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Abstract:

Introduction: There is a need for affordable dental treatment modalities like removable dentures (RDs). This study
aimed to assess the validity and reliability of newly developed instruments (questionnaires and indices) in Hindi to
measure patient satisfaction with all types of RDs.

Methods:  Phase  one  involved  the  translation  of  validated  and  tested  German  instruments  in  Hindi,  followed  by
backward translation. Phase two involved testing the face validity of the pilot questionnaires through 3 rounds of
cognitive interviews with 13 participants. Trained examiners conducted the interviews in the presence of an external
observer. Phase three involved distributing 291 questionnaires to 179 participants. A total of 178 questionnaires were
completed by the participants after one week but not more than three weeks. Construct validity was evaluated using
factor analysis. The reliability and appropriateness of the items in the indices were assessed using the intraclass
correlation coefficient and Cronbach's alpha.

Results: The upper and lower jaw questionnaires had good face validity. Cronbach's alpha scores showed excellent
reliability  and  consistency.  The  intraclass  correlation  coefficient  values  fell  within  the  range  of  0.72  to  0.95,
indicating “moderate” to “excellent” reliability.

Discussion: The developed Hindi versions of the upper and lower jaw questionnaires and indices to study patient
satisfaction  with  RDs  were  valid  and  reliable.  These  questionnaires  can  be  applied  in  the  clinical  setting  to  test
patient  satisfaction  with  removable  dentures.  They  can  be  used  for  research  and  can  be  integrated  into  routine
patient assessment. Based on patient satisfaction, treatment modifications can be done in the follow-up visits. Further
studies can be conducted to include more samples from various populations.

Conclusion: Patient satisfaction outcome measures are the most frequently used subjective assessments for dental
treatments in clinical dentistry. The Hindi version of the upper and lower jaw questionnaire and index shows valid
and reliable outcomes. This questionnaire can be used to measure patient satisfaction with all types of removable
dentures and can be used for routine patient assessment.
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1. INTRODUCTION
According to the US Census Bureau, India has officially

exceeded all nations globally in terms of population [1]. The
demand  for  prosthodontics  treatment  has  clearly  been
influenced  by  the  significant  population  growth  in  the
country in the last decades, highlighting the urgent require-
ment for affordable dental treatment modalities like remov-
able  dentures  (RDs)  [2].  The continuous demand for  RDs,
complete or partial dental prostheses, can be attributed to
several  factors,  including  the  increase  in  life  expectancy
and the increase in the country's senior population, as well
as  the  relative  ease  of  maintenance  and  repair,  afford-
ability, flexibility, and noninvasiveness of RDs [3-5]. A retro-
spective  study  that  reported  the  factors  affecting  the
continued use of removable partial dentures (RPDs) and the
level of patient satisfaction with RPDs revealed that 39% of
the RPDs were no longer in use after five years [6]. A recent
service  evaluation  report  that  focused  on  patient  satis-
faction with complete dentures revealed that  only  39% of
the patients were satisfied with the fit of the lower complete
denture  [7].  Hence,  it  is  crucial  to  pinpoint  the  factors
linked to satisfaction, and researchers have suggested con-
ducting  additional  studies  in  which  patient  satisfaction  is
the main focus in  evaluating treatments [8,  9].  Moreover,
there is a need for a deeper understanding of which aspects
of  patient  satisfaction  signify  successful  treatment  out-
comes  [8,  9].  Various  factors  influence  the  perception  of
prosthetic  dental  treatment  and  esthetics,  such  as  social
environment,  education,  or  cultural  background  [10].
Several social and cultural factors can indirectly influence
patients’  perceptions  of  treatment  outcomes  [11].  These
factors  are  literacy,  culture,  emotions,  attitudes,  socio-
economic  status,  and  cultural  beliefs.  It  showed  that
cultural beliefs may be deeply ingrained in certain tribes or
ethnicities that may divert the perception of an individual
toward health, well-being, quality of life, etc [12].

Healthcare professionals can ask patients for their feed-
back regarding satisfaction through different means such as
phone  surveys,  written  surveys,  focus  groups,  computer-
assisted  personal  interviews,  or  personal  interviews  [13,
14]. However, many practitioners find written surveys and
self-administered  questionnaires  to  be  the  most  practical
and  dependable  options,  considering  that  they  are  cost-
effective, self-administered, trustworthy, and easy to admi-
nister to large groups, thereby enabling more data collec-
tion in a short time [13, 15].

The importance of patient-centered care in dentistry has
increased  in  recent  years,  as  it  is  associated  with  higher
levels of patient satisfaction and a decrease in instances of
legal proceedings [16, 17]. Implementing patient-centered
care  requires  building  a  team  between  dentists  and
patients,  giving  importance  to  the  choices,  requirements,
and beliefs of the patients during treatment. This includes
communication,  making  decisions  together,  and  offering
customized care based on each patient’s situation [16, 17].
Before  asking  patients  to  share  their  thoughts  through  a
questionnaire,  it  is  important  to  assess  the  psychometric
properties  of  self-administered  questionnaires  or  indices.
These psychometric properties demonstrate the reliability
and  validity  of  the  tools/instruments  [18].  Because  the
instruments  are  measuring  a  subjective  experience  and
interpretations  may  differ  depending  on  individual  pers-
pectives, the collected data can be questionable and need to
be tested and proved to be valid and reliable [18, 19].

While patient satisfaction is a crucial aspect, our search
of  the  dental  literature  did  not  yield  a  reliable  and  valid
instrument  in  the  Hindi  language  for  assessing  patient
satisfaction  with  RDs.  This  study  aimed  to  assess  the
reliability  and  validity  of  newly  developed  instruments  in
Hindi  designed  to  measure  patient  satisfaction  with  RDs.
The Hindi versions were derived from reliable and validated
German instruments [19].

