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Abstract
Background

The European organization Research and Treatment of Cancer Quality of Life Questionnaire-
Oesophagogastric 25 (EORTC QLQ-0G 25) is designed for patients with esophagogastric cancer. Its
performance has never been tested with benign disorders. A health-related quality-of-life questionnaire
does not exist for patients with benign corrosive-induced esophageal strictures. Hence, we evaluated the
EORTC QLQ-O0G 25 in Indian patients with corrosive strictures.

Methods

The English or Hindi version of QLQ-OG 25 was administered to 31 adult patients undergoing outpatient
esophageal dilation at GB Pant hospital, New Delhi. These patients had refractory or recurrent esophageal
strictures due to corrosive ingestion and had not undergone reconstructive surgery. Score distribution was
analyzed, and item performance was determined based on floor and ceiling effects. Convergent validity,
discriminant validity, and internal consistency were checked.

Results

The average time to finish the questionnaire was 6.70 minutes. Most scales fulfilled convergent validity
(corrected item-total correlation >0.4), barring the Odynophagia scale and one item of the Dysphagia scale.
Most scales exhibited divergent validity except for odynophagia and one item of dysphagia. Cronbach's
alpha was >0.70 for all scales except odynophagia. Responses to questions evaluating taste, cough,
swallowing saliva, and talking were highly skewed and had prominent floor effects. Overall, the
questionnaire demonstrated good internal consistency, convergent validity, and divergent validity in benign
corrosive-induced refractory esophageal strictures patients.

Conclusion

The EORTC QLQ-OG 25 can be satisfactorily used in patients with benign esophageal strictures to assess
health-related quality of life.

Categories: Internal Medicine, Psychology, Gastroenterology
Keywords: burns chemical/psychology, caustics/adverse effects, esophageal stenosis/chemically induced,
psychometrics, quality of life

Introduction

The European organization Research and Treatment of Cancer Quality of Life Questionnaire-
Oesophagogastric 25 (EORTC QLQ-0G 25) is a health-related quality-of-life (HRQL) module developed by
the European organization Research and Treatment of Cancer to assess the quality of life in patients with
upper gastrointestinal cancer [1,2]. The questionnaire utilizes patient-reported outcomes based on
symptoms relevant to patients undergoing palliative or curative treatments and follow-up. Two studies from
France have used this questionnaire for quality of life (QoL) measurement in patients with corrosive-
induced strictures [3,4]. It has never been utilized in Indian patients with corrosive-induced strictures.

Corrosive ingestion poses a significant healthcare burden in developing countries [5-7]. A typical long-term
sequela of corrosive ingestion is a refractory esophagus stricture. A stricture developing after a caustic
ingestion is more likely to become complex and refractory than other etiologies of benign strictures [5,8].
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The management of corrosive ingestion, especially in the long term, is unclear due to limited large studies.
This leads to uncertainty and variations in management strategies worldwide [8]. Patients with benign
refractory strictures are often treated with several years of periodic endoscopic dilation [9,10]. Some studies
have revealed that long-term endoscopic management of corrosive-induced refractory strictures can have
good outcomes from a clinical standpoint [11,12]. The definitive management for refractory or recurrent
esophageal strictures is reconstructive surgery. However, no cut-off value has been established for the
number or duration of such dilations before the modality is considered unsuccessful or reconstructive
surgery is recommended [13-15]. Reconstructive surgery is technically demanding, leading to restricted
access in developing countries [5,7,13]. The quality of life of individuals with corrosive-induced refractory
esophageal strictures is subject to several factors. The event of corrosive ingestion itself is highly stressful
and often performed as a suicidal act in adults [8]. During the chronic phase, individuals with refractory
strictures suffer from dysphagia, aspiration, malnutrition, social isolation, multiple hospital visits, and a
poor quality of life [3,16,17]. Thus, there is a need to gather patient-reported outcomes to help clinicians
decide whether repeated endoscopic dilation of corrosive-induced esophageal strictures is appropriate and
beneficial to patients.

