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INTRODUCTION

Oral mucositis, which is caused by the onset
of mucosal injury with the administration of
chemotherapeutic agents and radiotherapy, is
an ulcerative and inflammatory process (So-
nis et al., 2004a: 1995; Sonis, 2004b: 277;
Scully et al., 2006: 229; Cheng et al., 2007a:
2590; Sonis, 2009: 1015; Karadakovan et al.,
2010: 57; Georgiou et al., 2012: 215). Since
oral mucosal epithelial cells are more rapidly
divide than other cells, they are more affected
by cytotoxic effects of chemotherapy (Raber
etal., 2004: 219; Cheng, 2006: 2114; Yilmaz,
2007: 241). Oral mucositis is seen as a comp-
lication of chemotherapy, radiotherapy, bone
marrow and stem cell transplantation in can-
cer cases (Cavusoglu, 2007: 398; Georgiou et
al., 2012: 215).

Background

The degree of developing mucositis in pati-
ents receiving radiotherapy combined with
chemotherapy is more than those who are
only receiving chemotherapy. Oral mucositis,
dry mouth and change of taste have detected
as the most common side effects in research
on cancer patients receiving chemotherapy
(Scully et al., 2006:229; Cavusoglu, 2007:
398; Koroglu, 2007:5). Lack of proper oral
and dental care during cancer treatment, is the
most important factor triggering the develop-
ment of oral mucositis (Cavusoglu, 2007: 399;

Koroglu, 2007: 6). The incidence of oral mu-
cositis varies according to the patient’s diag-
nosis, age, status of oral health, chemotherapy
received, dose of radiotherapy and frequency.
This problem is prevalent in 75% of patients
receiving chemotherapy (Koroglu, 2007: 6),
75-100% of stem cell transplant patients, 80%
of radiotherapy receiving head and neck tu-
mor patients and about 90% of pediatric on-
cology patients (Sonis, 2004b: 277; Scully et
al., 2006: 230; Cavusoglu, 2007: 398).

Mucositis related pain is the most frequently
reported problem by patients. Patients have
difficulties in chewing, swallowing and spe-
ech together with mucositis. Mucositis which
is related with acute and chronic symptoms
causes anorexia, cachexia, dehydration and
malnutrition (Cawley and Benson, 2005: 584;
Scully et al., 2006: 230; Eren et al., 2007: 70;
Cheng et al., 2007: 2591; Cavusoglu, 2007:
399; Cheng and Leung, 2009: 389). Pain,
infection, nutritional changes, impairment
of oral function, negative effect of treatment
as well as economic difficulties, negatively
affect the patient’s quality of life (Cheng,
2007b: 36; Cheng and Leung, 2010: 1478).
It can risk the patient’s ability to tolerate the
planned treatment, causes skipping of doses
or reduction of dose. In additional to these, it
increases mortality due to the risk of develo-
ping opportunistic infections and sepsis and
leads to longer duration of hospitalization and
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increase of the cost of treatment (Elting et al.,
2003: 1531; Cawley and Benson, 2005: 586;
Cavusoglu, 2007: 399; Sonis, 2013: 237). Be-
cause oral mucositis may lead to many cli-
nical and economic problems, nurses have
important responsibilities for its prevention,
treatment and care (Cawley and Benson,
2005: 584; Fanning et al., 2006: 374; Cheng,
2007b: 37; Cheng and Leung, 2009: 390; Far-
rington et al., 2013: 6).

Aim

The aim of the study is to examine the va-
lidity and reliability of the New Measure of
Health-Related Quality of Life for Patients
with Oropharyngeal Mucositis (OMQoL) for

Turkish population, which was developed by
Karis K. F. Cheng, S. F. Leung et al (2007a).

METHODS
Design, sample and setting

Written permission was obtained from Karis
K. F. Cheng to adapt the OMQoL into Tur-
kish. Ege University Nursing School Ethical
Committee (447) reviewed and approved this
study for the protection of human subjects.

Instrument

Data were collected in the study using a de-
mographic data collection form and the OM-

QoL.

OMQoL is a 31 items tool developed by
Cheng et al in 2007 in Hong Kong in order
to determine the quality of life of the pati-
ents with oral mucositis (Cheng et al., 2007a:
2590). The scale consists of four sub dimen-
sions. The symptoms part consists of 9 ques-
tions (1-9 items), diet part consists of 10 (10-
19 items), social function part consists of 7
(20-26 items) and swallowing part consists of
5 questions (27-31 items). It is a Likert type
scale (1 none - 4 many). Scale score is cal-
culated by calculating and grading all items
oppositely. Average scores were used for sca-
le scores. An average score is approximately
100 in the whole scale or its sub dimensions
indicate that the patients have better life stan-
dards.