2. MATERIALS AND METHOD

2.1. Study Design and Study Subjects
This is a descriptive crossectional study done from July

2022 to March 2023. This study complied with the guide-
lines  of  the  World  Medical  Association’s  Declaration  of
Helsinki.  Approval  (Reference  number:  D-F-H-18-Oct)  for
the study was obtained from the medical ethics committee
of  Ajman  University,  United  Arab  Emirates,  and  DY  Patil
Dental School, Pune, India. Written informed consent was
obtained  from  the  patients,  who  were  informed  that
participation  was  not  compulsory  and  that  their  nonpar-
ticipation would not affect their treatment.

The  study  subjects  included  179  participants  (44%
females) wearing different types of RPDs. The mean age of
the patients was 59 years old (range 36 to 71 years) (Table
1). The study’s participants were Hindi-speaking individuals
who  wore  either  complete  RDs  or  RPDs.  The  RDs  were
supported  by  tissue,  teeth,  implants,  or  a  combination  of
both. The RPDs were retained using clasps, attachments, or
bars. The participants were allowed to wear their dentures
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comfortably for at least two months to be included in this
study.  Patients  with  any  oral  or  facial  pathologies  were
excluded.  Patients  who did  not  wear  their  dentures  regu-
larly  or  those  diagnosed  with  any  mental  or  behavioral
disorders as per international classification standards were
also excluded [20]. Given the necessity for a methodical and
well-organized  approach  to  design  and  develop  the
questionnaire,  this  study  was  conducted  in  three  well-
defined  phases  (Fig.  1).

Table 1. Details of the study participants.

Subject Details Frequency

Total subjects
• Males
• Females

179
101
78

Age Mean 59 years old (Range 36 to 71 years old)

Subjects Hindi-speaking individuals who wore either complete
dentures or removable partial dentures.

Fig. (1). Study overview of this study.
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2.2. Phase One
The Hindi version (pilot version) of the upper and lower

jaw  questionnaires  (Tables  S1  and  S2)  was  developed
through forward-backward translation per the recommen-
dations of Guillemin et al. [21]. Two translators proficient in
two  languages  (German  and  Hindi),  one  of  whom  was  a
prosthodontist,  worked together  to  translate  the  separate
questionnaire for the upper jaw and lower jaw from German
to  Hindi  (forward  translation).  The  Hindi  version  was
translated back into German (backward translation) by two
additional bilingual translators, one of whom was a dental
specialist. One member of each translation pair was aware
of the intended concept of the questionnaire. This method
helps in detecting differences and enhances the quality of
translation [21]. Any inconsistencies, misunderstandings, or
unclear  phrasing  identified  during  both  translation
processes  were  brought  to  the  attention  of  a  panel  of
experts.  The  expert  panel  carefully  examined  the  trans-
lations,  resolved  any  discrepancies,  and  finalized  the
versions with the help and support of the translators. A 5-
point  Likert  scale  was  used  to  record  the  patient’s
responses  for  each  item.  The  satisfaction  index  with  the
RDs was represented by the total sum of all items, where a
higher index value indicated lower satisfaction and a lower
index value indicated higher satisfaction. Upon completion
of this phase, four pilot questionnaires were developed to
measure patient satisfaction: two separate versions for the
upper and lower jaw.

2.3. Phase Two
Two investigators (dentists) were trained in the conduct

of cognitive interviews. Interviews were conducted by one
of the investigators (KS) and the other investigator served
as  the  observer  (SN).  Subsequently,  each  investigator
individually  reported  the  results  of  the  interview  to  the
study co-investigator. Phase Two was dedicated to test the
face  validity  of  the  questionnaires.  Face  validity  was  ass-
essed  through  three  rounds  of  cognitive  interviews  in-
volving 39 participants, with 13 participants in each round.
All participants had upper and lower RDs except three, who
had only a single RD. The interviews were con-ducted from
3rd July 2022 to 30th October 2022.

In the first round, patients were asked to use a virtual
platform  (Zoom),  and  questionnaires  were  read  by  the
interviewer. Patients were assured that there were no right
or  wrong  answers  and  that  they  were  free  to  answer
according  to  their  understanding.  Both  versions  of  the
questionnaire were subjected separately to patient compre-
hension,  which  was  recorded.  Nonverbal  signs  were  also
recorded.  The  observer  assessed  the  quality  of  the  inter-
views  and  recorded  any  issues  leading  to  bias,  such  as
leading questions and double-negative questions. Based on
the data from this stage of the study, final versions of the
questionnaire in the Hindi language were finalized that had
better clarity: one for the upper jaw and one for the lower
jaw. Second-round face-to-face interviews were conducted
to  assess  participants’  comprehension  of  the  selected
versions.  The  interviewer  assessed  comprehension  using
various  probes,  such  as  asking  for  elaboration  or  clarifi-
cation, providing overt encouragement, reframing questions

or  paraphrasing,  repeating  and  reconfirming  responses,
confidence  judgment,  and  silent  probes.  The  commonly
used probes were confirmation, overt encouragement, and
clarification when required. Reports from both the observer
and  interviewer  were  obtained  and  subjected  to  data
analysis.  This  analysis  was  incorporated  into  the  main
report.  The  main  report,  formulated  by  LA,  encompassed
evaluations  of  the  clarity  of  questions,  patients'  compre-
hension, appropriateness of the questionnaire design (inclu-
ding readability and layout), acceptability of questions, and
overall data quality. The observer’s reports played a pivotal
role  in  this  phase.  Upon  completing  the  second  round  of
interviews,  the  expert  panel  meticulously  reviewed  the
results.  Ambiguous  terms  identified  during  these  dis-
cussions  were  replaced  based  on  patient  feedback  and
expert  opinions.  The  panel  approved  the  adjusted  ques-
tionnaires before proceeding with the third round. Finally,
the observer and interviewer reports and the expert panel
confirmed the face validity  of  the questionnaires,  and the
questionnaires were finalized.

