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Abstract:

Background:

Lumbopelvic pain (LPP) is a surging problem among women worldwide. The genesis of LPP among women is complex as it constitutes a wide
array of gynecological, hormonal, gastrointestinal, and obstetrical factors.

Objective:

The objective was to develop and evaluate the content validity of a questionnaire designed to assess general LPP risk factors relevant to women.

Methods:

The questionnaire was drafted by comprehensively drawing items from the literature. The drafted questionnaire was conceptualized using the
modified  Delphi  method  and  sent  to  nine  experts  for  professional  opinions.  Based  on  the  expert  evaluation,  the  draft  questionnaire  was
modified/revised and again sent for expert responses.

Results:

Overall, three rounds of Delphi were administered to reach a consensus between experts finally. The content validity ratio (CVR) and content
validity index (CVI) of the questionnaire was calculated. The newly developed questionnaire constituted 19 items identifying LPP risks in women.
The CVI of the overall questionnaire (S-CVI) was 0.99. The questionnaire also reached a universal agreement (S-CVI/UA) of 0.89. In terms of
reliability,  the  internal  consistency  of  the  questionnaire  was  good  (Cronbach's  alpha  of  0.8),  with  excellent  test-retest  reliability  (intra-class
correlation coefficient=0.99). The developed questionnaire has 3 domains: ergonomics, general health & well-being, and gynecology & obstetrics.

Conclusion:

Using the findings of this Delphi study, we contend that the 19 items enlisted in the ‘LPP risk factor questionnaire’ depicts a multiplicity of LPP
risk factors in women. This questionnaire would be beneficial for clinicians during the prevention and assessment phase of lumbopelvic pain.
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1. INTRODUCTION

For over a decade, the World health organization has been
promoting lumbopelvic pain (LPP) prevention programs [1, 2].
The exponential rise in LPP cases has become a major source
of disability which has caused a significant expenditure loss of
US$ 460 million reported in the period between 2010-2016 [3].
A  point  prevalence of  11.9% ± 2.0%,  particularly  among
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women  (7.7%  of  total  years  lived  with  disability)  has  been
reported  (global  burden  of  disease  survey  2019)  [1,  2,  4,  5].
LPP is majorly associated with parturition; hence, researchers
focus  on  pregnancy-associated  LPP,  inadvertently  ignoring
women in the non-clinical population [4, 5]. Recently, a high
prevalence  of  LPP  has  been  observed  among  non-pregnant
women  (46.7%),  which  has  consequentially  impacted  their
quality of life [6]. Any impairment in the anatomical structures
in the lumbopelvic region could develop into LPP. The source
of  the  pain  can  be  restricted  to  either  the  lumbar  spine  and
pelvis  or  it  could  be  a  combination  of  lumbar  and  pelvic
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pathology  [6,  7].  Some  occupations  that  require  repetitive
bending and rotation of the spine impose cumulative load on
the  lumbopelvic  structures  and  eventually  develop  into  LPP
[8].  Now,  ergonomic  hazards  are  not  only  attributes  of
occupational demands but are also evident in the routine habits
of everyday life of women. Domestic chores practices in India
majorly  require  squatting,  and  awkward  bending  postures;
predisposing the spine to injuries [9]. A common example of
poor  ergonomic  practice  developing  or  worsening  the  LPP
among women is wearing high-heeled footwear in their daily
routines  [10].  Whether  it's  due  to  unawareness  or  personal
choice, high-heeled footwear has been significantly observed
among women, especially those with LPP [11].

LPP could be a result of a single causative factor like an
injury or a spectrum of other risk factors (indirectly related to
LPP) that may influence the intensity, prognosis, and duration
of pain in women [12]. For instance, the pelvic joint structures
undergo a substantial amount of changes to accommodate the
needs of childbirth [13, 14]. But sometimes, such physiological
changes in pelvic structures develop into LPP and can persist
with  worsening  symptoms  even  after  11  years  [15].  The
mechanical  support  of  the  respiratory  and  pelvic  continence
musculature too gets disrupted during such events of abnormal
loading  on  the  pelvic  joints  [13,  16].  Surprisingly,  chronic
coughing and sneezing have the potential to disturb the optimal
load transfer across the lumbopelvic joints [17]. Hence, LPP is
not limited to anatomical origin but is entwined with an array
of  health  conditions  [18].  Still,  scant  literature  has  explored
LPP risks beyond their musculoskeletal features [19]. Focusing
on only a single aspect of LPP risks i.e., the anatomical origin
of  the  pain,  is  likely  to  miss  crucial  determinants  of  LPP  in
women  [4,  15,  18].  For  instance,  the  prevalence  of  LPP  has
been  postulated  to  be  higher  among  women  experiencing
psychological distress [20]. LPP and psychological stress are
inextricably linked where women with symptoms of frequent
psychological distress invariably experience a high perception
of LPP [12, 21].

Preventive measures are suggested to be more rational in
treating  the  rising  LPP  condition.  To  gain  insights  into  the
factors  that  favor  LPP,  one  needs  to  study  communities  and
groups other than individual patients [22]. The researchers in
this  study  had  previously  interviewed  women  living  in  the
Indian community. Through this qualitative study, they gained
insights  into  the  behaviors  of  Indian  women,  which  are
considered  potential  LPP  risk  factors.  However,  that  study
focused  on  exploring  LPP  care-seeking  behaviors  and  not
identifying  LPP  risk  factors  among  the  participating  women
[11]. Hence, the purpose of this study was to identify general
risk factors of LPP relevant to women. LPP is well recognized
as  a  complex  interplay  of  gynecological,  obstetrics,
psychological, and genitourinary factors [4, 23]. Keeping this
in mind, the authors opted for a Delphi technique and engaged
experts  from  various  healthcare  fields  to  identify  LPP  risk
factors in women. The objective of the study was to obtain a
consensus among multidisciplinary experts for identifying LPP
risk  factors  in  the  context  of  women  to  guide  the  LPP  risk
assessment.

2. METHODS

Prior  institutional  ethical  approval  was  obtained  for  this
study (AUUP/IEC/2021-JAN/02). The study was registered in
the Clinical trial registry India (CTRI/2021/06/034233).