Procedures
Language validity study for the OMQoL

In order to test the validity of OMQoL for
Turkish population; language validity studies
of the scale were conducted in the first phase
of the study. Primarily, the scale was transla-
ted into Turkish by the researchers. Then the
scale is separately translated into Turkish by
5 experts with excellent English whose native
language is Turkish. The final version of the
scale which is created by selecting the most
appropriate expressions as a result of the-
se translations was translated from Turkish
into English again by two English language
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experts who are blind to the English version
of scale and knows both languages. English
expressions of the scale that are translated
from Turkish into English are compared with
the expressions of the original scale and ne-
cessary adjustments were made (Sireci and
Berberoglu, 2000:230; Aksayan and Gozum,
2002b:10; Ercan and Kan, 2004:212; Erefe,
2004: 170; Eser and Baydur, 2007: 4; Ozgur,
2009: 31; Karayagiz et al., 2015:4).

Content Validity

Turkish form of OMQoL was presented to
5 faculty members and 2 research assistants
from Ege University School of Nursing, and
total of 10 experts from Oncology Hospital; 2
doctors and 1 nurse and their opinions about
the content were received. Content Validity
Index (CVI) developed by (Waltz and Bausel,
1981:32) was used for the expert opinion eva-
luation. In this index, a score of 1-4 is given
for each item (1=inappropriate, 2 = item needs
modifications to make it appropriate, 3=app-
ropriate but needs minor changes, 4=very
appropriate) (Aksayan et al., 2002a:169). The
Scale was finalized with more understandab-
le expressions as a result of the suggestions
received. In the preliminary stages of this re-
search, as a result of expert suggestions and
language structure validity of the scale, there
were no changes made to the scale items.

Pilot testing

The draft scale, revised according to expert
opinion, was administered to 20 patients who
had similar characteristics to the research po-

pulation.
Data collection

Data collection was conducted by researc-
hers at a university hospital’s oncology cli-
nic, located in izmir, Turkey. When a possib-
le participant was interested in the study, the
researchers provided the information on the
study including the purpose, time to complete
questionnaires and informed consent. If she/
he wanted to participate in the study, the re-
searchers reviewed and signed the informed
consent sheet with the participant. The parti-
cipant filled out the questionnaires by them-
selves.

Participants

Outpatient or hospitalized patients receiving
treatment in the oncology clinic of the rese-
arch hospital made up the population of the
research. Of these patients, 155 patients had
oropharyngeal mucositis, can communicate
and agreed to participate in the study consis-
ted of the samples of the study.

After four weeks, later the first interview, the
second interview for data collection from the
30 participants who participated in the first
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interview was conducted to determine the
test-retest reliability of the OMQoL.

Data Analysis

The analysis was conducted using descriptive
statistics and reliability and validity statistical
tests using the Statistical Package for Social
Services SPSS 16.0. Content validity was as-
sessed using an expert panel. Concordance of
expert opinions was tested using the Kendal
W statistic. Internal consistency was determi-
ned using Cronbach’s alpha and item-to-total,
sub dimensional scores of the sub dimensio-
nal items and total score correlations of the
sum of sub dimension scores analysis was
determined by using Pearson Correlation.
Test-retest measurement was assessed using
Pearson correlations and a dependent t-test
with a four-week interval. Construct validity

was assessed by confirmatory factor analysis
(CFA). Indices to assess the degree to which
the data fit the model were: the x? statistics,
the ratio of chi-square to degree of freedom
(x?/df), the root mean square error of appro-
ximation (RMSEA), the comparative fit in-
dex (CFI), the standardized root-mean square
residual (SRMR) and the non-normed fit in-
dex (NNFI) (Simsek, 2007:158; Harrington,
2009: 50).

