Form Nepean Dyspepsia
Index (SF-NDI) in Hindi, and assess the impact of FD on HRQOL in Indian patients.

Methods Cross-cultural adaptation of English version of SF-NDI, translation to Hindi, and adaptation of Hindi version were
performed using standard procedures. English and Hindi versions were assessed against Short Form-36 (SF-36), examining
for internal consistency, test—retest reliability, and validity.

Results Total 211 FD patients (144 Hindi speaking, 67 English speaking) were enrolled (mean age 40.8 +11.7 years;
male:female =115:96). Median total SF-NDI scores for both languages were 38.75 and 40.0, respectively. Test—retest reli-
ability intraclass correlation coefficients were 0.85 (Hindi) and 0.89 (English). Internal consistency evaluation revealed
Cronbach’s a coefficient of 0.79-0.86 (Hindi) and 0.78-0.89 (English). SF-NDI sub-scales showed moderate to good correla-
tion with various domains of SF-36 (content validity). There was significant (p <0.001) decline of HRQOL in patients with
severe dyspepsia relative to those with mild dyspepsia (construct validity). On multivariate analysis, factors independently
associated with HRQOL were duration of symptoms and dyspepsia severity.

Conclusion Both English and Hindi versions of SF-NDI are reliable and valid for HRQOL assessment in Indian FD patients,
and will be useful in future epidemiological and clinical studies. Indian FD patients have poor HRQOL, being worse in those
with severe dyspepsia and longer duration of symptoms.
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Bullet points of the study highlights

What is already known?

are lacking.

available.

What is new in this study?

and validated.

of dyspepsia at a community level.

e Indian data on health-related quality of life (HRQOL) in functional dyspepsia (FD) patients

o A validated disease-specific HRQOL assessment questionnaire in Hindi language is not

o A reliable Hindi translation of Short-Form Nepean Dyspepsia Index (SF-NDI) was developed

o Both Hindi and English speaking Indian FD patients were found to have poor HRQOL.
What are the future clinical and research implications of the study findings?

e SF-NDI-Hindi will be useful in future epidemiological and clinical studies.
e Poor HRQOL among FD patients highlights the importance of early diagnosis and treatment

Introduction

Dyspepsia refers to a symptom or a constellation of symp-
toms that is (are) considered to originate from the gastrodu-
odenal region [1]. These symptoms include epigastric pain,
epigastric burning, postprandial fullness, early satiation,
bloating in the upper abdomen, nausea, vomiting, and belch-
ing [1]. Patients with chronic, recurrent upper abdominal
symptoms who have not yet undergone clinical evaluation
are identified with a preliminary diagnosis of uninvestigated
dyspepsia [1, 2]. If an organic, systemic, or metabolic cause
is identified, where, if the disease improves or is eliminated,
symptoms also improve or resolve, patients are categorized
as secondary dyspepsia [2]. Approximately 80% of patients
who have no identifiable explanation for the symptoms are
labelled as functional dyspepsia (FD) [2, 3]. According to
Rome IV, FD is further categorized into postprandial distress
syndrome (PDS), characterized by meal-induced dyspeptic
symptoms, and epigastric pain syndrome (EPS), referring
to epigastric pain/burning that does not occur exclusively
postprandially, can occur during fasting, and can be even
improved by meal ingestion [2]. FD commonly overlaps with
other disorders of gut—brain interaction [2, 4]. The patho-
physiology of FD is multifactorial, and is often attributed
to a combination of visceral hypersensitivity and upper gas-
trointestinal dysmotility that varies with each individual and
with time [2, 3].

Worldwide prevalence of FD varies between 10% and
16% [3]. Dyspepsia is rarely fatal, but a majority of patients
suffer from significant levels of abdominal symptoms that

interrupt daily activities. Dyspepsia has a significant impact
on physical, mental, and social aspects of health-related
quality of life (HRQOL) [2, 3, 5]. In addition, dyspepsia pre-
sents a significant financial burden to patients and healthcare
resources worldwide, in terms of chronic use of medications,
repeated investigations, and loss of economic productivity
due to sickness-related work absenteeism [2, 3, 5].