2.1. Study Design

A modified Delphi method was adopted for this study to
evaluate  the  content  validity  of  the  items  of  the  developing
questionnaire [24]. The iterative process involved in the Delphi
method converts the experts’ responses into group consensus
while maintaining the anonymity of the experts throughout the
process  [24].  Anonymity  allows  the  free  expression  of
responses without any confrontation from other experts [25].

2.2. Procedure

The study was conducted in three stages: 1) Identification
of  LPP  risk  factors,  2)  Expert  opinion,  and  3)  Estimation  of
content validity.

2.2.1. Stage 1: Identifying LPP Risk Factors

The purpose was to draft the LPP risk factors in the form
of  a  questionnaire  relevant  to  women  in  the  general  (non-
clinical) population. The questionnaire development took place
in 3 steps: a) domain identification, b) item generation, and c)
instrument  formation.  Literature  on  lumbopelvic  pain  was
reviewed. The keywords used in the search process were ‘low
back pain’, ‘lumbopelvic pain’, ‘pelvic girdle pain’, ‘chronic
pelvic pain’, ‘pelvic pain’, ‘risk factors associated’, and ‘Indian
women’.  A  Boolean  search  combined  keywords  with  the
modifier  ‘AND’.  The  following  databases  were  searched:
PubMed, Science Direct, Web of Science, Cochrane Library,
and Google Scholar. An updated literature search was done in
July 2022. Our search focused on LPP risk factors rather than
characteristics  of  LPP.  Studies  that  used  self-administered
questionnaires and specific measures to assess the risk factors
of LPP were also included [25 - 27].

The advantage of the literature review was that it provided
a  theoretical  basis  for  preparing  the  construct  of  the
questionnaire. The standardized guidelines were followed for
questionnaire development [28]. The preliminary version of the
‘LPP risk factors questionnaire’ constituted 20 questions and 3
domains  of  ergonomics,  general  health  &  well-being,  and
gynecology & obstetrics. The questions were drafted in such a
manner that focussed on general LPP risk factors and not on
any  specific  (clinical)  cause  of  LPP.  The  responses  to  the
questionnaire items were dichotomous (Yes/No).

2.2.2. Stage 2: Expert Opinion

The  Delphi  rounds  took  place  between  September-
November 2022. Considering the context of low and middle-
economic  countries,  we  purposively  recruited  experts  from
India.  Nine  experts  from  the  field  of  occupational  therapy,
physiotherapy,  medicine,  gynecology,  psychology,  and
community  rehabilitation  were  invited  to  review  the  draft
questionnaire. The selection criteria of experts [26, 27] were: a)
Expertise  in  the  field  of  lumbopelvic  pain,  ergonomics,
gynecology, medicine, physiotherapy, community health, and
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health psychology, b) at least 10 years of clinical experience in
the respective field, c) involved in clinical/academia/research
field.

A  formal  invitation  was  given  to  the  experts  requesting
them to participate. Experts who agreed provided their written
informed consent. A cover letter that included an information
sheet describing the objective of the questionnaire, the drafted
questionnaire, and the response sheet for obtaining the ratings
was  provided  to  all  the  experts.  Frequent  discussions  were
undertaken by the researchers to improve the construct of the
questions.

2.2.3. Stage 4: Estimation of Content Validity

In  this  study,  we  estimated  the  content  validity-related
estimates. One approach in content validity assessment is the
content  validity  ratio  (CVR),  individual  item  statistics  [29].
Once the items were selected for inclusion in the questionnaire,
the content validity index (CVI) was evaluated for the entire
questionnaire as well as for each item [30]. The experts were
asked to evaluate the essentiality (3-point Likert ratings) and
clarity  (4-point  Likert  ratings)  for  each  item  of  the  draft
questionnaire  [31].  The  validated  ‘LPP  risk  factors
questionnaire’  consisted  of  19  questions.

2.3. Pre-testing

The purpose of this step was to check for any difficulties in
administrating the questionnaire on the target population. The
researchers pretested the language and sequence of items of the
questionnaire [28]. Fifteen women were asked to respond to the
items  of  the  questionnaire  on  a  dichotomous  scale  (Clear  or
Unclear)  [28,  32,  33].  None  of  the  participating  women
expressed  any  difficulty  in  understating  the  items  of  the

questionnaire.

2.4. Estimation of Reliability

The  reliability  of  the  newly  developed  LPP  risk  factors
questionnaire  was estimated through the internal  consistency
measure  (Cronbach's  alpha)  [34]  and  test-retest  reliability
(intra-class  correlation  coefficient).  Since  this  questionnaire
targets women in the general population. Reliability measures
were evaluated in a sample of 190 women aged above 18 years
(target  population)  [35].  The  sample  of  190  was  estimated,
taking reference of 10 participants per item of the 19-item LPP
risk factors questionnaire [35, 36]. Test-retest reliability of the
questionnaire was evaluated on the same sample at an interval
of 14 days [35]. Camps were organized in different regions of
Delhi according to the convenience of the researcher. Women
from  all  socioeconomic  backgrounds  were  recruited,  which
included working women as well as homemakers. Furthermore,
women with or without LPP, as well as women who had never
experienced  LPP,  were  invited  to  participate.  Pregnant,
postpartum (up to  6  months)  [37],  and also  women who had
recent  injury  or  surgery  in  the  lumbopelvic  region  were
excluded. Written informed consent was also obtained from all
participating  women.  Statistically,  the  p-value  of  <0.05  was
considered significant.
3. RESULTS

The  final  expert  panel  included  a  gynecologist  (n=1),
ergonomist  expert  (n=1),  general  physician  (n=1),
physiotherapist (geriatrics & orthopedics) (n=2), occupational
therapist  (neurology)  (n=1),  psychology  professional  (n=1),
community health professional (n=1), & pelvic rehabilitation
specialist (n=1). Nine experts from various fields of healthcare
completed 3 Delphi rounds for this study (Fig. 1).

Fig. (1). Flow diagram of experts and response rate.
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Table 1. Drafted LPP risk factors questionnaire.