RESULTS
General characteristics of the participants

Table 1 summarizes the demographic data.
The mean age of the participants was 47.57
years (SD=15.14) and about 53.5% of the
participants were women. 66.5% of the par-
ticipants had grade 2 mucositis.
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Table 1. The Distribution of Participants Characteristics (n:155)

Characteristics n %
Gender

Female 83 53.5
Male 72 46.5
Educational level

[lliterate 8 5.2
Primary school 57 36.8
High school 68 43.9
University 20 12.9
Post-graduate 2 1.3
Marital status

Single 30 19.4
Married 113 72.9
Divorced or widowed 12 7.7
Treatment plan

Chemotherapy 124 80.0
Chemoradiotherapy 31 20.0

“Descriptive test

Descriptive statistics of the OMQoL

Descriptive data for each item of OMQoL are
shown in Table 2. The mean value of the items
ranged from 1.90 (SD=0.94)-3.57 (SD=0.86)
(Table 2).
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Table 2. Descriptive Statistics of OMQoL and Pearson Correlation Coefficient Between
the Items and the Total Scale (n= 155)

Item Content M SD R P

1. I have swelling inside my mouth. 3.28 0.90  0.68 0.000
2. I have mouth ulcer. 2.37 0.76  0.62 0.000
3. Mouth pain makes me distressed. 2.17 1.02  0.51 0.000
4. I have oozing/bleeding on my lips. or inside my mouth. 3.44 0.77  0.73 0.000
5. I feel discomfort while tooth brushing/mouth rinsing. 2.10 0.94 047 0.000
6. Mouth pain makes me have trouble sleep. 3.07 0.97 0.76 0.000
7. 1 have mouth pain. 2.40 0.87 0.74 0.000
8. I have burning sensation inside my mouth. 2.57 091 0.70 0.000
9. I have difficulty in opening my mouth. 2.72 1.06  0.79 0.000
10. I am unable to enjoy food. 1.95 0.90  0.66 0.000
11. I reduce outside social dining due to mucosal discomfort. 291 1.29 0.73 0.000

12. My saliva becomes thick/sticky and need to spit out 208 105 074 0.000

frequently.

13. I have taste changes. 1.90 0.94  0.66 0.000
14. Eating difficulty makes me distressed. 2.15 0.99  0.81 0.000
15. I use longer time to drink/eat. 2.50 099 0.84 0.000
16. I have weight loss. 2.81 1.06  0.70 0.000
17. I modify my diet (e.g. food type. texture and size). 2.34 095 0.78 0.000
18. I reduce my soft/solid food intake. 2.42 1.02  0.82 0.000
19. I worry my inadequate nutritional intake. 2.64 1.04 0.78 0.000
20. I speak with lower quality/voice. 2.70 1.07  0.89 0.000
21. I have difficulty in talking. 2.71 0.99 090 0.000

22. I need to use other means (e.g. paper/pen. body language) to

. . 3.57 0.86 0.76 0.000
communicate with others.

23. 1 feel embarrassed at mealtimes with my family/friends. 3.43 0.85 0.73 0.000
24. Speaking difficulty makes me distressed. 2.96 1.06  0.88 0.000
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25. 1 do not want to talk to others (including talking on phone)

due to mouth discomfort. 3.09 099 0.83 0.000
26.1 hane m?f expression (including smiling to others) and 3.01 085  0.85 0.000
communication affected.

27. 1 have throat discomfort. 2.72 1.15 0.85 0.000
28. I have difficulty in swallowing liquids (e.g. water. juice. 329 91 085 0.000
soup).

29. I have difficulty in swallowing soft/solid food. 2.62 1.05 0.84 0.000
30. I feel easily choked while swallowing. 3.14 1.14  0.80 0.000
31. I have difficulty in swallowing saliva. 2.90 1.06  0.85 0.000

M: Mean, SD: Standart Deviation, R: Range,
p<0.05

*Descriptive test
Validity analysis
Construct validity

CFA was performed in order to confirm the
sub dimensions/factors compatibility for the

structural validity of OMQoL. Factor burdens
(way coefficients) of all the factors with their

own dimensions have been found between 39
and 69 (Figure 1).

The model concordance indicators were fo-
und to be: x? 368.93 (p >0.05), x*/p= .86,
RMSEA 0.000, CFI 1.00, SRMR
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0.051 and NNFI 1.00.
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Figure 1. Health-Related Quality of Life for Patients with Oropharyngeal Mucositis

Scale’s Confirmatory Factor Analysis Model
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Reliability

In the analysis performed to test internal con-
sistency which is one of the reliability indi-
cators of OMQoL and its sub dimensions,
Cronbach alpha reliability constant was fo-
und as p=0.98 for all scale. Cronbach alpha
reliability constants of OMQoL sub dimen-
sions were found respectively as; symptoms
u=0.90, diet u=0.94, social function u=0.95,
swallowing u=0.95.

Total item score correlations of all items
of OMQoL were found between 0.47- 0.90
and was found to be statistically significant
(p<0.001) (Table 2).