Several studies have evaluated the impact of FD on
HRQOL using different questionnaires [5—18]. Most of
these studies reported a significant reduction in at least
some domains of HRQOL among patients with FD com-
pared to controls. In general, the decline in scores of phys-
ical domains has been similar to those of mental domains
[7]. Although the negative impact of FD on HRQOL has
been reported in many western [8—12] and Asian countries
[5, 13-18], there is lack of Indian data on this subject.
Also, there is non-availability of any validated question-
naire to assess the HRQOL in Hindi-speaking patients
with FD. Hindi, the Indian national language, is the third
most commonly spoken language in the world, with about
615 million speakers [19].

Nepean Dyspepsia Index (NDI) was developed in the year
1999 as a new multi-dimensional disease-specific instrument
to measure both symptom severity and HRQOL impairment
in patients with dyspepsia [20]. Subsequently, a 10-item Short-
Form of Nepean Dyspepsia Index (SF-NDI) was developed
to be used in clinical trials of FD [21]. SF-NDI has proved
to be a simple and easy to use tool, with short survey length
and complexity, which is especially beneficial in regions
with limited healthcare resources. SF-NDI has been used as
a HRQOL assessment tool in many FD clinical trials, and has
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been translated and validated in several languages including
Malay, Persian, and Kinyarwanda [5, 13, 22].

We aimed to develop and validate a reliable translation
of the SF-NDI in Hindi, and to cross-culturally adapt both
English and Hindi versions of the SF-NDI. We also aimed
to assess the impact of FD on HRQOL among English- and
Hindi-speaking FD patients in India.

Methods
Study design

This cross-sectional multi-centric study was conducted
from January 2021 to July 2021 in three academic insti-
tutes in northern India, providing secondary and ter-
tiary medical care. The institutional ethics committee
approved the project, and all procedures were performed
in accordance with the ethical standards of the Helsinki
Declaration.

Patients

Consecutive patients with dyspepsia attending the Gastro-
enterology/Medicine outpatient departments were invited
to participate. Inclusion criteria were as follows: age
18—65 years, FD diagnosed according to Rome IV criteria,
normal esophagogastroduodenoscopy (EGD) (performed
within past 1 year), and negative Helicobacter pylori infec-
tion documented by non-invasive testing or gastric biopsy.
Exclusion criteria were as follows: presence of alarm symp-
toms (loss of appetite, loss of weight, dysphagia, anemia,
new onset dyspepsia after 50 years age, persistent/recur-
rent vomiting, hematemesis/melena, severe pain abdomen),
presence of another gastrointestinal disorder (e.g. irritable
bowel syndrome, celiac disease, inflammatory bowel dis-
ease etc.), history of chronic intake of non-steroidal anti-
inflammatory drugs (NSAIDs)/salicylates, pregnancy,
presence of pancreatic, hepatobiliary, renal or metabolic
diseases (uncontrolled diabetes, uncontrolled thyroid dis-
orders) resulting in dyspepsia; history of surgery involving
upper gastrointestinal tract, addictions, or significant co-
morbidities (advanced cardiopulmonary disease, advanced
depression/obscessive compulsive disorders [OCD] etc.).
Patients were also excluded if they were unable to speak/
understand Hindi or English language.

Procedures
All potentially eligible patients were subjected to thorough
history and physical examination. They were categorized

into FD sub-types (EPS, PDS or EPS-PDS overlap) accord-
ing to the Rome IV criteria. [2]. Modified Kuppuswamy
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socioeconomic scale was used to assess the socioeco-
nomic status [23]. Laboratory investigations including EGD
and abdominal ultrasonography were noted. Patients who met
inclusion and exclusion criteria received verbal and written
information about the study, and written informed consent
was taken.

Participants were informed that they would be required to
fill SF-NDI questionnaire at two occasions—first, at the time
of enrolment, and second time, about 2 weeks later—when
they will be contacted on phone. All participants were given a
printed copy of SF-NDI questionnaire and socio-demographic
questionnaire to complete themselves at the time of enrol-
ment. Participants who were not literate in English were pro-
vided the Hindi version of SF-NDI (described below).

Trained assessors were designated to provide guidance
about completing SF-NDI questionnaire to every patient,
on individual basis. They provided assistance and expla-
nation wherever necessary, and ensured that questionnaire
was completely filled. For illiterate patients or patients hav-
ing physical disabilities, assessors read aloud each item of
questionnaire without asking any leading questions, to avoid
any discrepancies between patient self-report and external
assessment. Two weeks later, study personnel administered
same version of SF-NDI questionnaire to all participants
over phone. Study personnel were blinded to results of initial
evaluation, until second evaluation was completed.