Items Number of Agreements I-CVI*
A. Physical activity: - -

1. Do you exercise on a daily basis (Excluding walking for work and traveling)? 5 0.55
2. Does your everyday activities require mostly standing? 8 0.88
3. Does your everyday activities require mostly sitting? 9 0.99

B. Ergonomics: - -
4. Does your everyday activities require bending/ lifting weights? 9 0.99

5. Do you walk in heels (any type of heels) on a daily basis? 6 0.67
6. Do you sleep on the floor/ hard mattress/ very soft mattress? 6 0.67

C. General health & well-being: - -
7. Do you often suffer from cough/ sneezing/ breathlessness? 9 0.99

8. Do you often suffer from constipation? 9 0.99
9. Have you ever previously experienced lower back/ groin/buttocks pain (not menstrual pain)? 9 0.99

10. Have you experienced uncontrolled dribbling of urine during coughing/ sneezing/ laughing /lifting weights? 9 0.99
11. In the past month, have you frequently felt depressed/hopeless? 6 0.67

12. Do you have any kidney problems, diabetes, high blood pressure, or thyroid issues? 9 0.99
13. Do you have any low bone health issues (Eg. osteoporosis)? 8 0.88

14. Did you ever have any injury or major surgery in the spine/abdomen/leg? 9 0.99
D. Gynaecology and obstetrics: - -

15. Do you have irregular menses/heavy menses/ painful menses? 9 0.99
16. Have you attained menopause? 9 0.99

17. Do you have a feeling of heaviness and something coming out of your vagina? 9 0.99
18. Do you have abnormal vaginal discharge? 9 0.99

19. Have you ever given birth? 6 0.67
Note: *I-CVI: Item content validity index.

3.1. Content Validity-quantitative Analysis (Delphi Round
1)

3.1.1. CVR and I-CVI

In the first round of Delphi, a total of 19 items(questions)
were rated for essentiality and clarity for the 9 experts. Except
for one, all other items on the scale showed acceptable scores
for  essentiality  and clarity.  The experts  found Item 1 as  ‘not
essential’ with CVR =0.55 (less than acceptable CVR critical of
0.78) [29]. Overall, 14 items of the scale showed acceptable I-
CVI (0.8 to 1) [36] for clarity. Four items (items 5-6,11, and
19)  required  revision/modification  following  (I-CVI=0.67)
round  1  (Table  1).

3.1.2. Content Validity of the Overall Questionnaire

The  S-CVI/Ave  (average  proportion)  (sum  of  all  I-
CVI/total number of items) was 0.90. The universal agreement
(S-CVI/UA)(number  of  items  rated  ≥3  for  clarity  by  all
experts/total  number  of  items)  [31]  of  the  questionnaire  was
0.67.

3.2. Content Validity-quantitative Analysis (Delphi Round
2)

3.2.1. CVR and I-CVI

For round 2, item 6 of the questionnaire was split into two
separate  questions  on  the  recommendation  of  the  experts.
Hence, the revised 4 items of the questionnaire (I-CVI =0.67)
were  sent  to  the  experts  for  evaluation  in  the  second  Delphi

round.

3.2.2. Content Validity of the Overall Questionnaire

Following  round  2,  the  S-CVI/Ave  for  the  questionnaire
increased  to  0.89  for  clarity.  The  S-CVI/UA  of  the
questionnaire  increased  to  0.78.

3.3. Content Validity-quantitative Analysis (Delphi Round
3)

3.3.1. CVR and I-CVI

In round 3, two revised items were sent to the experts. All
experts rated these two items as ‘essential’ which reached an I-
CVI of 1. Overall, 19 items showed acceptable I-CVI.

3.3.2. Content validity of the Overall Questionnaire

The  S-CVI/Ave  for  the  final  questionnaire  was  0.99  for
clarity.  The  universal  agreement(S-CVI/UA)  of  the
questionnaire  was  0.89  (Table  2).

3.4. Reliability of the LPP Risk Factors Questionnaire

The  questionnaire  was  administered  to  190  women  to
evaluate  the  reliability  of  the  questionnaire  [37].  The  mean±
standard  deviation  (SD)  age  of  participants  was  36.7±11.45
years. 26.84% of participants were between 18-27 years of age,
27.3%  of  participants  were  between  28-38  years  of  age,
24.21% of  the  participants  were  between 39-49  years  of  age
and 14.21% of participants were ≥50 years old. The body mass
index  (BMI)  of  the  participating  women  was  25.89±3.6
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kilogram/meter2. 67% (n=129) of the participating women had
LPP.  The  pooled  responses  from  the  participants  yielded  a

Cronbach's  alpha  of  0.8  (Table  3).  Hence,  the  inter-item
reliability of the 19-items LPP risk factors questionnaire was
good [34].

Table 2. Final LPP risk factors questionnaire following the Delphi rounds.

Items CVR I-CVI
A. Physical activity: - -

1. Does your everyday activities require mostly standing? 0.99 0.88
2. Does your everyday activities require mostly sitting? 0.99 0.99

3. Does your everyday activities require bending/ lifting weights? 0.99 0.99
B. Ergonomics: - -

4. Do you wear heeled footwear (whether narrow or broad base heels) on regular basis? 0.99 0.99
5. Do you sleep on a hard (firm) mattress/ floor? 0.78 0.99

6. Do you sleep on a very soft (sponge/foam) mattress? 0.99 0.99
C. General health & well-being: - -

7. Do you often suffer from cough/ sneezing/ breathlessness? 0.99 0.99
8. Do you often suffer from constipation? 0.99 0.99

9. Have you ever previously experienced lower back/ groin/buttocks pain (not menstrual pain)? 0.99 0.99
10. Have you experienced uncontrolled dribbling of urine during coughing/ sneezing/ laughing /lifting weights? 0.99 0.99

11. In the past month, have you frequently felt stressed/ upset/ irritated? 0.99 0.99
12. Do you have any kidney problems, diabetes, high blood pressure, or thyroid issues? 0.99 0.99

13. Do you have any low bone health issues (Eg. osteoporosis)? 0.99 0.88
14. Did you ever have any injury/major surgery in the spine/abdomen/leg? 0.99 0.99

D. Gynaecology and obstetrics: - -
15. Do you have irregular menses/heavy menses/ Painful menses? 0.99 0.99

16. Have you attained menopause? 0.99 0.99
17. Do you have a feeling of heaviness and something coming out of your vagina? 0.99 0.99

18. Do you have abnormal vaginal discharge? 0.78 0.99
19. How many times have you gone through childbirth (either natural or cesarean delivery)? (None Once  More than once) 0.99 0.99

S-CVI/Ave* - 0.99
S-CVI/UA** - 0.89

Note: *Average CVI.
** Universal CVI.