When the sub dimension items of OMQoL
with sub-dimension total scores were exami-
ned with Pearson correlation analysis, reliabi-
lity coefficients were; in symptoms dimensi-
on r=0.61 and 0.86, in diet dimension r=0.70
and 0.90 social function dimension r=0.80
and 0.93 in swallowing dimension were bet-
ween r=0.84 and 0.94 and statistically signi-
ficant (p<0.001).

When the sub dimension scores of OMQoL
with total scale scores were evaluated with
Pearson correlation analysis, reliability coef-
ficients were found for symptoms dimensi-
on as r=0.89, for diet dimension r=0.94, for
social functions dimension r=0.95, for swal-
lowing dimension as =0.92 and were found
highly significant statistically (p<0.001).

Test —retest reliability

In order to evaluate the invariance with res-
pect to time of OMQoL and sub dimensions,
when mean scores obtained from test and re-
test reliability analysis were compared in de-
pendent groups with t test; there was no signi-
ficant difference detected between the mean
scores of the two measurements performed
with four weeks’ interval (p>0.05).

When the relationship between the scores ob-
tained from the first and second applications
for the reliability analysis of OMQoL were
evaluated with pearson correlation analysis;
a very strong positive and statistically signifi-
cant relationship was detected between mea-
surement scores (p<0.001, Table 3).
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Table 3. Comparison of OMQoL and Its Subscale Test-Retest Score Means and Correla-
tions (n=30)

First Second
OMOQoL - Subscales Administration Administration - p - p
X+SS X4SS
OMQoL Total Scale 6444+2584  65.66+2371 1925 0064 099  0.000
1. Symptoms 63.95+2476  6593+21.16 1915 0065 098 0.000
S 2. Diet 56.67+26.84  5811+2505 1941  00.062 099  0.000
Q
172}
o . .
= 3.Socialfunction 739743001  74.13+29.64  1.000 0326  1.00  0.000
4. Swallowing 67563140  68.44+2981 1278 0211 099  0.000

* t-test in dependent groups: df =29

DISCUSSION

In order to be able to use a scale which is de-
veloped for certain cultures. its psycholingu-
istic and psychometric properties defined as
validity and reliability should be evaluated
(Sireci and Berberoglu. 2000: 229; Aksayan
and Gozum. 2002b: 9; Ercan and Kan. 2004:
212).

Validity

Validity is the ability of a measurement tool
to accurately measure the feature that it aims
to measure without confounding with any ot-
her feature (Karasar. 2000: 137; Ercan and
Kan. 2004: 212; Eser and Baydur. 2007: 5;
Ozgur. 2009: 32). CFA is utilized in the study
of scale validity. CFA is used to evaluate how

the factors created based on a theoretical fo-
undation are compatible with actual data.
Goodness of Fit statistics is needed to be at
required level in CFA. The values described
as consistency statistics values are;

Chi-square consistency statistics: When the
value is two or below that is obtained by the
division of chi-square value to degree of free-
dom indicates that the model is good and the
value of five or below five indicates that it
has an acceptable goodness of consistency
(Simsek. 2007:158; Harrington. 2009: 51).
In this study. the value obtained by division
of chi-square value to degree of freedom ac-
cording to CFA results has found to be 0.86.
this value demonstrates that the scale has an
acceptable goodness of consistency.
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Other goodness of compatibility tests fre-
quently used are; Root Mean Square Error
of Approximation (RMSEA). Standardized
Root Mean Square Residual (SRMR). Com-
parative Fit Index (CFI). Non-Normed Fit
Index (NNFI). Goodness of Fit Index. (GFI).
Adjusted Goodness of Fit Index (AGFI).
When the value of RMSEA is equal to 0.080
or less and p value is less than 0.05. it shows
that consistency is good. when it is equal to
0.10 or less consistency is weak (Simsek.
2007:159; Harrington. 2009:51). In the CFA
performed in this study RMSEA value is sig-
nificant and found to be equal to .000 demons-
trates that consistency is good.

Also. SRMR is less than .10 (Simsek. 2007:
159). CFI. NNFI values equal or above 0.90
(Simsek. 2007: 159; Harrington. 2009: 51).
AGFI equal or above 0.80. GFI value equal
or above 0.85 also demonstrates consistency
(Harrington. 2009:51). In this study. accor-
ding to SRMR. CFI. NNFI. GFI. AGFI va-
lues obtained from CFA. consistency was
observed as good. These results support the
construct validity of the Turkish version of
the OMQoL.