Instruments

Short-Form Nepean Dyspepsia Index SF-NDI is a self-
report questionnaire, which measures severity of symptoms
and HRQOL in patients with dyspepsia as experienced in
past 2 weeks [21]. It is composed of two distinct, separately
scored and interpreted instruments: a symptom checklist and
a disease-specific HRQOL measure. The former is made up
of a list of 15 common upper gastrointestinal symptoms,
which respondents rate in terms of three dimensions: fre-
quency, intensity, and bothersomeness. Assessment is per-
formed by applying a scale of O (not at all) to 4 (daily) for
frequency; O (not at all) to 5 (very severe) for intensity; and O
(not at all) to 4 (extremely bothersome) for bothersomeness
[21]. Total score for each symptom is calculated by adding
the scores of all dimensions of each item.

SF-NDI HRQOL questionnaire consists of 10 items with
5 sub-scales, each examining the influence of dyspepsia on
various domains of health, namely tension/anxiety, interfer-
ence with daily activities, disruption to regular eating/drink-
ing, knowledge towards/control over disease symptoms, and
interference with work/study. Each sub-scale contains two
items, and each item is measured by a 5-point Likert scale
ranging from 1 (not at all or not applicable), 2 (a little), 3
(moderately), 4 (quite a lot) to 5 (extremely). The value of
each sub-scale and total HRQOL score was re-scaled to a
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Fig. 1 Outline of the process of translation validation of the Short-
Form Nepean Dyspepsia Index (SF-NDI) questionnaire in Hindi lan-
guage

minimum of zero (lowest HRQOL score) and a maximum of
100 (highest HRQOL score) as per the developers’ original
calculation formula [20].

Short Form 36 (SF-36) is an established generic HRQOL
instrument, which comprises 36 questions in eight different
subscales: physical functioning, physical role limitations,
bodily pain, general health perceptions, vitality, social
functioning, emotional role limitations, mental health,
and 2 composite scores—physical component and mental

component scores [24]. Maximum score of 100 indicates the
best possible health state. This instrument has been trans-
lated and validated in Indian population [25].

Development of Hindi version of SF-NDI

After permission from relevant authorities, the original ver-
sion of SF-NDI was translated into Hindi according to the
WHO-QOL methodology of cross-culture adaptation for
QOL [26], and methods adopted by previous researchers [5].

Cultural validation of the English version of the SF-NDI

Cross-cultural adaptation of the English version of SF-NDI
was performed in 20 English-speaking healthy subjects of
varied age and educational backgrounds. In-depth cognitive
interviews were conducted to determine appropriateness of
the original English version in Indian adults. All words and
sentences of the English version of SF-NDI were completely
understood, and the instrument was conceptually and seman-
tically acceptable in Indian population. So, no alterations in
the original instrument were required.

Translation of the Short-Form Nepean Dyspepsia Index

Hindi version of SF-NDI was developed using standard
forward-back translation, following approval by the original
instrument developer (Fig. 1). Three forward translations (Eng-
lish to Hindi) were performed independently—two by gastro-
enterologists with good fluency in both English and Hindi,
and third by a commercial translation agency—with aim of
achieving conceptual and semantic equivalence. All three
forward versions were then reconciled, differences resolved
through discussion, and a consensus Hindi version of SF-NDI
was developed. Then, two back translations were carried out—
one by an English teacher having good understanding of Hindi
language also, and with no knowledge of SF-NDI, and second
by the commercial translation agency. Finally, a Hindi draft
version was derived from reconciliation of the original, back
and forward translations. Cognitive interviews using the Hindi
draft version were conducted with 20 subjects of varied age
and educational backgrounds. Cognitive debriefing was per-
formed till a conceptually and semantically acceptable Hindi
version of SF-NDI (SF-NDI-H) was developed.