Table 3. Reliability of each item of the LPP risk factors questionnaire.

- Scale Mean if
Item Deleted

Scale Variance
if Item Deleted

Corrected Item-
Total

Correlation

Cronbach's
Alpha if Item

Deleted
1. Does your everyday activities require mostly standing? 25.76 15.674 -.028 .809
2. Does your everyday activities require mostly sitting? 25.19 13.607 .547 .780

3. Does your everyday activities require bending/ lifting weights? 25.53 14.452 .281 .797
4. Do you wear heeled footwear (whether narrow or broad base heels) on

regular basis?
25.61 15.002 .145 .805

5. Do you sleep on a hard (firm) mattress/ floor? 25.51 14.272 .328 .794
6. Do you sleep on a very soft (sponge/foam) mattress? 25.52 14.833 .172 .804

7. Do you often suffer from cough/ sneezing/ breathlessness? 25.46 13.932 .414 .789
8. Do you often suffer from constipation? 25.53 14.949 .143 .806

9. Have you ever previously experienced lower back/ groin/buttocks pain
(not menstrual pain)?

25.07 13.038 .886 .763

10. Have you experienced uncontrolled dribbling of urine during coughing/
sneezing/ laughing /lifting weights?

25.46 13.636 .500 .783

11. In the past month, have you frequently felt stressed/ upset / irritated? 25.15 13.019 .771 .766
12. Do you have any kidney problems, diabetes, high blood pressure, or

thyroid issues?
25.18 13.132 .709 .770

13. Do you have any low bone health issues (Eg. osteoporosis)? 25.48 13.690 .489 .784
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- Scale Mean if
Item Deleted

Scale Variance
if Item Deleted

Corrected Item-
Total

Correlation

Cronbach's
Alpha if Item

Deleted
14. Did you ever have any injury/ major surgery in the spine/abdomen/leg? 25.33 13.673 .483 .784

15. Do you have irregular menses/heavy menses/ painful menses? 25.56 15.189 .082 .809
16. Have you attained menopause? 25.63 14.297 .373 .791

17. Do you have a feeling of heaviness and something coming out of your
vagina?

25.86 15.568 .122 .802

18. Do you have abnormal vaginal discharge? 25.69 14.869 .228 .799
19. How many times have you gone through childbirth (either natural or

cesarean delivery)? (Noneπ Once π More than onceπ)
25.28 13.948 .413 .789

The  questionnaire  was  administered  to  the  same
participants again after fourteen days, and test-retest reliability
was  estimated  (two-way  mixed  effects  model)  with  a  95%
confidence interval (ICC=0.99). The test-retest reliability was
evaluated (ICC=0.99).

4. DISCUSSION

This  research  reports  quantity  indices  for  the  content
validity  of  the  LPP  risk  factors  questionnaire,  which  was
developed  with  a  concern  for  identifying  LPP  risk  factors
among  women.  After  three  rounds  of  Delphi,  19  items  were
identified as relevant to be included in the questionnaire. The
study outcome (LPP risk factors questionnaire) can be utilized
as a reference to identify the risks of LPP among women. As
this  questionnaire  was  developed  for  the  general  population,
thus the questionnaire language was kept in lay terms. With the
multidisciplinary  panel  of  experts,  the  Delphi  study  could
achieve consensus on most of the items in this questionnaire.

An  excellent  agreement  was  established  between  the
experts in terms of I-CVI scorings after the final Delphi round.
I-CVI scores obtained in this study were way higher than the
minimum recommended I-CVI score of 0.78 [38]. The content
validity  of  the  overall  questionnaire  was  S-CVI/Avg=0.99,
representing  an  excellent  average  proportion  [38].  The
universal agreement of the questionnaire (S-CVI/U) was also
high as per recommendation [38]. Ambiguity and complexity
of words were the main reasons for item modification in this
study.  As  for  the  reliability  estimation,  the  questionnaire
showed  good  internal  consistency  with  Cronbach’s  alpha  of
0.8.  Noteworthily,  an  interval  of  14  days  between  test  and
retest reliability estimation was chosen so that women would
not remember their previous responses. Moreover, the 14 days
interval  is  insufficient  for  any  change  to  occur  as  that  could
otherwise influence the responses [35].

The  consensus-establishing  approach  used  in  this  study
identified several LPP risk factors that need to be implemented
by  healthcare  professionals.  The  first  domain  of  the
questionnaire  identifies  risk  factors  of  LPP linked  to  routine
physical  activities.  Spending  most  time of  the  day  sitting  (I-
CVI=0.99) or standing (I-CVI=0.88) too, received a high rating
from all experts. Adopting such passive postures in everyday
routine has been found to decrease lumbopelvic stability [39].
The  second  domain  of  the  questionnaire  was  about  the
ergonomic  risk  factors  of  LPP.  A  common  women-specific
ergonomic  risk  identified  in  the  literature  was  high-heeled
footwear [10].  Despite awareness about the adverse effect of
wrong  footwear  on  spine  posture,  it  has  been  observed  that

women choose to wear such footwear because of their liking
for  fashion  trends  [11].  In  this  study,  wearing  high-heeled
footwear  achieved  a  rating  of  0.99  by  all  experts.  Since  the
intensity  of  pain is  mild  in  the  general  population,  there  is  a
tendency  to  ignore  or  cope  with  LPP  through  self-help
strategies [11, 40]. The cost of this ignorance is the recurring,
chronic,  and  sometimes  worse  symptoms  of  LPP.  Evidence
suggests that pain left untreated has poor outcomes in later life
[41].