2.4. Phase Three
The  third  phase  included  the  assessment  of  the

reliability  and  construct  validity  of  the  questionnaires  as
well as identifying the underlying structure of both instru-
ments. During the field test, 291 questionnaires (134 upper-
jaw  questionnaires)  were  distributed  to  the  participants
wearing  different  types  of  RPDs.  After  one  week,  178
questionnaires  (92  upper-jaw  questionnaires)  were  redis-
tributed to estimate reliability (Fig. 1).

Bartlett’s  sphericity  test  and  the  Kaiser–Meyer–Olkin
test  (KMO)  were  performed  to  test  the  dataset  for  factor
analysis.  Principal  component  factor  analysis  was  con-
ducted  to  analyze  the  construct  validity  and  identify  the
factors  underlying  the  study  dataset.  Furthermore,  factor
analysis  was  performed  for  the  upper  jaw  and  lower  jaw
satisfaction  index  with  the  RDs.  The  suitability  and  reli-
ability of  the items in the index were estimated using the
intraclass  correlation  coefficient  (ICC)  and  Cronbach’s
alpha at a 95% confidence level. For the statistical analysis,
IBM® SPSS 25.0 was used.

3. RESULTS

3.1. Phase One
The translation of the German version to Hindi resulted

in  the  creation  of  four  pilot  questionnaires:  two  versions,
each  for  the  upper  and  lower  jaws.  Each  questionnaire
comprised  eight  items.  The  first  item  focused  on  overall
patient satisfaction with the RD. The remaining seven items
addressed eating,  speaking,  aesthetics,  and cleanliness of
the RD, as well as RD retention, support, and stability.

3.2. Phase Two
During  this  phase  of  the  study,  39  participants  were

involved, with 13 participating in each round of interviews.
Collectively, the participants wore 75 RDs. The initial round
commenced with four pilot  questionnaires,  culminating in
the formulation of one questionnaire each for the upper and
lower jaws.
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In  the second round,  adjustments  were made to  three
areas  related  to  RD  retention,  support,  and  stability  with
the  aim  of  enhancing  clarity  and  understanding  among
participants.  When  the  third  round  was  concluded,  no
further  adjustments  were  required.  The  questionnaires
were successfully refined, resulting in final versions of both
the  upper  and  lower  jaw  questionnaires  that  possessed
good  face  validity.

3.3. Phase Three
One hundred seventy-nine participants (101 male) with a

mean age of 59 completed 134 upper-jaw questionnaires and
157 lower-jaw questionnaires (Table 2). The KMO test was
used to determine whether the sample size was suffi-ciently
large to reliably  extract  factors [22,  23].  Additi-onally,  the
suitability  of  the  dataset  for  factor  analysis  was  evaluated
using the correlation matrix between the items. Both tests
yielded acceptable results. Bartlett’s sphericity test, which
rejected  the  null  hypothesis  and  suggested  that  the  cor-

relation matrix for the data was identical, further confirmed
the dataset's suitability for factor analyses (Table 3).

Principal  component  analysis  was  applied  as  the
extraction method in the factor analyses. Eight factors were
identified  for  each  questionnaire  (Table  4),  but  only  one,
with an eigenvalue >1.0, should be retained. For this factor,
the  items  would  have  strong  loadings  >0.6  (Table  5).
Moreover, a factor with ≥4 loadings is considered reliable
regardless of the sample size [22], which makes the selected
factor for every questionnaire reliable, as shown in Table 5.
Based on the data suitability, the eigenvalues, and the factor
loading,  it  was  determined  that  the  one-factor  model  is
acceptable and reliable [24]. As a result, it was decided to
develop separate upper jaw and lower jaw indices to gauge
patient  satisfaction  with  RD.  This  was  accomplished  by
summing the scores of all items, following the approach of
Jenkinson et al. [25]. Furthermore, the reliability of the RD
satisfaction  indices  showed  excellent  internal  consistency
(Cronbach’s alpha α > 0.9; Table 6).

Table 2. Descriptive statistics for the dataset of the study third step/field test.

- Jaw Gender Type of RD

- Upper Jaw Lower Jaw Male Female Complete denture RPD with metal
framework Acrylic RPD Implant-supported RD

Frequency 134 157 101 78 106 39 134 12
Percent 46.0 54 56 44 36.4 13.4 46.0 4.1

Total 291 179 291

Table 3. Inter-item correlation matrix between the items.

- Upper Questionnaire Lower Questionnaire

- I1 I2 I3 I4 I5 I6 I7 I8 I1 I2 I3 I4 I5 I6 I7 I8

I1 1.000 0.737 0.752 0.715 0.744 0.767 0.589 0.670 1.000 0.768 0.773 0.732 0.656 0.715 0.592 0.626
I2 0.737 1.00 0.748 0.753 0.743 0.706 0.543 0.669 0.768 1.00 0.759 0.733 0.585 0.704 0.499 0.633
I3 0.752 0.748 1.000 0.727 0.745 0.695 0.555 0.542 0.773 0.759 1.000 0.772 0.728 0.738 0.671 0.681
I4 0.715 0.753 0.727 1.000 0.744 0.775 0.549 0.626 0.732 0.733 0.772 1.00 0.726 0.753 0.661 0.687
I5 0.744 0.743 0.745 0.744 1.000 0.734 0.585 0.655 0.656 0.585 0.728 0.726 1.000 0.604 0.773 0.666
I6 0.767 0.706 0.695 0.775 0.734 1.000 0.499 0.669 0.715 0.704 0.738 0.753 0.604 1.000 0.515 0.627
I7 0.589 0.543 0.555 0.549 0.585 0.499 1.000 0.632 0.592 0.499 0.671 0.661 0.773 0.515 1.000 0.696
I8 0.670 0.669 0.542 0.626 0.655 0.669 0.632 1.000 0.626 0.633 0.681 0.687 0.666 0.627 0.696 1.000
Note: Determinant = 0.001.