Statistical analysis

Data were checked for normal distribution using Shap-
iro—Wilk test. Categorical data are presented as propor-
tions, and continuous data as mean and standard deviation
(if parametric) and median and interquartile range (IQR)
(if non-parametric). Categorical data were compared using
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Table 1 Socio-demographic and
clinical data of study population

Chi-square test or Fisher’s exact test. Continuous data
were compared using t-test, Mann—Whitney U test, or
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Hindi speaking English speaking
(n=144) (n=67)

Age (years) 42.6+10.3 36.9+13.6
Male gender 66 (45.8) 49 (73.1)
Body mass index 27.5+9.5 26.6+8.5
Ethnicity

- Northern Indian 136 (94.4) 49 (73.1)

- Southern Indian 8(5.6) 18 (26.9)
Education

- Illiterate 51(354) 0

- Primary school 38 (26.4) 34.5)

- Middle/high school 44 (30.6) 17 (25.4)

- Graduate 8(5.6) 35(52.2)

- Professional or honours 32D 12 (17.9)
Occupation

- Students/housewives/retired 51(35.4) 20(29.9)

- Unskilled 25(17.4) 0

- Craft and related trade worker 13 (9.0) 5(7.5)

- Clerks 2(1.4) 7 (10.4)

- Skilled worker and shop and market sales worker 19 (13.2) 11(16.4)

- Skilled agricultural and fishery workers 33 (22.9) 10 (14.9)

- Technicians and associate professionals 1(0.7) 10 (14.9)

- Professionals/legislatures, senior officials and managers 0 4(5.9)
Marital status

- Unmarried 6(4.2) 15 (22.4)

- Married 133 (92.4) 50 (74.6)

- Divorced/widowed 5(3.5) 2(2.9)
Socio-economic class (as per Kuppuswamy scale)

- Lower class 43 (29.9) 0

- Upper lower class 33 (22.9) 6(8.9)

- Lower middle class 34 (23.6) 27 (40.3)

- Upper middle class 24 (16.7) 21 (31.3)

- Upper class 10 (6.9) 13 (19.4)
Associated diagnosis/comorbidities

- Gastroesophageal reflux disease 17 (11.8) 9(13.4)

- Diabetes 31(21.5) 16 (23.9)

- Hypertension 35(24.3) 12 (17.9)

- Thyroid disease 9(6.3) 3(4.5)
Eating habits

- Vegetarian 104 (72.2) 51 (76.1)

- Non-vegetarian 40 (27.8) 16 (23.9)
Smoking

- Never 73 (50.7) 39 (58.2)

- Former/current occasional 9(6.3) 2(2.9)
Alcohol consumption

- Never 40 (27.8) 19 (28.4)

- Former/current occasional 22 (15.3) 7(10.4)
Physical activity

- Extremely active 0 0

- Vigorously active 18 (12.5) 5(7.5)

- Moderately active 59 (40.9) 36 (53.7)

- Sedentary 54 (37.5) 22 (32.8)

- Extremely inactive 13 (9.0) 4(5.9)

Data are expressed as mean + standard deviation or number (percentage)

Kruskal-Wallis test, as appropriate. Multiple linear regres-
sion analysis was performed to identify factors associated
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Table 2 Details of dyspeptic symptoms in study population (n=211)

Symptom Number (%) of patients

with positive symptom

Symptom dimension scores

Total symptom score

Frequency of  Intensity® Bothersomeness®

occurrence?
Pain in upper abdomen 101 (47.9) 1.33+1.7 127+1.42 1294148 3.89+4.37
Discomfort in upper abdomen 68 (32.2) 0.54+0.93 094+14 0.95+1.43 2.43+3.63
Inability to finish a regular meal 57 (27) 0.44 +0.88 0.7+1.19 0.65+1.13 1.79+3.08
Fullness after eating or slow digestion 78 (36.9) 0.59+0.9 0.89+1.25 0.85+1.23 2.33+£3.22
Bloating 41 (19.4) 0.25+0.61 0.53+1.11 0.55+1.18 1.33+£2.82
Burning sensation in chest 18 (8.5) 0.13+0.48 0.23+£0.78  0.22+0.79 0.57+1.98
Nausea 76 (36) 0.47+0.75 0.84+1.19 09+1.32 2.21+£3.16

Data are expressed as mean +SD or number (percentage)

#0=not at all, 1 =1 to 4 days, 2=5 to 8 days, 3=9 to 12 days, 4 =every day/almost every day

Y0=not at all, 1 = very mild, 2=mild, 3 =moderate, 4 =severe, 5 =very severe

“0=not at all, 1 =a little bit, 2=moderately, 3 = quite a bit, 4 =extremely

with HRQOL. P-value <0.05 was considered to be statisti-
cally significant. Statistical analysis was done using Statis-
tical Package of Social Sciences (SPSS) version 21 (SPSS
Inc., Chicago, IL, USA).