Owing to its link with several health conditions [4], general
health & well-being risk factors of LPP were included in the
third domain of the questionnaire.  The literature consistently
illustrates  that  every  aspect  of  health,  whether  physical  or
mental, is worsened with the presence of LPP [12, 42]. Even
though  there  is  no  direct  association  between  psychological
stress and musculoskeletal impairments, women with LPP have
reported worsened pain symptoms when under stress [4, 12, 42,
43].  Psychological  stress  also  influences  pain  coping  where
pain  catastrophizing  has  been  observed  more  among  women
[23]. Moreover, the International Association for the Study of
Pain describes pain as a sensory and emotional experience [44].
Lumbar spine pathology is frequently observed among women
with metabolic changes [19]. The experts in our study agreed
(80%  consensus)  with  the  inclusion  of  the  general  health  &
well-being  domain  as  an  LPP  risk  factor.  The  third  domain
focussed on the gynecological & obstetric risk factors of LPP.
LPP  related  to  pregnancy  has  been  widely  described  in  the
literature [15]. We explored gynecological factors beyond the
commonly studied pregnancy-associated LPP,  like menstrual
disturbances,  abnormal  vaginal  discharge,  and  pelvic  organ
prolapse [4].

5. STRENGTHS OF THE STUDY

This is the first questionnaire developed on LPP; thereby
addressing lumbar as well as pelvic pain. Pelvic pain otherwise
is usually examined among pregnant women [45]. Moreover, in
some cases, lumbar and pelvic pain can occur in combination
[6].  Previous  literature  has  majorly  focused  on  pregnancy-
related  LPP,  inadvertently  ignoring  the  women  who  are  not
pregnant  [45,  46].  This  study  is,  however,  distinctive  as  it
targeted women in the general population (non-clinical). The
multidisciplinary panel of experts contributed to the drafting of
a multifaceted risk factors questionnaire for LPP. To develop a
questionnaire  with  a  high  content  validity,  this  study  used  a
combination of literature review and modified Delphi method.
Through  the  Delphi  method,  the  experts  provided  valuable
inputs after every round.

(Table 3) contd.....
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6. LIMITATIONS AND FUTURE RESEARCH

This study focused on estimating content validity, which is
one measure  of  validity.  Hence,  the  limitation was that  even
though  a  high  consensus  was  achieved  among  experts,  the
findings of this Delphi study need to be corroborated by further
validation  measures  in  a  large  sample.  The  LPP  risk  factors
questionnaire  can  be  translated  into  other  languages  and
validated  in  the  respective  language.

CONCLUSION

LPP  has  long-term  biological,  psychological  as  well  as
poor ergonomic causes and consequences which are considered
significant  in  its  management  and prevention  [6].  These  risk
factors were accurately clubbed in the newly developed ‘LPP
risk  factors  questionnaire’  in  the  current  study  and  achieved
excellent  agreement  among  the  experts.  Thus,  this
questionnaire has potential utilization in the healthcare practice
at the clinical as well as community level.

LIST OF ABBREVIATIONS

LPP = Lumbopelvic pain.

CVR = Content validity ratio.

CVI = Content validity index.

S-CVI = Scale content validity index.

U-CVI = Universal content validity index.

ETHICS  APPROVAL  AND  CONSENT  TO
PARTICIPATE

Prior  institutional  ethical  approval  was  obtained  for  this
study  at  Amity  Institute  of  Physiotherapy,  Amity  University
UP (AUUP/IEC/2021-JAN/02).

HUMAN AND ANIMAL RIGHTS

No animals were used in this research. The Delphi study
followed  the  equator  equator  guidelines  for  Conducting  and
Reporting Delphi Studies (CREDES).

CONSENT FOR PUBLICATION

Written  informed  consent  was  obtained  from  all  study
participants.

AVAILABILITY OF DATA AND MATERIALS

The  study  data  will  be  available  upon  request  from  the
corresponding author [J.K.C].

FUNDING

None.

CONFLICT OF INTEREST

The  authors  declare  no  conflict  of  interest,  financial  or
otherwise.

ACKNOWLEDGEMENTS

Declared none.