No recommended tool for measuring the quality of life following corrosive ingestion exists. The 25-item
EORTC QLQ-0G 25 questionnaire has six symptom scales (dysphagia, eating, reflux, odynophagia, pain and
discomfort, and anxiety) and ten single items that address many of the problems faced by this patient
population. These scales and items were designed based on multi-trait scaling analyses, reliability and
validity tests, and patients' opinions through a semi-structured interview [1]. This questionnaire is also
designed to evaluate symptoms associated with gastric involvement, a complication of corrosive ingestion
[5,8]. We aimed to assess the performance of this questionnaire in Indian patients with corrosive-induced
refractory esophageal strictures.

Materials And Methods

This was a single-center cross-sectional study. Data collection spanned six months in 2022. Consecutive
patients with refractory or recurrent esophageal strictures due to corrosive ingestion who came to our center
for outpatient esophageal dilation were recruited via opportunity sampling. Patients had to be above 18
years of age at the time of inclusion and literate in English or Hindi to be eligible. The participation of all
patients was preceded by written informed consent. Patients were excluded if they had undergone
reconstructive surgery of the upper GI tract, had a feeding gastrostomy/jejunostomy in place, or had been
undergoing stricture dilation for less than 6 months.

We utilized the definition given by Kochman et al. for a refractory esophageal stricture: 'an anatomic
restriction because of cicatricial luminal compromise or fibrosis that results in the clinical symptom of
dysphagia in the absence of endoscopic evidence of inflammation, and a failure to dilate to a diameter of 14
mm over 5 endoscopic sessions at 2-week intervals' [18]. They defined recurrent esophageal stricture as 'an
anatomic restriction because of cicatricial luminal compromise or fibrosis that results in the clinical
symptom of dysphagia in the absence of endoscopic evidence of inflammation, and a failure to maintain a
satisfactory luminal diameter for 4 weeks once the target diameter of 14 mm has been achieved' [18].
Stricture dilation was performed using Savary-Gilliard® dilators (Cook Medical®). Permission to use the
EORTC QLQ-0G 25 questionnaire in English and its Hindi translation developed by the EORTC was obtained
from the European Organisation for Research and Treatment of Cancer. All translation projects are
coordinated by the EORTC translation team and follow a translation procedure. The translation procedure
includes two back-translations to English and pilot testing [19].

Statistical analysis

Items were recorded on a 4-point Likert scale ranging from 1 to 4 (1= Not at all; 2= A little; 3= Quite a bit, 4=
Very much) to indicate the frequency of symptoms in the past week. Higher scores indicated more symptoms
and, thus, poorer quality of life. Raw scores for multi-item scales were calculated by averaging scores of all
component items. Raw scores were transformed to a standard score in the 0-100 range as per the EORTC
scoring manual for this questionnaire [20]. All analyses were performed using IBM SPSS Statistics for
Windows, Version 25.0 (IBM Corp. Armonk, NY). A two-tailed p-value of <0.05 was considered significant.

EORTC QLQ-OG 25 HRQL scores

For each item on the questionnaire, mean, standard deviation (SD), and median were calculated for the
standard scores. In addition, the raw scores were analyzed for the percentage frequency for each value (1-4),
along with skewness and kurtosis. Item performance was assessed using floor and ceiling effects. Floor and
ceiling effects are said to have occurred if a considerable proportion of respondents chose either the lowest
or highest scores for a particular item. These indicate that extreme items must be added to the scale's lower
or upper end, limiting content validity [21]. Thus, subjects at the lowest or highest score limits cannot be
differentiated from each other, reducing reliability [21]. Additionally, floor and ceiling effects diminish the
ability of the questionnaire to detect changes over time [21]. Typically, floor or ceiling effects above 15 % are
considered significant [22].
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Convergent and discriminant validity