Table  4.  Factor  extraction  from  the  upper  jaw  questionnaire  and  the  lower  jaw  questionnaire.  Extraction
method: principal component analysis.

-
Upper jaw Questionnaire, N= 134 Lower jaw Questionnaire, N= 157

Eigenvalue % of Variance Cumulative % Eigenvalue % of Variance Cumulative %
1 5.738 71.719 71.719 5.778 72.221 72.221
2 0.622 7.776 79.495 0.709 8.865 81.086
3 0.427 5.336 84.832 0.360 4.501 85.586
4 0.301 3.763 88.595 0.322 4.019 89.606
5 0.289 3.614 92.208 0.240 3.004 92.609
6 0.252 3.150 95.359 0.212 2.654 95.263
7 0.196 2.446 97.805 0.204 2.554 97.818
8 0.176 2.195 100 0.175 2.182 100.000
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Table 5. Factor 1 and item loading.

Upper Jaw Questionnaire Lower Jaw Questionnaire

Item (I) Loading Item Loading
I1 0.886 Q1 0.865
I2 0.875 Q2 0.838
I3 0.855 Q3 0.904
I4 0.874 Q4 0.895
I5 0.882 Q5 0.843
I6 0.868 Q6 0.834
I7 0.719 Q7 0.791
I8 0.803 Q8 0.824

Table 6. Cronbach’s alpha: upper jaw questionnaire and lower jaw questionnaire.

Upper Jaw Questionnaire, N= 134 Lower Jaw Questionnaire, N= 157

Item Scale Mean if
Item Deleted

Scale Variance if
Item Deleted

Cronbach's Alpha if
Item Deleted

Scale Mean if Item
Deleted

Scale Variance if
Item Deleted

Cronbach's Alpha if
Item Deleted

I1 15.31 33.811 0.931 16.55 31.544 0.935
I2 15.28 34.006 0.932 16.42 32.066 0.938
I3 15.33 34.102 0.934 16.52 31.533 0.932
I4 15.22 33.438 0.932 16.32 31.052 0.932
I5 15.43 34.201 0.932 16.43 31.374 0.937
I6 15.22 33.829 0.933 16.27 30.915 0.938
I7 15.40 35.384 0.943 16.34 31.932 0.941
I8 15.42 35.238 0.938 16.41 31.821 0.938
- Cronbach's Alpha if all items included is 0.943 Cronbach's Alpha if all items included is 0.945

Table 7. Intraclass correlation (test-retest).

Item (I) Upper Jaw Questionnaire, n=92 Lower Jaw Questionnaire, n=86

I1
Single Measures 0.87 (0.79-0.92) 0.91(0.84-0.95)
Average Measures 0.93 (0.88-0.96) 0.95(0.91-0.97)

I2
Single Measures 0.81 (0.73-0.87) 0.85 (0.73-0.91)
Average Measures 0.9(0.84-0.93) 0.92 (0.84-0.95)

I3
Single Measures 0.83 (0.74-0.88) 0.82 (0.74-0.88)
Average Measures 0.9 (0.85-0.94) 0.9 (0.85-0.94)

I4
Single Measures 0.81 (0.68-0.88) 0.84 (0.75-0.89)
Average Measures 0.89 (0.81-0.94) 0.91 (0.86-0.94)

I5
Single Measures 0.86 (0.79-0.9) 0.85 (0.76-0.9)
Average Measures 0.92 (0.88-0.95) 0.92 (0.87-0.95)

I6
Single Measures 0.82 (0.73-0.88) 0.86 (0.74-0.91)
Average Measures 0.9 (0.95-0.94) 0.92 (0.85-0.96)

I7
Single Measures 0.82 (071-0.88) 0.8 (0.66-0.88)
Average Measures 0.9 (0.83-0.94) 0.89 (0.8-0.94)

I8
Single Measures 0.88 (0.82-0.92) 0.92 (0.84-0.95)
Average Measures 0.94 (0.9-0.96) 0.96 (0.91-0.98)

Index
Single Measures 0.86 (0.76-0.92) 0.91 (0.78-0.96)
Average Measures 0.93 (0.86-0.96) 0.95(0.88-0.98)

Note: *At 95% Confidence Interval, Intraclass Correlation (Lower Bound, Upper Bound).

Ninety-two upper jaw questionnaires, and 86 lower jaw
questionnaires  were  redistributed  to  estimate  their  reli-
ability.  The  time  interval  between  completing  and  re-
comple-ting the questionnaire was approximately nine days,
ranging from six to 16 days. The ICC values varied, with a

range  of  0.94  to  0.81  observed  in  the  upper  jaw  ques-
tionnaire items and from 0.96 to 0.80 observed in the lower
jaw question-naire items, which was considered excellent to
good reliability [26] (Table 7).
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4. DISCUSSION
Patient  satisfaction  is  a  reliable  indicator  of  quality

dental  treatment,  reflecting  individuals'  perceptions  of
healthcare services. A notable measure of dental treatment
quality is patient satisfaction, which is the patient's opinion
of the care they receive. Therefore, a validated and reliable
German  test  instrument  was  used  to  develop  a  Hindi
version capable of measuring patient satisfaction with RD.
The developed Hindi  versions of  the upper and lower jaw
questionnaires and indices to study patient satisfaction with
RDs were valid and reliable. The third round of interviews
revealed that the questionnaire had good face validity. The
ICC  indicated  that  the  questionnaires  have  excellent
reliability. This questionnaire can be applied in the clinical
setting to test patient satisfaction with removable dentures.
They can be used for research and can be integrated into
routine patient  assessment.  Based on patient  satisfaction,
treatment modifications can be done in the follow-up visits.