REFERENCES

Haldeman S, Nordin M, Outerbridge G, et al. Creating a sustainable[1]
model  of  spine care  in  underserved communities:  The World Spine
Care (WSC) charity. Spine J 2015; 15(11): 2303-11.
[http://dx.doi.org/10.1016/j.spinee.2015.06.046] [PMID: 26096472]
Steiner TJ, Stovner LJ, Jensen R, Uluduz D, Katsarava Z. Migraine[2]
remains  second  among  the  world’s  causes  of  disability,  and  first
among  young  women:  Findings  from  GBD2019.  J  Headache  Pain
2020; 21(1): 137.
[http://dx.doi.org/10.1186/s10194-020-01208-0] [PMID: 33267788]
Carregaro RL, Tottoli CR, Rodrigues DS, Bosmans JE, da Silva EN,[3]
van  Tulder  M.  Low  back  pain  should  be  considered  a  health  and
research  priority  in  Brazil:  Lost  productivity  and  healthcare  costs
between 2012 to 2016. PLoS One 2020; 15(4): e0230902.
[http://dx.doi.org/10.1371/journal.pone.0230902] [PMID: 32236113]
Meana M, Cho R, DesMeules M. Chronic Pain: The Extra Burden on[4]
Canadian Women. BMC Womens Health 2004; 4(Suppl 1)(Suppl. 1):
S17.
[http://dx.doi.org/10.1186/1472-6874-4-S1-S17] [PMID: 15345080]
Smith  MD,  Russell  A,  Hodges  PW.  How  common  is  back  pain  in[5]
women  with  gastrointestinal  problems?  Clin  J  Pain  2008;  24(3):
199-203.
[http://dx.doi.org/10.1097/AJP.0b013e31815d3601]  [PMID:
18287824]
Dufour S, Vandyken B, Forget MJ, Vandyken C. Association between[6]
lumbopelvic  pain  and  pelvic  floor  dysfunction  in  women:  A  cross
sectional study. Musculoskelet Sci Pract 2018; 34: 47-53.
[http://dx.doi.org/10.1016/j.msksp.2017.12.001] [PMID: 29268147]
Delitto A, George SZ, Van Dillen L, et al. Low back pain. J Orthop[7]
Sports Phys Ther 2012; 42(4): A1-A57.
[http://dx.doi.org/10.2519/jospt.2012.42.4.A1] [PMID: 22466247]
Yassi A, Lockhart K. Work-relatedness of low back pain in nursing[8]
personnel:  A  systematic  review.  Int  J  Occup  Environ  Health  2013;
19(3): 223-44.
[http://dx.doi.org/10.1179/2049396713Y.0000000027]  [PMID:
23885775]
Saya GK, Ahdhi GS, Subramanian R, Yamuna TV. Prevalence of low[9]
back  pain  and  its  relation  to  quality  of  life  and  disability  among
women in rural area of Puducherry, India. Indian Journal of Pain 2016;
30(2): 111.
[http://dx.doi.org/10.4103/0970-5333.186467]
Lee CM, Jeong EH, Freivalds A. Biomechanical  effects  of  wearing[10]
high-heeled shoes. Int J Ind Ergon 2001; 28(6): 321-6.
[http://dx.doi.org/10.1016/S0169-8141(01)00038-5]
Sushil P, Chawla JK, Kumar P, Duggal T. Exploring Indian women’s[11]
perception  and  care  seeking  behavior  towards  lumbopelvic  pain:  A
qualitative study. J Hum Behav Soc Environ 2022; •••: 1-13.
[http://dx.doi.org/10.1080/10911359.2022.2082621]
O’Sullivan PB, Beales DJ. Diagnosis and classification of pelvic girdle[12]
pain  disorders—Part  1:  A  mechanism  based  approach  within  a
biopsychosocial  framework.  Man  Ther  2007;  12(2):  86-97.
[http://dx.doi.org/10.1016/j.math.2007.02.001] [PMID: 17449432]
Vleeming A, Schuenke M. Form and Force Closure of the Sacroiliac[13]
Joints. PM R 2019; 11(S1)(Suppl. 1): S24-31.
[http://dx.doi.org/10.1002/pmrj.12205] [PMID: 31218826]
Smith  MD, Russell  A,  Hodges  PW. Is  there  a  relationship  between[14]
parity,  pregnancy,  back  pain  and  incontinence?  Int  Urogynecol  J
Pelvic Floor Dysfunct 2008; 19(2): 205-11.
[http://dx.doi.org/10.1007/s00192-007-0421-x] [PMID: 17665083]
Bergström  C,  Persson  M,  Nergård  KA,  Mogren  I.  Prevalence  and[15]
predictors of persistent pelvic girdle pain 12 years postpartum. BMC
Musculoskelet Disord 2017; 18(1): 399.
[http://dx.doi.org/10.1186/s12891-017-1760-5] [PMID: 28915804]
Smith  MD,  Coppieters  MW,  Hodges  PW.  Postural  response  of  the[16]
pelvic  floor  and  abdominal  muscles  in  women  with  and  without
incontinence. Neurourol Urodyn 2007; 26(3): 377-85.
[http://dx.doi.org/10.1002/nau.20336] [PMID: 17279560]
Christmann A, Van Aelst S. Robust estimation of Cronbach’s alpha. J[17]
Multivariate Anal 2006; 97(7): 1660-74.
[http://dx.doi.org/10.1016/j.jmva.2005.05.012]
Ferrari S, Bianchi ML, Eisman JA, et al. Osteoporosis in young adults:[18]
Pathophysiology, diagnosis,  and management. Osteoporos Int 2012;
23(12): 2735-48.
[http://dx.doi.org/10.1007/s00198-012-2030-x] [PMID: 22684497]
Duruöz MT, Turan Y, Gürgan A, Deveci H. Evaluation of metabolic[19]
syndrome in patients with chronic low back pain. Rheumatol Int 2012;

http://dx.doi.org/10.1016/j.spinee.2015.06.046
http://www.ncbi.nlm.nih.gov/pubmed/26096472
http://dx.doi.org/10.1186/s10194-020-01208-0
http://www.ncbi.nlm.nih.gov/pubmed/33267788
http://dx.doi.org/10.1371/journal.pone.0230902
http://www.ncbi.nlm.nih.gov/pubmed/32236113
http://dx.doi.org/10.1186/1472-6874-4-S1-S17
http://www.ncbi.nlm.nih.gov/pubmed/15345080
http://dx.doi.org/10.1097/AJP.0b013e31815d3601
http://www.ncbi.nlm.nih.gov/pubmed/18287824
http://dx.doi.org/10.1016/j.msksp.2017.12.001
http://www.ncbi.nlm.nih.gov/pubmed/29268147
http://dx.doi.org/10.2519/jospt.2012.42.4.A1
http://www.ncbi.nlm.nih.gov/pubmed/22466247
http://dx.doi.org/10.1179/2049396713Y.0000000027
http://www.ncbi.nlm.nih.gov/pubmed/23885775
http://dx.doi.org/10.4103/0970-5333.186467
http://dx.doi.org/10.1016/S0169-8141(01)00038-5
http://dx.doi.org/10.1080/10911359.2022.2082621
http://dx.doi.org/10.1016/j.math.2007.02.001
http://www.ncbi.nlm.nih.gov/pubmed/17449432
http://dx.doi.org/10.1002/pmrj.12205
http://www.ncbi.nlm.nih.gov/pubmed/31218826
http://dx.doi.org/10.1007/s00192-007-0421-x
http://www.ncbi.nlm.nih.gov/pubmed/17665083
http://dx.doi.org/10.1186/s12891-017-1760-5
http://www.ncbi.nlm.nih.gov/pubmed/28915804
http://dx.doi.org/10.1002/nau.20336
http://www.ncbi.nlm.nih.gov/pubmed/17279560
http://dx.doi.org/10.1016/j.jmva.2005.05.012
http://dx.doi.org/10.1007/s00198-012-2030-x
http://www.ncbi.nlm.nih.gov/pubmed/22684497