Reliability

Reliability is related with the concepts of
consistency. accuracy. uniformity and equi-
valence (LoBiondo-Wood et al., 2005: 328).
Reliability of a measurement tool is providing

the opportunity to consistently obtain similar
values in repetitive measurements under the
same circumstances (Karasar. 2000: 137; Ak-
sayan and Gozum. 2002b: 10; Ercan and Kan.
2004: 213; Eser and Baydur. 2007: 6; Ozgur.
2009: 32).

In scale development studies. it is necessary
to test the internal consistency of the scale
items (Akgul. 2005:7). Although there are va-
rious internal consistency methods. the most
commonly used is Cronbach’s alpha analysis
particularly in Likert type scales. When this
coefficient is below 0 .40 it shows that the sca-
le is “not reliable”. between 0.40-0.59 shows
that the scale has “low reliability”. if between
0.60-0.79 shows that the scale is “reliable”
and when between 0.80 and 0.100 shows that
the scale is “highly reliable” (Akgul, 2005:
9). Cronbach alpha reliability coefficient was
found as u=0.98 for whole scale in the analy-
sis performed to test internal consistency one
of the reliability indicator of OMQoL and its
sub dimensions. In the symptoms dimension
of the OMQoL was p=0.90. for diet dimen-
sion p=0.94. for social function dimension
u=0.95 and for swallowing dimension it was
found as u=0.95. This result shows high in-
ternal consistency and high reliability of the

scale items with each other.

Higher correlation coefficient is considered
to be the indicator of appropriate theoretical
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structure of that item. Lower limits of correla-
tion coefficients are given as 0.20; 0.25; 0.30
in various sources (Aksayan et al., 2002a:
114; Aksayan and Gozum. 2002b: 12). For
the reliability study of OMQoL. when 31
item-total score correlations were evaluated
(Pearson correlation/Pearson Moments Mul-
tiplying Correlation). reliability coefficients
were detected between 0.47 and 0.90 in po-
sitive direction and statistically significant
(p<0.001) (Table 2). When the sub dimension
items with sub dimension scores of the sca-
le were evaluated with Pearson correlation
analysis; reliability coefficient for symptoms
dimension was determined between r=0.61
and 0.86. for diet dimension between r=0.70
and 0.90. for social function dimension bet-
ween r=0.80 and 0.93 and for swallowing
dimension determined between r=0.84 and
0.94. These results were found in the positive
direction and highly statistically significant
(p<0.001). When the sub-scale total scores
and total score of the scale were evaluated
with Pearson correlation analysis. reliability
coefficients were found between r= 0.89 and
0.95. The relationship between them was de-
termined in the positive direction. strong and
highly statistically significant (p<0.001).

In the literature test-retest is recommended
to test and evaluate the scale for 15 days-1
month intervals with the same group of the
analysis of the scale for time-invariance Ak-

sayan et al., 2002a: 175; Aksayan and Go-
zum. 2002b: 12). Scores obtained from both
measurements are calculated with ‘Pearson
Moments Multiplying Correlation Analysis’.
The obtained coefficient is considered to be
the indicator of invariance of the scale and
this score must be at least 0.70 (Aksayan et
al., 2002a: 180). In this current study. test-
retest application was performed with four
weeks’ interval and test-and retest reliability
coefficient was found to be 0.99 for whole
scale. and determined for the sub dimensions
respectively as; for symptoms r=0.98. diet
r=0.99. social functions r=1.00. swallowing
=0.99.

When the mean test and retest scores obtained
from the reliability analysis in order to evalu-
ate the invariance of OMQoL and its sub di-
mensions for time were compared with t test
in dependent groups. there was no difference
statistically detected between the mean sco-
res of the two measurements performed with
four weeks’ interval (p>0.05. Table 3). When
the relationship between the scores obtained
from the first and second applications for the
reliability analysis of OMQoL was evaluated
with pearson correlation analysis; there was a
significant strong relationship in the positive
direction between the two measurement sco-
res obtained with four weeks’ interval. and
statistically significant (p<0.001. Table 3).
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CONCLUSION

The Turkish version of the OMQoL is a re-
liable and valid instrument to measure the
quality of life of oral mucositis patients. The
psychometric properties of the original ver-
sion of the OMQoL were preserved. Psycho-
metric analysis of the Turkish version of OM-
QoL indicates high reliability (internal con-
sistency) and good content and construction
validity.

Relevance to clinical practice

This study provides evidence that Turkish
version of the OMQoL is a reliable and va-
lid instrument for assessing oral mucositis in
patients. OMQoL allows evaluation of the
quality of life of patients with oral mucositis
within a short period of time.
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