Upper and lower jaw indices that represent the degree
of patient satisfaction with RDs were formed by summing
the  item  scores  in  each  questionnaire  because  the  items
pertained to the same cluster. The cluster was statistically
identified through factor analyses in which only one factor
was  distinguished  with  an  eigenvalue  >1.  This  cluster
comprised  8  items  consisting  of  the  following  domains:
appearance, eating, speaking, cleanability, RPD movement
in  3  directions  (support,  stability,  and  retention),  and
patient  satisfaction.  The  2  indices  showed  high  internal
consistency  and  reliability.

Control procedures and quality assurance were imple-
mented  during  the  study.  First,  this  was  a  multicentre
study. The observer oversaw and reported the quality of all
interviews.  The  co-investigator  then  compared  the  inter-
viewers’  reports  with  the  observers’  reports.  Any  discre-
pancies noted between the reports were documented before
proceeding  with  the  data  analysis  and  drafting  the  final
report.  This  layered approach to  controlling  study quality
played  an  important  role  in  enhancing  study  quality  and
instilling confidence in its findings.

Many studies have reported that the common responses
for  patients’  dissatisfaction  with  RD  are  the  condition,
number,  and  distribution  of  the  abutments,  health  of  the
gingival, periodontal, and mucosal tissues, and RPD design
and  material  [27,  28].  Moreover,  factors  such  as  age,
gender,  disability,  racial  or  ethnic  minority,  sociodemo-
graphics,  level  of  education,  type  of  opposing  dentition,
systemic health condition, and prior experience with a pros-
thesis can all impact patient satisfaction [29-31]. However,
none of these were included in the current questionnaires.
Only the RPD-related factors were included in the analysis.
This study aimed to create a questionnaire that is easy to
navigate  and  complete  in  a  reasonable  amount  of  time.
Additionally, as most RD wearers are elderly patients, this
study  attempted  to  develop  instruments  that  are  more
appropriate  for  them,  matching  their  abilities  and  needs
more effectively. At the end of the third round of interviews,
all  13  patients  fully  understood  the  items.  The  patients
stopped providing new information to the existing findings,
and  conducting  additional  interviews  were  deemed  repe-
titive  due  to  recurring  comments  and  themes  [32].  The

approach is supported by other studies [33, 34], where the
sample  size  in  such  qualitative  studies  was  12.  Subse-
quently, 13 participants in every round of interviews were
considered sufficient for the data analysis, which concluded
that  the  instruments  had  good  face  validity  and  that  no
more changes in the instruments were needed.

There  is  an  importance  of  structured  surveys  in  ass-
essing patient perspectives.  A recent cross-sectional  study
examined the prevalence and severity of orofacial disorders
in patients with fibromyalgia patients utilizing a structured
questionnaire  to  assess  the  correlation  between  fibro-
myalgia and oral health issues and demonstrated significant
correlations  between  the  Fibromyalgia  Assessment  Status
index and various orofacial symptoms, emphasizing the need
for  multidisciplinary  treatment  approaches  [35].  Hence,
there  is  a  great  importance  of  structured  surveys  in
assessing  patient  perspectives  in  patients.

In this study, factor analysis revealed that the one-factor
model  accounted  for  71.72%  of  the  total  variance  in  the
items of the upper jaw satisfaction questionnaire and 72.2%
of  the  variance  in  the  items  of  the  lower  jaw  satisfaction
questionnaire (Table 4). Some researchers regard loading as
important if it exceeds 0.3 [22]. Others have placed special
emphasis on the sample size. Taking all this into account, it
can be stated that the factor loadings in the upper and lower
jaw  questionnaires  were  significant  and  that  none  of  the
items  should  be  disregarded  or  removed  (Table  5).  In
addition, Cronbach's alpha was used to evaluate the indices'
internal consistency, which was found to be excellent (α >
0.94) [36]. To assess the indices, items that did not fit well
with the index were identified as they had the potential to
influence  the  index  negatively.  Item-rest  correlations  are
regarded  as  a  valuable  technique  for  identifying  item  fit.
Item-rest  correlation  refers  to  the  correlation  between  a
specific  item  and  the  composite  index  formed  by  all  the
other items [36]. Table 6 shows that removing any item from
the index results in a reduction in reliability rather than an
improvement.  Therefore,  it  was  decided  that  none  of  the
items should be removed and that all items should be kept in
the index. This decision is in agreement with the results of
the factor analysis.

Some  limitations  exist  in  this  study.  The  potential  for
response  bias  was  the  main  limitation  of  this  study.  It
remains uncertain whether any of the responses were influ-
enced  by  the  patient-doctor  relationship  despite  assuring
the  participants  that  the  collected  data  would  be  kept
confidential.  During  the  test-retest  phase,  some  patients
returned  the  completed  questionnaires  after  five  weeks.
Therefore,  the  panel  recommended  discarding  data  coll-
ected  from  these  patients  according  to  the  exclusion
criteria.  In  addition,  we  did  convenient  sampling  without
power  analysis.  Further  studies  can  be  done  to  include
more  samples  from  various  populations.

CONCLUSION
The  patient  satisfaction  outcome  provides  subjective

assessments for dental treatments. In this study, we found
that the Hindi version of the upper and lower jaw question-
naire and index showed valid  and reliable  outcomes.  This
Hindi version questionnaire can be used to measure patient
satisfaction with removable prosthodontics.