8   The Open Public Health Journal, 2023, Volume 16 Sushil et al.

32(3): 663-7.
[http://dx.doi.org/10.1007/s00296-010-1693-x] [PMID: 21132549]
Schneider S, Randoll D, Buchner M. Why do women have back pain[20]
more  than  men?  A  representative  prevalence  study  in  the  federal
republic of Germany. Clin J Pain 2006; 22(8): 738-47.
[http://dx.doi.org/10.1097/01.ajp.0000210920.03289.93]  [PMID:
16988571]
Till SR, As-Sanie S, Schrepf A. Psychology of Chronic Pelvic Pain:[21]
Prevalence,  Neurobiological  Vulnerabilities,  and  Treatment.  Clin
Obstet  Gynecol  2019;  62(1):  22-36.
[http://dx.doi.org/10.1097/GRF.0000000000000412]  [PMID:
30383545]
van Hecke O, Torrance N, Smith BH. Chronic pain epidemiology –[22]
where do lifestyle factors fit in? Br J Pain 2013; 7(4): 209-17.
[http://dx.doi.org/10.1177/2049463713493264] [PMID: 26516524]
LeResche  L.  Defining  gender  disparities  in  pain  management.  Clin[23]
Orthop Relat Res 2011; 469(7): 1871-7.
[http://dx.doi.org/10.1007/s11999-010-1759-9] [PMID: 21210309]
Jünger S, Payne SA, Brine J, Radbruch L, Brearley SG. Guidance on[24]
Conducting  and  REporting  DElphi  Studies  (CREDES)  in  palliative
care: Recommendations based on a methodological systematic review.
Palliat Med 2017; 31(8): 684-706.
[http://dx.doi.org/10.1177/0269216317690685] [PMID: 28190381]
de Meyrick J. The Delphi method and health research. Health Educ[25]
2003; 103(1): 7-16.
[http://dx.doi.org/10.1108/09654280310459112]
Grant  JS,  Davis  LL.  Selection  and  use  of  content  experts  for[26]
instrument development. Res Nurs Health 1997; 20(3): 269-74.
[http://dx.doi.org/10.1002/(SICI)1098-240X(199706)20:3<269::AID-
NUR9>3.0.CO;2-G] [PMID: 9179180]
Davis  LL.  Instrument  review:  Getting  the  most  from  a  panel  of[27]
experts. Appl Nurs Res 1992; 5(4): 194-7.
[http://dx.doi.org/10.1016/S0897-1897(05)80008-4]
Boateng  GO,  Neilands  TB,  Frongillo  EA,  Melgar-Quiñonez  HR,[28]
Young  SL.  Best  practices  for  developing  and  validating  scales  for
health, social, and behavioral research: A Primer. Front Public Health
2018; 6: 149.
[http://dx.doi.org/10.3389/fpubh.2018.00149] [PMID: 29942800]
Lawshe  CH.  A  Quantitative  approach  to  Content  Validity.  Person[29]
Psychol 1975; 28(4): 563-75.
[http://dx.doi.org/10.1111/j.1744-6570.1975.tb01393.x]
Lynn MR. Determination and quantification of content validity. Nurs[30]
Res 1986; 35(6): 382-5.
[http://dx.doi.org/10.1097/00006199-198611000-00017]
Almanasreh  E,  Moles  R,  Chen TF.  Evaluation  of  methods  used  for[31]
estimating  content  validity.  Res  Social  Adm  Pharm  2019;  15(2):
214-21.
[http://dx.doi.org/10.1016/j.sapharm.2018.03.066] [PMID: 29606610]
Beatty PC, Willis GB. Research synthesis: The practice of cognitive[32]
interviewing. Public Opin Q 2007; 71(2): 287-311.
[http://dx.doi.org/10.1093/poq/nfm006]
Chawla  JK,  Sushil  P,  Kumar  P.  Translation  and  validation  of  Low[33]
back  pain  knowledge  questionnaire  among  Hindi-speaking  Indian
women. J Pain Palliat Care Pharmacother 2023; 37(2): 123-32.
[http://dx.doi.org/10.1080/15360288.2023.2169432]  [PMID:
36716286]

Taber  KS.  The  use  of  Cronbach’s  Alpha  when  developing  and[34]
reporting  research  instruments  in  science  education.  Res  Sci  Educ
2018; 48(6): 1273-96.
[http://dx.doi.org/10.1007/s11165-016-9602-2]
Sousa VD, Rojjanasrirat W. Translation, adaptation and validation of[35]
instruments or scales for use in cross-cultural health care research: A
clear  and  user-friendly  guideline.  J  Eval  Clin  Pract  2011;  17(2):
268-74.
[http://dx.doi.org/10.1111/j.1365-2753.2010.01434.x]  [PMID:
20874835]
Tsang S, Royse C, Terkawi A. Guidelines for developing, translating,[36]
and  validating  a  questionnaire  in  perioperative  and  pain  medicine.
Saudi J Anaesth 2017; 11(5)(Suppl. 1): 80.
[http://dx.doi.org/10.4103/sja.SJA_203_17] [PMID: 28616007]
Romano M, Cacciatore A, Giordano R, La Rosa B. Postpartum period:[37]
Three distinct but continuous phases. J Prenat Med 2010; 4(2): 22-5.
[PMID: 22439056]
Polit DF, Beck CT. The content validity index: Are you sure you know[38]
what’s  being  reported?  critique  and  recommendations.  Res  Nurs
Health 2006; 29(5): 489-97.
[http://dx.doi.org/10.1002/nur.20147] [PMID: 16977646]
O’Sullivan PB, Grahamslaw KM, Kendell M, Lapenskie SC, Möller[39]
NE, Richards KV. The effect of different standing and sitting postures
on trunk muscle activity in a pain-free population. Spine 2002; 27(11):
1238-44.
[http://dx.doi.org/10.1097/00007632-200206010-00019]  [PMID:
12045525]
Balagué  F,  Mannion  AF,  Pellisé  F,  Cedraschi  C.  Non-specific  low[40]
back pain. Lancet 2012; 379(9814): 482-91.
[http://dx.doi.org/10.1016/S0140-6736(11)60610-7]  [PMID:
21982256]
Sun N.  Opioid therapy in  infants,  children,  and adolescents.  Cham:[41]
Springer International Publishing 2020.
[http://dx.doi.org/10.1007/978-3-030-36287-4]
Meana  M.  The  meeting  of  pain  and  depression:  Comorbidity  in[42]
women. Can J Psychiatry 1998; 43(9): 893-9.
[http://dx.doi.org/10.1177/070674379804300902] [PMID: 9825159]
Tavafian SS, Gregory D, Montazeri A. The experience of low back[43]
pain in Iranian women: A focus group study. Health Care Women Int
2008; 29(4): 339-48.
[http://dx.doi.org/10.1080/07399330701876356] [PMID: 18389431]
Merskey  H.  Classification  of  chronic  pain.  Descriptions  of  chronic[44]
pain  syndromes  and  definitions  of  pain  terms.  Prepared  by  the
International  Association  for  the  Study  of  Pain,  Subcommittee  on
Taxonomy. Pain Suppl 1986; 3: S1-S226.
[PMID: 3461421]
Stuge B, Garratt A, Krogstad Jenssen H, Grotle M. The pelvic girdle[45]
questionnaire: A condition-specific instrument for assessing activity
limitations and symptoms in people with pelvic girdle pain. Phys Ther
2011; 91(7): 1096-108.
[http://dx.doi.org/10.2522/ptj.20100357] [PMID: 21596959]
Al-Abbadey M, Liossi C, Graham CA. The Impact of Female Chronic[46]
Pelvic Pain Questionnaire (IF-CPPQ). Clin J Pain 2019; 35(7): 602-10.
[http://dx.doi.org/10.1097/AJP.0000000000000703]  [PMID:
30864956]

© 2023 The Author(s). Published by Bentham Science Publisher.