A multi-trait scaling analysis was conducted to check if the existing multi-item scales were appropriately
structured. This technique is based on item correlations and is frequently used to assess the structure of
health-related quality-of-life measures [23]. The original six scales from the questionnaire were analyzed. A
corrected item-total correlation (the correlation between an item and its scale when corrected for overlap)
was used to determine convergent validity. A correlation of greater than 0.40 is recommended for each item
[23]. According to Fayers and Manchin, scaling is considered successful if the corrected item-total
correlations are significantly higher for an item and its scale compared to its correlation with other scales
(divergent validity) [23]. Items that repeatedly correlate higher with other scales and weakly with their scale
are not considered suitable for inclusion in their scale.

Reliability

Reliability refers to the degree to which the results obtained by measurement and procedure can be
replicated [24,25]. Reliability was measured as internal consistency using Cronbach's alpha. A value of >0.7 is
recommended for comparing between groups [23,26].

Results

A total of 31 participants were included in the study. Table I summarizes the descriptive characteristics.

Parameter

Age (in years) Mean (SD) 30.7 (12.0)

Sex Males 10 (32.3%)
Females 21 (67.7%)

Language English 5(16.1%)
Hindi 26 (83.9%)

TABLE 1: Descriptive characteristics of patients included in the study (n=31).

The average time taken to complete the questionnaire was 6.70 minutes. There was no missing data. Table 2
displays the standard scores' mean, standard deviation, and median across the six and ten singe-item scales.
The highest scores were seen with Eating in front of others (mean 58.06), anxiety (mean 51.61), Eating (mean
45.43), Weight loss (mean 44.09), and Dysphagia (mean 41.22). The trouble with taste (mean 4.30), trouble
with coughing (mean 4.30), trouble with swallowing saliva (mean 9.68), and Trouble with talking (mean
11.83) scored the least.
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Scale Mean SD Median
Dysphagia 41.22 27.70 33.33
Eating 45.43 28.93 41.67
Reflux 18.28 27.67 0.00
Odynophagia 24.73 22.31 16.67
Pain and Discomfort 12.37 18.24 0.00
Anxiety 51.61 33.71 50.00
Eating with others 58.06 44.69 66.67
Dry mouth 13.98 26.91 0.00
Trouble with taste 4.30 14.25 0.00
Body image 32.26 37.99 0.00
Trouble with swallowing saliva 9.68 26.10 0.00
Choked when swallowing 36.56 38.83 33.33
Trouble with coughing 4.30 16.65 0.00
Trouble talking 11.83 27.95 0.00
Weight loss 44.09 38.86 33.33
Hair loss 19.35 31.94 0.00

TABLE 2: Mean, standard deviation, and median of standard scores across the six multi-item
scales and ten single items of the EORTC QLQ-OG 25 (n=31).

EORTC QLQ-OG 25: European organization Research and Treatment of Cancer Quality of Life Questionnaire-Oesophagogastric 25

Item performance

Table 3 shows the percentage frequencies of individual values for each item, skewness, and kurtosis. Floor
effects were most prominent in items 18,15,17,19 (>80%); items 11, 14, 9, and 12 (>70%). Ceiling effects were
highest with items 6, 22 (48.4%) and items 1, 4 (32.3%). The most skewed responses were seen in items 15,
18,19, 11, and 14.
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Item
no.

20
21
22
23

24

25

Question

Have you had problems eating solid foods?

Have you had problems eating liquidized or soft foods?
Have you had problems drinking liquids?

Have you had trouble enjoying your meals?

Have you felt full up too quickly after beginning to eat?
Has it taken you a long time to complete your meals?
Have you had difficulty eating?

Have you had acid indigestion or heartburn?

Has acid or bile coming into your mouth be a problem?
Have you had discomfort when eating?

Have you had pain when you eat?

Have you had pain in your stomach area?

Have you had discomfort in your stomach area?

Have you had a dry mouth?

Have you had problems with your sense of taste?
Have you choked when swallowing?