8   The Open Dentistry Journal, 2025, Vol. 19 Al Jaghsi et al.

AUTHORS’ CONTRIBUTIONS
The authors confirm their contribution to the paper as

follows:  A.A.J.:  Study  Conception  and  Design;  S.S.N.:
Conceptualization;  L.M.A.:  Methodology;  K.S.:  Data
collection; D.D.:  Data curation; T.M.: Visualization; D.R.:
Validation. All authors reviewed the results and approved
the final version of the manuscript.

LIST OF ABBREVIATIONS

RD = Removable dentures, whether complete or
partial, can be supported by teeth, implants, or
a combination of both.

RPD = Removable Partial Denture
ICC = intraclass correlation coefficient
KMO = Kaiser–Meyer–Olkin test

ETHICS  APPROVAL  AND  CONSENT  TO
PARTICIPATE

Approval  (Reference  number:  D-F-H-18-Oct)  for  the
study was obtained from the medical ethics committee of
Ajman  University,  United  Arab  Emirates,  and  DY  Patil
Dental  School,  Pune,  India.

HUMAN AND ANIMAL RIGHTS
All  human  research  procedures  followed  were  in

accordance  with  the  ethical  standards  of  the  committee
responsible for human experimentation (institutional and
national),  and  with  the  Helsinki  Declaration  of  1975,  as
revised in 2013.

CONSENT FOR PUBLICATION
All participants gave their written informed consent to

all study procedures.

STANDARDS OF REPORTING
STROBE guidelines were followed.

AVAILABILITY OF DATA AND MATERIALS
The data used to support the findings of this study are

available from the corresponding author upon reasonable
request.

FUNDING
This study was supported by Ajman University Internal

Research Grant No. 2022-IRG-DEN-9.

CONFLICT OF INTEREST
The author, Dr. Dinesh Rokaya, is the Executive Guest

Editor of TODENTJ.

ACKNOWLEDGEMENTS
We would like to thank Ms. Nour Faisal Alaila for her

help in collecting the data.

SUPPLEMENTARY MATERIAL

Supplementary material is available on the publisher's
website along with the published article.

REFERENCES
India  population.  2024.  Available  from:[1]
www.census.gov/popclock/world/in
Chowdhary  R,  Sonnahalli  NK,  Mishra  SK.  Attitude  of  dental[2]
professionals toward cast partial denture: A questionnaire survey
in India. J Indian Prosthodont Soc 2020; 20(1): 104-9.
http://dx.doi.org/10.4103/jips.jips_304_19 PMID: 32089606
Douglass CW, Watson AJ. Future needs for fixed and removable[3]
partial dentures in the United States. J Prosthet Dent 2002; 87(1):
9-14.
http://dx.doi.org/10.1067/mpr.2002.121204 PMID: 11807477
Campbell  SD,  Cooper  L,  Craddock  H,  et  al.  Removable  partial[4]
dentures: The clinical need for innovation. J Prosthet Dent 2017;
118(3): 273-80.
http://dx.doi.org/10.1016/j.prosdent.2017.01.008 PMID: 28343666
Mohamed  SZ,  Ghobashy  MM,  Taymour  N,  Abdelwahab  S,[5]
Srimaneepong  V,  Rokaya  D.  Accuracy  of  repaired  maxillary
dentures from two different repairing techniques: In vitro study.
Heliyon 2024; 10(21): 40017.
http://dx.doi.org/10.1016/j.heliyon.2024.e40017 PMID: 39559235
Koyama  S,  Sasaki  K,  Yokoyama  M,  Sasaki  T,  Hanawa  S.[6]
Evaluation  of  factors  affecting  the  continuing  use  and  patient
satisfaction  with  removable  partial  dentures  over  5  years.  J
Prosthodont  Res  2010;  54(2):  97-101.
http://dx.doi.org/10.1016/j.jpor.2009.11.007 PMID: 20083450
Bhutta  HE,  Moharamzadeh  K,  Martin  R,  Martin  N.  Patient[7]
satisfaction with upper and lower complete dentures:  A service
evaluation  report.  Eur  J  Prosthodont  Restor  Dent  2023;  31(1):
59-71.
PMID: 35852120
Awad  MA,  Feine  JS.  Measuring  patient  satisfaction  with[8]
mandibular  prostheses.  Community  Dent  Oral  Epidemiol  1998;
26(6): 400-5.
http://dx.doi.org/10.1111/j.1600-0528.1998.tb01978.x  PMID:
9870539
Soboleva  U,  Rogovska  I.  Edentulous  patient  satisfaction  with[9]
conventional complete dentures. Medicina 2022; 58(3): 344.
http://dx.doi.org/10.3390/medicina58030344 PMID: 35334520
Wittneben  JG,  Wismeijer  D,  Brägger  U,  Joda  T,  Abou-Ayash  S.[10]
Patient‐reported  outcome  measures  focusing  on  aesthetics  of
implant‐  and  tooth‐supported  fixed  dental  prostheses:  A
systematic  review  and  meta‐analysis.  Clin  Oral  Implants  Res
2018;  29(S16):  224-40.
http://dx.doi.org/10.1111/clr.13295 PMID: 30328183
Dang  A,  Kanukula  R,  Shah  C,  Shetye  V.  The  emerging  role  of[11]
patient-reported  outcomes  (PROs)  in  clinical  trials:  An  indian
perspective. Value Health Reg Issues 2017; 12: 24-6.
http://dx.doi.org/10.1016/j.vhri.2016.05.002 PMID: 28648312
Page JB. The concept of culture: A core issue in health disparities.[12]
J Urban Health 2005; 82(2_suppl_3): iii35-43.
http://dx.doi.org/10.1093/jurban/jti062 PMID: 15933329
Al  Jaghsi  A,  Saeed  M,  Abu  Fanas  S,  Alqutaibi  AY,  Mundt  T.[13]
Validity and reliability of new instruments for measuring patient
satisfaction with removable dentures, Arabic Version. BMC Oral
Health 2021; 21(1): 446.
http://dx.doi.org/10.1186/s12903-021-01811-w PMID: 34526008
Kanne SM, Carpenter LA,  Warren Z.  Screening in toddlers and[14]
preschoolers at risk for autism spectrum disorder: Evaluating a
novel  mobile‐health  screening  tool.  Autism  Res  2018;  11(7):
1038-49.
http://dx.doi.org/10.1002/aur.1959 PMID: 29734507
Edwards P. Questionnaires in clinical trials: Guidelines for optimal[15]
design and administration. Trials 2010; 11(1): 2.
http://dx.doi.org/10.1186/1745-6215-11-2 PMID: 20064225
Böhme Kristensen C, Asimakopoulou K, Scambler S. Enhancing[16]
patient-centred care in dentistry: A narrative review. Br Med Bull
2023; 148(1): 79-88.
http://dx.doi.org/10.1093/bmb/ldad026 PMID: 37838360
Irwin  RS,  Richardson  ND.  Patient-focused  care.  Chest  2006;[17]