Results

Cross-cultural adaptation of the English version of SF-
NDI, translation to Hindi language and adaptation of the
Hindi version of SF-NDI (SF-NDI-H) was performed, as
described above. SF-NDI Hindi version is presented as
Online Resource 1.

Patient characteristics

Of the total 257 consecutive patients with suspected FD screened,
43 were excluded (Online Resource 2). Remaining 214 patients
were interviewed using SF-NDI symptom and HRQOL question-
naire (146 in Hindi, and 68 in English). Response rate was 98.5%
(n=211, male:female=115:96). Besides the general instructions

and guidance, 51 illiterate patients and 11 other patients required
assistance in completing the questionnaire. None of the patients
faced any difficulty in understanding the questions in English or
Hindi version of SF-NDI. Table 1 summarises the socio-demo-
graphic and clinical attributes of study population. Mean duration
of dyspeptic symptoms was 2.38+3.1 years.

Dyspepsia sub-types and scores

Of the 211 patients, 86 (40.8%) had EPS, 69 (32.7%) had
PDS, and 56 (26.5%) had EPS-PDS overlap. Frequency
of individual symptoms, and symptom scores are shown
in Table 2. Pain in upper abdomen was the most frequent
symptom (47.9%), followed by fullness after eating (36.9%),
and nausea (36.0%). Higher symptom scores were reported
for symptoms of pain or discomfort in upper abdomen and
fullness after eating. Comparison of clinical characteristics
of patients with EPS, PDS, and overlap is shown in Table 3.
Patients with EPS had significantly lower age, higher male
percentage, higher symptom score, and higher HRQOL
scores, compared to those with PDS.

Table 3 Comparison of clinical characteristics of patients with epigastric pain syndrome, postprandial distress syndrome and overlap

Characteristics EPS PDS EPS-PDS Over- p-values
(n=286) (n=69) lap (n=56)
EPS vs. PDS EPS vs. Overlap PDS vs. Overlap

Age (years) 38.1+11.9 445+11.1 40.6+11.2 0.007 0.057 0.18

Male gender 55 (63.9) 30 (43.5) 30 (53.6) 0.011 0.26 0.22
Duration of symptoms (years) 2.58+3.1 293+39 141+£1.8 0.53 0.008 0.01

Total symptom score 891+4.1 6.73+£2.7 17.32+6.0 0.0002 <0.001 <0.0001

Total HRQOL score 42.5(25.6-55)  35(20-42.5) 28 (20-36) 0.003 0.003 0.07

Data are expressed as mean + standard deviation, median (IQR) or number (percentage)

EPS epigastric pain syndrome, HRQOL Health-related quality of life, PDS postprandial distress syndrome, /QR interquartile range
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Fig.2 Median SF-NDI health-related quality of life total and sub-
scale scores of the study population. Boxes denote median and IQR;
and vertical lines denote minimum and maximum values. Tension
(0,100)=50 (25 to 62.5); interference in daily activities (0,100)=50
(25 to 62.5); eating and drinking (0, 100)=50 (25 to 62.5); knowl-
edge/control (0,100)=12.5 (0 to 25), work/study (0,100)=37.5 (25
to 50), total quality of life score (0,100)=40 (23.75 to 47.5). SF-NDI
Short-Form Nepean Dyspepsia Index, IQR interquartile range

SF-NDI HRQOL scores

HRQOL total and sub-scale scores of study population
are shown in Fig. 2. The median total SF-NDI HRQOL
scores among males and females were 40 (20—47.5) and
37.5 (27.5-47.5), respectively (p =0.32); among patients
with dyspepsia duration < 1 year and > 1 year were 32.5
(22.5-52.5) and 40 (25-47.5), respectively (p =0.04); and
among patients with mild and severe dyspepsia were 26.25
(15-40) and 42.5 (32.5-62.5), respectively (p =0.001).
In Hindi-speaking group, median total SF-NDI score
was 38.75 (25.0-47.5); and SF-NDI sub-scale scores were
as follows—tension/anxiety 50.0 (25.0-62.5), interference
with daily activity 50.0 (25.0-62.5), eating/drinking 50.0
(25.0-62.5), knowledge/control 12.5 (0-25.0), and work/
study 50 (25.0-50.0). In the English-speaking group,
the median total SF-NDI score was 40.0 (18.75-48.75);
and SF-NDI sub-scale scores were tension/anxiety

50.0 (25.0-56.25), interference with daily activity 50.0
(25.0-50.0), eating/drinking 50.0 (25.0-50.0), knowledge/
control 0 (0.0-25.0), and work/study 37.5 (25.0-50.0).