Have you had difficulty swallowing your saliva?

Have you coughed?

Have you had difficulty talking?

Have you been thinking about your illness?

Have you worried about your health in the future?
Have you had trouble with eating in front of other people?

Have you worried about your weight being too low?

Have you felt physically less attractive due to your disease or treatment?

Answer this question only if you lost any hair: If so, were you upset by the

loss of your hair?

Frequency of responses as

percentages
1 2
9.7 25.8
38.7 16.1
64.5 19.4
32.3 29.0
58.1 16.1
16.1 25.8
16.1 51.6
64.5 16.1
71.0 16.1
22.6 51.6
77.4 12.9
71.0 22.6
67.7 25.8
74.2 12.9
90.3 6.5
38.7 35.5
83.9 9.7
93.5 0.0
80.6 9.7
16.1 452
22.6 19.4
29.0 16.1
29.0 35.5
51.6 12.9
67.7 12.9

323

29.0

6.5

6.5

9.7

9.7

16.1

9.7

9.7

16.1

6.5

6.5

6.5

9.7

3.2

3.2

0.0

6.5

3.2

16.1

29.0

6.5

9.7

22.6

12.9

16.1

48.4

16.1

9.7

3.2

9.7

3.2

0.0

0.0

3.2

0.0

6.5

0.0

6.5

29.0

48.4

25.8

6.5

Skewness

3.6

0.7

3.0

3.7

25

0.3

Kurtosis

0.7

24

0.1

4.8

13.0

0.9

TABLE 3: Frequency of each value, skewness, and kurtosis of the responses to the 25 items of
the EORTC QLQ-OG 25 (n=31).

EORTC QLQ-OG 25: European organization Research and Treatment of Cancer Quality of Life Questionnaire-Oesophagogastric 25

Convergent and discriminant validity

The six multi-item scales are analyzed in Table 4, along with Item-other scale correlations for all 25 items.

Corrected item-total correlations were all above the minimum acceptable of 0.4 except for odynophagia
(0.328) and item 3 of dysphagia (0.344). Item-other domain correlations revealed significantly high

correlations between the Anxiety domain and the first two items of Dysphagia: Pearson's coefficients(r) of

0.60 and 0.56, respectively (p-values <0.001). Item-other domain correlations for both items of the

Odynophagia scale were high: item 10 was highly correlated with the Eating scale (r-value = 0.71, p-value

<0.001), and item 11 was highly correlated with the Pain and Discomfort Scale (r=0.60, p-value <0.001).
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Scale

Dysphagia

Eating

Reflux

Odynophagia

Pain and
Discomfort

Anxiety

Dry mouth
Trouble with taste

Trouble swallowing
saliva

Choked when
following

Trouble talking

Trouble with
coughing

Eating with others
Weight loss
Body image

Hair loss

TABLE 4: Cronbach’s alpha and the Item-total correlations for the six multi-item scales and item-

Reliability

Table 4 displays Cronbach's alpha for the six multi-item scales. Cronbach's alpha was >0.7 for all scales

except odynophagia (0.49).

Questions

Have you had problems eating solid foods?

Have you had problems eating liquidized or
soft foods?

Have you had problems drinking liquids?
Have you had trouble enjoying your meals?

Have you felt full up too quickly after
beginning to eat?

Has it taken you a long time to complete
your meals?

Have you had difficulty eating?
Have you had acid indigestion or heartburn?

Has acid or bile coming into your mouth
been a problem?

Have you had discomfort when eating?

Have you had pain when you eat?

Have you had pain in your stomach area?

Have you had discomfort in your stomach
area?

Have you been thinking about your illness?

Have you worried about your health in the
future?

Have you had a dry mouth?

Corrected Item-total
correlations

0.55

0.66

0.6

0.65

0.65

0.6

0.74

Have you had problems with your sense of taste?

Have you had difficulty swallowing your saliva?

Have you choked when swallowing?