http://www.census.gov/popclock/world/in
http://dx.doi.org/10.4103/jips.jips_304_19
http://www.ncbi.nlm.nih.gov/pubmed/32089606
http://dx.doi.org/10.1067/mpr.2002.121204
http://www.ncbi.nlm.nih.gov/pubmed/11807477
http://dx.doi.org/10.1016/j.prosdent.2017.01.008
http://www.ncbi.nlm.nih.gov/pubmed/28343666
http://dx.doi.org/10.1016/j.heliyon.2024.e40017
http://www.ncbi.nlm.nih.gov/pubmed/39559235
http://dx.doi.org/10.1016/j.jpor.2009.11.007
http://www.ncbi.nlm.nih.gov/pubmed/20083450
http://www.ncbi.nlm.nih.gov/pubmed/35852120
http://dx.doi.org/10.1111/j.1600-0528.1998.tb01978.x
http://www.ncbi.nlm.nih.gov/pubmed/9870539
http://dx.doi.org/10.3390/medicina58030344
http://www.ncbi.nlm.nih.gov/pubmed/35334520
http://dx.doi.org/10.1111/clr.13295
http://www.ncbi.nlm.nih.gov/pubmed/30328183
http://dx.doi.org/10.1016/j.vhri.2016.05.002
http://www.ncbi.nlm.nih.gov/pubmed/28648312
http://dx.doi.org/10.1093/jurban/jti062
http://www.ncbi.nlm.nih.gov/pubmed/15933329
http://dx.doi.org/10.1186/s12903-021-01811-w
http://www.ncbi.nlm.nih.gov/pubmed/34526008
http://dx.doi.org/10.1002/aur.1959
http://www.ncbi.nlm.nih.gov/pubmed/29734507
http://dx.doi.org/10.1186/1745-6215-11-2
http://www.ncbi.nlm.nih.gov/pubmed/20064225
http://dx.doi.org/10.1093/bmb/ldad026
http://www.ncbi.nlm.nih.gov/pubmed/37838360


Designing and Validating New Instruments to Measure Patient Satisfaction Regarding Removable Dentures 9

130(1): 73S-82S.
http://dx.doi.org/10.1378/chest.130.1_suppl.73S PMID: 16840370
Asunta  P,  Viholainen  H,  Ahonen  T,  Rintala  P.  Psychometric[18]
properties of observational tools for identifying motor difficulties –
a systematic review. BMC Pediatr 2019; 19(1): 322.
http://dx.doi.org/10.1186/s12887-019-1657-6 PMID: 31493795
Al Jaghsi A, Mundt T, Kohlmann T, et al. Development and testing[19]
of satisfaction questionnaires for patients with removable dental
prostheses. Quintessence Int 2017; 48(6): 487-96.
http://dx.doi.org/10.3290/j.qi.a38201
Evans  SC,  Roberts  MC.  International  classification  of  diseases[20]
(ICD),  mental  and  behavioural  disorders  section.  Encyclop  Clin
Psychol 1992; 1-6.
Guillemin F, Bombardier C, Beaton D. Cross-cultural adaptation of[21]
health-related  quality  of  life  measures:  Literature  review  and
proposed guidelines. J Clin Epidemiol 1993; 46(12): 1417-32.
http://dx.doi.org/10.1016/0895-4356(93)90142-N PMID: 8263569
Field  A.  Discovering  Statistics  Using  IBM  SPSS  Statistics.[22]
Thousand Oaks, California: SAGE Publications 2013.
Tabachnick BG, Fidell LS. Using Multivariate Statistics. London,[23]
UK: Pearson Education 2013.
Guadagnoli E, Velicer WF. Relation of sample size to the stability[24]
of component patterns. Psychol Bull 1988; 103(2): 265-75.
http://dx.doi.org/10.1037/0033-2909.103.2.265 PMID: 3363047
Jenkinson C,  Fitzpatrick R,  Peto V,  Greenhall  R,  Hyman N. The[25]
parkinson’s  disease  questionnaire  (PDQ-39):  Development  and
validation  of  a  parkinson’s  disease  summary  index  score.  Age
Ageing 1997; 26(5): 353-7.
http://dx.doi.org/10.1093/ageing/26.5.353 PMID: 9351479
Fleiss  JL.  The  Design  and  Analysis  of  Clinical  Experiments.[26]
Hoboken, New Jersey, USA: Wiley 1986.
Jaghsi AA. Double-crown-retained removable dentures: Types and[27]
clinical application. J Prosthet Dent 2025; 133(1): 18-23.
http://dx.doi.org/10.1016/j.prosdent.2023.09.041 PMID: 37953210
Zlatarić DK, Celebić A, Valentić-Peruzović M, Celić R, Filipović-[28]
Zore  I,  Baucić  M.  The  satisfaction  with  the  removable  partial