Internal consistency

Internal consistency of both English and Hindi versions of SF-
NDI questionnaires was evaluated using Cronbach’s o coef-
ficient. Cronbach’s a coefficient for English version ranged
from 0.78 to 0.89, and for Hindi version from 0.79 to 0.86.

Reliability

Out of the 211 patients, 187 (135 Hindi-speaking and 52
English-speaking) participated in the follow-up telephonic
interview, which was conducted at a median of 12 days
(range 11-17) after the first face-to-face interview. In Hindi-
speaking group, intraclass correlation coefficients (ICC)
between baseline and follow-up SF-NDI total scores were
0.85 (95% CI 0.81-0.91). In English-speaking group, ICC
between baseline and follow-up SF-NDI total scores was
0.89 (95% CI 0.76-0.95). These results demonstrated excel-
lent test—retest reliability.

Validity

Content validity demonstrated moderate to good correlation
between Hindi and English versions of SF-NDI sub-scales
with various domains of SF-36. Results for Hindi version are
as follows:physical functioning (r=0.37, p <0.001); physical
role limitations (r=0.51, p<0.001); bodily pain (r=0.45,
p <0.001); general health perceptions (r=0.64, p <0.001);
energy/vitality (r=0.52, p<0.001); social functioning
(r=0.38, p<0.001); emotional role limitations (r=0.45,
p<0.001). Results for English version are as follows:physical
functioning (r=0.47, p <0.001); physical role limitations
(r=0.39, p<0.001); bodily pain (r=0.30, p<0.001); gen-
eral health perceptions (r=0.37, p<0.001); energy/vitality

Table 4 Comparison of Short Form Nepean Dyspepsia Index health-related quality of life scores in patients with mild and severe dyspepsia*

Quality of life scores Hindi speaking

English speaking

n=144 n=67

Mild dyspepsia Severe dyspepsia p-value Mild dyspepsia Severe dyspepsia p-value
Tension 37.5 (12.5-50) 50 (37.5-75) 0.002 25 (12.5-50) 50 (40.6-75) 0.001
Interference with daily activities 25 (12.5-50) 50 (43.8-75) 0.001 25 (0-50) 50 (50-62.5) 0.001
Eating/drinking 37.5 (25-50) 50 (50-75) 0.002 25 (0-50) 50 (28.1-75) 0.001
Knowledge/control 0(0-12.5) 12.5 (0-37.5) 0.03 0(0-12.5) 12.5 (0-25) 0.04
Work/study 25 (12.5-50) 50 (25-62.5) 0.001 25 (0-50) 50 (25-75) 0.001
Total quality of life score 27.5 (15-40) 42.5 (33.8-62.5) 0.002 20 (2.5-40) 45 (29.4-58.8) 0.003

Data are expressed as median (IQR)

“Mild dyspepsia defined as SE-NDI total symptom score < 8 and severe as score > 8. IQR interquartile range
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(r=0.54, p<0.001); social functioning (r=0.69, p <0.001);
and emotional role limitations (»=0.49, p <0.001).

Known groups’ construct validity of the total and sub-scale
scores of English and Hindi version of SF-NDI was estab-
lished relative to the severity of dyspeptic symptoms using
Mann—Whitney U test. For total SF-NDI score and all five
sub-scale scores, there was significant (p <0.001) decline of
HRQOL for patients with severe dyspeptic symptoms relative
to those with mild dyspeptic symptoms (Table 4).

Multivariate analysis of factors associated
with HRQOL

Baseline patient-related factors that were evaluated for their
potential association with HRQOL were as follows: age,
gender, duration of symptoms, dyspepsia symptom sever-
ity, and dyspepsia subtype (PDS, EPS, or overlap) (online
resource 3). On univariate analysis, factors significantly
associated with HRQOL were dyspepsia symptom severity,
duration of symptoms, and presence of EPS. On multivariate
analysis, dyspepsia symptom severity (r=0.854; p=0.021)
and duration of symptoms (r=0.713; p =0.044) were found
to be independently associated with HRQOL.