Have you had difficulty talking?

Have you coughed?

Have you had trouble with eating in front of other people?

Have you worried about your weight being too low?

Cronbach's alpha for
the scale

0.71

0.75

0.77

0.49

0.75

0.85

Have you felt physically less attractive as a result of your disease or treatment?

Answer this question only if you lost any hair: If so, were you upset by the loss of your hair?

other scale correlations for all 25 items (n=31).

Item-other scale
correlation

-0.03 to 0.61

-0.05 to 0.56

0.04 to 0.58

-0.11t0 0.39

0.06 to 0.42

0.211t0 0.67

0.21t0 0.67

0.03 to 0.64

-0.19t0 0.40

0.13t0 0.71

-0.12 t0 0.60

-0.15t0 0.68

-0.04 to 0.45

-0.01 t0 0.67

-0.02 to 0.55

-0.15t0 0.31

-0.08 to 0.48

-0.10 to 0.55

-0.01to0 0.55

0.02 to 0.68

-0.16 to 0.68

0.111t0 0.65

-0.1510 0.68

-0.131t0 0.68

-0.16 t0 0.69
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Discussion

Health-related QoL is an essential tool for collecting patient-reported outcomes for chronic diseases.
Objectively measured clinical data are helpful for clinicians but may not match patients' functional capacity
and well-being: outcomes of greater value from a patient's point of view [27]. Patients with refractory
corrosive-induced esophageal strictures can suffer from poor quality of life due to multiple factors and,
along with clinicians, are faced with the difficult choice of continuing with periodic dilation or pursuing
complex reconstructive GI surgery. Here, we studied the performance of an existing cancer QoL
questionnaire as a potential HRQoL tool in this patient population.

Scores revealed that trouble with taste, coughing, swallowing saliva, and talking were the least bothersome
symptoms for patients. High floor effects in these four items (>80%) and the highly skewed response
distribution (skewness >+2 and kurtosis >+3) indicate that these are not usual complaints in this population
and are not being reliably measured. Pain is also not a common complaint given the high floor effects in pain
during eating and pain in the stomach area. This is similar to scores in patients with esophagogastric cancer
[1]. Ceiling effects were not as prominent as floor effects nor skewed, with the highest effect seen with item 6
(long time completing meals) and item 22 (eating with others).

Odynophagia's low corrected item-total correlation (0.33) suggests that combining the two questions on
discomfort and pain during eating into a single scale may not be helpful. They correlate strongly with two
other separate scales. The corrected item-total correlation for the item on difficulty swallowing liquids on
the Dysphagia scale is also low (0.34). This may be explained by the mechanical nature of the dysphagia of
corrosive esophageal strictures, as most respondents did not have trouble swallowing liquids.

Five of the six scales were reliable, except the Odynophagia scale (alpha of 0.49). This can be explained by
the differences in responses to its component questions. Most subjects denied pain while eating by
responding with 1 (77.4%), in contrast to the majority who chose 2 or above (77.4%) in response to
discomfort.

A study by Anand et al. evaluated the QoL of a similar patient population of corrosive-induced esophageal
strictures being managed by endoscopic dilation at a tertiary care center in North India [17]. They used the
World Health Organization Quality of Life Brief Version (WHOQoL-BREF) tool for QoL and measured
dysphagia, psychological morbidity, and Disability (WHODAS 2.0) separately. The latter three, including
dysphagia, were found to have strong correlations with quality of life. This indicates that QoL is an excellent
multi-dimensional measure of patient outcomes in patients with esophageal strictures on long-term
endoscopic dilation. The advantage that EORTC QLQ-OG 25 has is an integrated Dysphagia scale, thus
eliminating the need for a separate measure of dysphagia. WHOQoL-BREF's advantage is its questions
related to social relationships and the environment.