denture therapy in the Croatian adult population. Coll  Antropol
2000; 24(2): 485-94.
PMID: 11216416
Awawdeh M, Alotaibi MB, Alharbi AH, Alnafisah SA, Alasiri  TS,[29]
Alrashidi  NI.  A  systematic  review  of  patient  satisfaction  with
removable partial dentures (RPDs). Cureus 2024; 16(1): 51793.
http://dx.doi.org/10.7759/cureus.51793 PMID: 38322077
Frank  RP,  Milgrom  P,  Leroux  BG,  Hawkins  NR.  Treatment[30]
outcomes  with  mandibular  removable  partial  dentures:  A
population-based  study  of  patient  satisfaction.  J  Prosthet  Dent
1998; 80(1): 36-45.
http://dx.doi.org/10.1016/S0022-3913(98)70089-7 PMID: 9656176
Zlatarić  DK,  Celebić  A.  Factors  related  to  patients’  general[31]
satisfaction with removable partial dentures: A stepwise multiple
regression analysis. Int J Prosthodont 2008; 21(1): 86-8.
PMID: 18350954
Biau DJ, Kernéis S, Porcher R. Statistics in brief: The importance[32]
of  sample  size  in  the  planning  and  interpretation  of  medical
research. Clin Orthop Relat Res 2008; 466(9): 2282-8.
http://dx.doi.org/10.1007/s11999-008-0346-9 PMID: 18566874
Siqueira GP, dos Santos MBF, Santos JFF, Marchini L. Patients’[33]
expectation  and  satisfaction  with  removable  dental  prosthesis
therapy and correlation with patients’ evaluation of the dentists.
Acta Odontol Scand 2013; 71(1): 210-4.
http://dx.doi.org/10.3109/00016357.2012.654612  PMID:
22299760
Tin-Oo  MM,  Saddki  N,  Hassan  N.  Factors  influencing  patient[34]
satisfaction with dental appearance and treatments they desire to
improve aesthetics. BMC Oral Health 2011; 11(1): 6.
http://dx.doi.org/10.1186/1472-6831-11-6 PMID: 21342536
Puleio F, Lo Giudice G, Molica Colella A, et al. Fibromyalgia and[35]
orofacial  health:  Administration  of  a  dental  disease  assessment
questionnaire. Appl Sci 2024; 14(16): 6908.
http://dx.doi.org/10.3390/app14166908
Nunnally JC, Bernstein IH. Psychometric Theory. New York City:[36]
McGraw-Hill 1994; pp. 1-8.

DISCLAIMER: The above article has been published, as is, ahead-of-print, to provide early visibility but is not the final version.
Major publication processes like copyediting, proofing, typesetting and further review are still to be done and may lead to changes in
the final published version, if it is eventually published. All legal disclaimers that apply to the final published article also apply to this
ahead-of-print version.

http://dx.doi.org/10.1378/chest.130.1_suppl.73S
http://www.ncbi.nlm.nih.gov/pubmed/16840370
http://dx.doi.org/10.1186/s12887-019-1657-6
http://www.ncbi.nlm.nih.gov/pubmed/31493795
http://dx.doi.org/10.3290/j.qi.a38201
http://dx.doi.org/10.1016/0895-4356(93)90142-N
http://www.ncbi.nlm.nih.gov/pubmed/8263569
http://dx.doi.org/10.1037/0033-2909.103.2.265
http://www.ncbi.nlm.nih.gov/pubmed/3363047
http://dx.doi.org/10.1093/ageing/26.5.353
http://www.ncbi.nlm.nih.gov/pubmed/9351479
http://dx.doi.org/10.1016/j.prosdent.2023.09.041
http://www.ncbi.nlm.nih.gov/pubmed/37953210
http://www.ncbi.nlm.nih.gov/pubmed/11216416
http://dx.doi.org/10.7759/cureus.51793
http://www.ncbi.nlm.nih.gov/pubmed/38322077
http://dx.doi.org/10.1016/S0022-3913(98)70089-7
http://www.ncbi.nlm.nih.gov/pubmed/9656176
http://www.ncbi.nlm.nih.gov/pubmed/18350954
http://dx.doi.org/10.1007/s11999-008-0346-9
http://www.ncbi.nlm.nih.gov/pubmed/18566874
http://dx.doi.org/10.3109/00016357.2012.654612
http://www.ncbi.nlm.nih.gov/pubmed/22299760
http://dx.doi.org/10.1186/1472-6831-11-6
http://www.ncbi.nlm.nih.gov/pubmed/21342536
http://dx.doi.org/10.3390/app14166908

	[1. INTRODUCTION]
	1. INTRODUCTION
	2. MATERIALS AND METHOD
	2.1. Study Design and Study Subjects
	2.2. Phase One
	2.3. Phase Two
	2.4. Phase Three

	3. RESULTS
	3.1. Phase One
	3.2. Phase Two
	3.3. Phase Three

	4. DISCUSSION
	CONCLUSION
	AUTHORS’ CONTRIBUTIONS
	LIST OF ABBREVIATIONS
	ETHICS APPROVAL AND CONSENT TO PARTICIPATE
	HUMAN AND ANIMAL RIGHTS
	CONSENT FOR PUBLICATION
	STANDARDS OF REPORTING
	AVAILABILITY OF DATA AND MATERIALS
	FUNDING
	CONFLICT OF INTEREST
	ACKNOWLEDGEMENTS
	SUPPLEMENTARY MATERIAL
	REFERENCES