Discussion

FD, although not a life-threatening disease, has a significant
impact on quality of life. FD patients report poor HRQOL,
especially in terms of social and environmental aspects,
suggesting that more aggressive interventions are needed to
improve FD symptoms [27, 28]. To the best of our knowl-
edge, there is no data on the HRQOL among FD patients in
India. Also, there is no disease-specific questionnaire avail-
able in Hindi language to reliably assess HRQOL among
Hindi-speaking patients. In this study, we translated and
validated the Hindi version of SF-NDI questionnaire, and
assessed HRQOL among a large cohort of FD patients.

Using standard disease-specific validated instruments is an
integral part of clinical research. These instruments should be
able to evaluate problems in primary healthcare and reliably
assess the impact of disease on patient’s HRQOL. Assessing
HRQOL in clinical studies has gained much importance as an
individual’s satisfaction as a whole, rather than just improve-
ment in specific symptoms, is now being considered the abso-
lute goal of treatment [29]. This is particularly important for
diseases such as FD, which lack specific biomarkers or clini-
cal markers for diagnosis and follow-up.

SF-NDI is a standardized questionnaire, which evaluates
both symptom severity and HRQOL in patients with FD
[21]. It includes questions on various aspects of HRQOL
like generalized anxiety, emotional well-being, interference
of disease with daily activities, hindrance in consuming

desired food items, knowledge of the stomach problem
including fear of serious illness and ability/enjoyment of
work/study. In this study, we developed the Hindi version of
the SF-NDI and determined that it is culturally suitable for
Hindi-speaking adults. Both the original English and Hindi
versions of the SF-NDI were found to be acceptable and
easily understood by Indian patients with dyspepsia, and
demonstrated to have good psychometric properties, sug-
gesting that SF-NDI is suitable for use in these patients.
Both English and Hindi versions of SF-NDI were found to
have good internal consistency, and repeated measurements
over a short period showed high correlation, indicating their
reliability in Indian population. Content validity of the SF-
NDI was demonstrated by comparing it with SF-36, a non-
disease specific QOL questionnaire, which has already been
validated and adapted for use in India [25]. Both English and
Hindi versions of SF-NDI showed moderate to good correla-
tion with various domains of the SF-36. Similar correlation
of SF-NDI with generic HRQOL instruments such as SF-36
and SF-12 have been reported previously [21, 30].

In our study, most commonly reported symptoms were pain
in upper abdomen (47.9%), fullness after eating (36.9%), and
nausea (36.0%), while highest symptom scores were reported
for pain or discomfort in upper abdomen and fullness after
eating. In a study from Rwanda, indigestion was the most fre-
quent symptom reported (25%), followed by heartburn (22%),
regurgitation (15%), and nausea (9%) [31]. In a UK study
using Short-Form Leeds Dyspepsia Questionnaire, indigestion
was the most frequent symptom (17%), followed by heartburn
(13%), regurgitation (8%), and nausea (9%) [32]. In a Chinese
study, higher NDI scores were elicited for symptoms of dis-
comfort, bloating, and pain or ache in upper abdomen, and
fullness after eating or slow digestion [33].

Various studies, using different QoL questionnaires,
have reported negative impact of dyspepsia on HRQOL.
In a Korean study, HRQOL scores, evaluated by Korean
version of SF-36, were worse for all 8 domains in patients
with dyspepsia and irritable bowel syndrome (IBS) com-
pared with those not having chronic gastrointestinal (GI)
symptoms [16]. Two Asian studies reported lower HRQOL
scores using EuroQOL (EQ-5D) instrument among sub-
jects with dyspepsia (Rome II and III criteria), in rural and
urban populations [17, 18]. Studies using SF-NDI in dif-
ferent populations reported a wide variation in the severity
of HRQOL impairment among dyspeptic patients. While
a Malaysian study reported median total SF-NDI HRQOL
score in mild and severe dyspepsia to be 56.3 (22.5-100)
and 77.5 (35-100) respectively [5], a study from Rwanda
reported total SF-NDI HRQOL of 25 (20—44) in patients
with mild dyspepsia, and 56 (20-92) in patients with severe
dyspepsia [22]. In our study, median SF-NDI scores among
patients with mild and severe dyspepsia were 26.25 (15-40)
and 42.5 (32.5-62.5) respectively. Higher HRQOL scores in
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Malaysian study are likely due to the fact that patients with
organic dyspepsia were also included in that study.