This is an open access article distributed under the terms of the Creative Commons Attribution 4.0 International Public License (CC-BY 4.0), a copy of which is
available at: https://creativecommons.org/licenses/by/4.0/legalcode. This license permits unrestricted use, distribution, and reproduction in any medium, provided the
original author and source are credited.

http://dx.doi.org/10.1007/s00296-010-1693-x
http://www.ncbi.nlm.nih.gov/pubmed/21132549
http://dx.doi.org/10.1097/01.ajp.0000210920.03289.93
http://www.ncbi.nlm.nih.gov/pubmed/16988571
http://dx.doi.org/10.1097/GRF.0000000000000412
http://www.ncbi.nlm.nih.gov/pubmed/30383545
http://dx.doi.org/10.1177/2049463713493264
http://www.ncbi.nlm.nih.gov/pubmed/26516524
http://dx.doi.org/10.1007/s11999-010-1759-9
http://www.ncbi.nlm.nih.gov/pubmed/21210309
http://dx.doi.org/10.1177/0269216317690685
http://www.ncbi.nlm.nih.gov/pubmed/28190381
http://dx.doi.org/10.1108/09654280310459112
http://dx.doi.org/10.1002/(SICI)1098-240X(199706)20:3<269::AID-NUR9>3.0.CO;2-G
http://dx.doi.org/10.1002/(SICI)1098-240X(199706)20:3<269::AID-NUR9>3.0.CO;2-G
http://www.ncbi.nlm.nih.gov/pubmed/9179180
http://dx.doi.org/10.1016/S0897-1897(05)80008-4
http://dx.doi.org/10.3389/fpubh.2018.00149
http://www.ncbi.nlm.nih.gov/pubmed/29942800
http://dx.doi.org/10.1111/j.1744-6570.1975.tb01393.x
http://dx.doi.org/10.1097/00006199-198611000-00017
http://dx.doi.org/10.1016/j.sapharm.2018.03.066
http://www.ncbi.nlm.nih.gov/pubmed/29606610
http://dx.doi.org/10.1093/poq/nfm006
http://dx.doi.org/10.1080/15360288.2023.2169432
http://www.ncbi.nlm.nih.gov/pubmed/36716286
http://dx.doi.org/10.1007/s11165-016-9602-2
http://dx.doi.org/10.1111/j.1365-2753.2010.01434.x
http://www.ncbi.nlm.nih.gov/pubmed/20874835
http://dx.doi.org/10.4103/sja.SJA_203_17
http://www.ncbi.nlm.nih.gov/pubmed/28616007
http://www.ncbi.nlm.nih.gov/pubmed/22439056
http://dx.doi.org/10.1002/nur.20147
http://www.ncbi.nlm.nih.gov/pubmed/16977646
http://dx.doi.org/10.1097/00007632-200206010-00019
http://www.ncbi.nlm.nih.gov/pubmed/12045525
http://dx.doi.org/10.1016/S0140-6736(11)60610-7
http://www.ncbi.nlm.nih.gov/pubmed/21982256
http://dx.doi.org/10.1007/978-3-030-36287-4
http://dx.doi.org/10.1177/070674379804300902
http://www.ncbi.nlm.nih.gov/pubmed/9825159
http://dx.doi.org/10.1080/07399330701876356
http://www.ncbi.nlm.nih.gov/pubmed/18389431
http://www.ncbi.nlm.nih.gov/pubmed/3461421
http://dx.doi.org/10.2522/ptj.20100357
http://www.ncbi.nlm.nih.gov/pubmed/21596959
http://dx.doi.org/10.1097/AJP.0000000000000703
http://www.ncbi.nlm.nih.gov/pubmed/30864956
https://creativecommons.org/licenses/by/4.0/legalcode
https://creativecommons.org/licenses/by/4.0/

	Content Validation of Lumbopelvic Pain Risk Factors Questionnaire among Women: A Modified Delphi Consensus Study 
	[Background:]
	Background:
	Objective:
	Methods:
	Results:
	Conclusion:

	1. INTRODUCTION
	2. METHODS
	2.1. Study Design
	2.2. Procedure
	2.2.1. Stage 1: Identifying LPP Risk Factors
	2.2.2. Stage 2: Expert Opinion
	2.2.3. Stage 4: Estimation of Content Validity

	2.3. Pre-testing
	2.4. Estimation of Reliability

	3. RESULTS
	3.1. Content Validity-quantitative Analysis (Delphi Round 1)
	3.1.1. CVR and I-CVI
	3.1.2. Content Validity of the Overall Questionnaire

	3.2. Content Validity-quantitative Analysis (Delphi Round 2)
	3.2.1. CVR and I-CVI
	3.2.2. Content Validity of the Overall Questionnaire

	3.3. Content Validity-quantitative Analysis (Delphi Round 3)
	3.3.1. CVR and I-CVI
	3.3.2. Content validity of the Overall Questionnaire

	3.4. Reliability of the LPP Risk Factors Questionnaire

	4. DISCUSSION
	5. STRENGTHS OF THE STUDY
	6. LIMITATIONS AND FUTURE RESEARCH
	CONCLUSION
	LIST OF ABBREVIATIONS
	ETHICS APPROVAL AND CONSENT TO PARTICIPATE
	HUMAN AND ANIMAL RIGHTS
	CONSENT FOR PUBLICATION
	AVAILABILITY OF DATA AND MATERIALS
	FUNDING
	CONFLICT OF INTEREST
	ACKNOWLEDGEMENTS
	REFERENCES