Raynaud et al. utilized the EORTC QLQ-0G 25 in France to compare the longitudinal change in the quality of
life of patients with acute severe caustic ingestion managed conservatively with those managed surgically
[4]. They captured a statistically significant change in the Dysphagia scale with a sample size of 21, an
encouraging functional application of this questionnaire demonstrating its ability to capture longitudinal
change in this population.

Faron et al. evaluated the QoL of 134 patients in France with a history of caustic ingestion using the EORTC
QLQ-0G 25, the Short Form 12 (SF-12), and the Hospital Anxiety and Depression Scale (HAD) questionnaires
[3]. 74% of the patients had undergone esophageal reconstruction. They found significant correlations
between the EORTC QLQ-O0G 25 and the general questionnaires SF-12 and HAD. However, the correlation
was lower than the correlations between SF-12 and HAD. Three patients with complete functional failure
and a lifelong inability to eat had normal SF-12 and HAD scores but low EORTC QLQ-OG 25 scores. Based on
these observations, the investigators concluded that QoL, as measured by QLQ-OG 25, heavily emphasizes
functionality (ability to eat) that may not affect general aspects of QoL.

However, as in our study, this may not be the case for patients who rely on oral intake for nutrition and have
refractory strictures requiring periodic dilation. Their study reveals differences in QLQ-OG 25 scores
between those defined as treatment success and those as treatment failure. The latter scored significantly
higher on the Eating with Others (psychosocial component) scale. Additionally, our study showed a
significantly high correlation (>0.5, p<0.001) between anxiety and the first item of dysphagia. Thus
indicating that functionality can affect psychosocial aspects in the studied population.

A small sample size limits this study. The performance of the single items cannot be satisfactorily
commented on in the absence of test-retest reliability, which also limits the assessment of the ability of the
questionnaire to measure change over time. A more extensive study incorporating test-retest reliability is
desirable for the future. The time frame for data collection was relatively short, at six months. It raises the
potential for selection bias toward recruiting patients with shorter dilation intervals and, thus, greater
disease severity. Lastly, in patients who have had an objectively successful treatment or those who do not
rely on oral intake for nutrition, symptoms of eating disorders may play a less critical role. General QoL
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tools, unlike the QLQ-OG 25, could provide a better assessment.

Conclusions

The EORTC QLQ-OG 25 has good internal consistency, convergent validity, and discriminant validity in
patients with refractory/ recurrent corrosive-induced benign esophageal strictures. It can be satisfactorily
used for evaluating QoL in these patients. However, the Odynophagia scale had low internal consistency,
convergent validity, and discriminant validity due to a combination of questions that correlate poorly with
each other and correlate better with other scales. Prominent floor effects and highly skewed responses to
questions evaluating taste, cough, swallowing saliva, and talking indicate that these items are not
particularly relevant to this population.

Additional Information
Disclosures

Human subjects: Consent was obtained or waived by all participants in this study. Institute Ethics
Committee of Maulana Azad Medical College and Associated Lok Nayak, Govind Ballabh Pant Hospital, Guru
Nanak eye Centre, New Delhi-110002 issued approval F.1/IEC/MAMC/88/06/2021/No 38. All subjects were
voluntary participants and provided written informed consent before participation. The Declaration of
Helsinki was adequately addressed, and the study was approved by the Institute Ethics Committee of
Maulana Azad Medical College and Associated Lok Nayak, Govind Ballabh Pant Hospital, Guru Nanak Eye
Centre, New Delhi-110002 (Registration No. ECR/329/Inst/DL/2013/RR-2019). Animal subjects: All authors
have confirmed that this study did not involve animal subjects or tissue. Conflicts of interest: In
compliance with the ICMJE uniform disclosure form, all authors declare the following: Payment/services
info: All authors have declared that no financial support was received from any organization for the
submitted work. Financial relationships: All authors have declared that they have no financial
relationships at present or within the previous three years with any organizations that might have an
interest in the submitted work. Other relationships: All authors have declared that there are no other
relationships or activities that could appear to have influenced the submitted work.
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