The effect of gender on prevalence of dyspepsia and its
impact on HRQOL have been reported in several studies [2,
3, 27, 34, 35]. Females with FD have been reported to have
poorer HRQOL, and higher anxiety and depression compared
to males [27, 28, 36]. A population-based case—control study
from Sweden reported that women with FD had significantly
poorer QOL including physical function, limited physical role,
physical pain, and overall health awareness compared to sex-
matched controls [36]. A recent cross-sectional study from
Asia reported several factors associated with a low HRQOL
in FD patients including female sex, anxiety, depression,
old age, severe symptoms, and low educational level [28].
However, in our study, no significant difference was noted in
HRQOL scores among males and females. This may be due to
the lower percentage of females enrolled in our study, which
is likely due to the gender differences in the health-seeking
behavior in our region, as highlighted by the lower percent-
age of females (36.4%) among patients attending gastroen-
terology Out Patient Department (OPD) in our institute. In
concordance with our results, in another recently published
Indian study, of the consecutive patients undergoing EGD for
dyspeptic symptoms, only 24.7% were females [37]. On the
contrary, studies in western populations have reported equal
or higher rates of physician-consultation behavior, and school/
work absenteeism in dyspeptic women compared to men [38,
39].

EPS and PDS are two distinct subgroups of patients with
FD with different symptomatology, and variable responses
to dietary and medical therapies [2, 3, 40]. However, till
date there is no data on the difference in impact of these two
subtypes on HRQOL in FD patients. Our study shows that
patients having EPS have a significantly higher (worse) total
HRQOL scores compared to those with PDS or overlap. Pos-
sible reason for the poorer HRQOL in EPS patients is that the
bothersome epigastric pain in these patients occurs throughout
the day and is not limited to postprandial period (as in PDS
patients), which might have a more negative impact on daily
activities and lead to more psychological distress.

On multivariate analysis, factors independently associ-
ated with HRQOL were duration of symptoms and dyspepsia
symptom severity. Patients with longer duration of symp-
toms had significantly higher HRQOL scores compared to
those with shorter duration. The impact of duration of dys-
peptic symptoms on severity of HRQOL impairment has not
been reported previously. The effect of dyspepsia severity on
HRQOL, as demonstrated in our study, has been reported in
previous studies (discussed above) [5, 22].

Besides being the first study assessing the HRQOL
among Indian FD patients, some specific strengths of this
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study are inclusion of a large cohort of patients, and use
of an internationally acceptable questionnaire with regional
translation and validation performed using a clear and rig-
orous methodology. Our study fulfils the lacunae of a lack
of a validated tool for symptom and HRQOL assessment
in Hindi-speaking FD patients. Also, a good diversity of
patients with variable education level, occupation, and
socioeconomic status enrolled in this study add to its value.
Overall, the severe impact of FD on the HRQOL reported
in our study further validates the strict definition of FD pro-
posed by Rome IV [2]. Also, the variable impairment of the
HRQOL in EPS and PDS sub-groups in our study highlights
the importance of sub-grouping of FD patients, which is
also important for their differential management [2, 3, 40].
It also highlights the importance that should be placed on
diagnosis and treatment of dyspepsia at a population level,
as untreated dyspepsia debilitates people and impairs all
aspects of HRQOL.

Our study has few limitations. We were unable to assess
changes in dyspepsia scores and HRQOL scores over time,
as this was a cross-sectional study. Future follow-up studies
assessing the change in symptom and HRQOL scores with
treatment may be more informative in this regard. Secondly,
our results might not be applicable to the general dyspeptic
population in the community as our study was carried out in
medical centres providing secondary and tertiary healthcare,
and we applied strict exclusion criteria for FD like H. pylori
infection and major depressive illness. However, the wide
range of SF-NDI symptom scores recorded in our study are
reassuring, as they indicate the inclusion of patients with a
variable severity of dyspepsia. Thirdly, administration of SF-
NDI on phone, at the second occasion, to check test—retest
reliability could be a potential limitation, but ICC values of
0.85-0.89 suggest that this method is reliable.

To conclude, both the original English SF-NDI ques-
tionnaire and its Hindi-translated version (developed in our
study) were found to be culturally acceptable, reliable, and
valid in Indian population with FD. These can be recom-
mended for use in epidemiological and clinical research
studies in Indian population. Indian FD patients were found
to have impaired HRQOL, with EPS patients being more
severely affected than PDS patients. Factors independently
associated with poorer HRQOL were duration of symptoms
and dyspepsia symptom severity. Future studies in larger
populations including comparison of HRQOL in patients
with functional and organic dyspepsia warranted.
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