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Development and content validation of a self-reported functional
mobility assessment instrument for older adult patients
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Abstract

Obyjective: To develop and validate the content of the Composite Score for Mobility

(COSMO) for assessing self-reported functional mobility in older adults postoperatively

after hip fracture. Methods: A methodological study was carried out involving an expert

panel of 30 healthcare professionals with experience treating older patients hospitalized

after hip fracture surgery and a user panel of 30 older patients hospitalized after hip

fracture surgery. The COSMO was developed asa patient-reported outcome measure

(PROM) instrument. Content validity was evaluated by applying the Delphi technique

to the panel of judges, and a content validity index (CVI) was determined for each Keywords: Validation Study.
instrument item. Resx/ts: The CVT for the 45 questions answered by the expert judges Geriatric Assessment. Hip
on the relevance and scope of the COSMO was 100% on 31 questions, 96.7% on11 Fractures.

questions, 93.3% on one question, and 90% on two questions. Of the 85 questions on

the scope, relevance, and understanding of COSMO answered by the 30 user judges, a

CVI of 100% was attained for 83 questions and 93.3% on two questions. Conclusions: The

COSMO is a relevant, comprehensive, understandable and valid instrument for assessing

self-reported functional mobility in older adult inpatients after hip fracture surgery.
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Composite score for mobility (COSMO)

INTRODUCTION

Hip fractures pose a major challenge for public
health wotldwide'? given their negative impact on
mobility, psychosocial factors and quality of life
(QoL) in older adults®. This type of fracture can
compromise patient gait and lead to potentially fatal
complications, such as pneumonia, thromboembolic
disease or rhabdomyolysis, particularly in patients
who expetience long petiods of imobility*.

Validated accurate tools that help define
the physical rehabilitation process of patients
postoperatively after hip fracture are essential’.
However, assessing the physical status of patients
postoperatively does not suffice’, since pre-surgical
physical-functional independence has a major
influence on functional outcome and the post-
operative recovery process’. Moreover, instruments
based on patient performance and on health
professional judgments fail to capture the subjective
experience of these patients. By contrast, Patient-
Reported Outcome Measures (PROMs) can detect
subjective perceptions of these individuals’ and allow
shared decision-making that enables patients to be
more actively involved in the rehabilitation process®.

One way of determining the validity of an
instrument is by content validation, which ensures
the research tool captures the phenomenon of interest
accurately and comprehensively, while guaranteeing
the reliability and validity of results obtained from
questionnaires. Content validation also ensures the
instrument is both understandable and suitable for
the target audience. The content validation stage is
fundamental to guarantee that the instrument in
question is able to provide accurate predictions in
studies of prognostic validity’.

Additionally, instruments measuring physical-
functional characteristics during the time period
between fracture and surgery can be used to
produce a score reflecting self-reported mobility.
This type of tool can also improve communication
among professionals involved in physical-functional
recovery, with self-reported disabilities having a
bearing on shared decision-making.

At the time of writing, no instruments of this
kind assessing both pre and post-operative functional
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mobility based on self-reports of older patients
undergoing surgery for hip fractures were available.
Developing and investigating the content validity
of a self-report functional assessment tool for older
adults hospitalized after hip surgery can be valuable
for clinical practice. Therefore, the objective of the
present study was to develop and validate the content
of the Composite Score for Mobility (COSMO) tool
for assessing self-reported functional mobility in

older adults after surgery for hip fracture.

METHODS

This methodological quali-quantitative study was
conducted at the orthopedics ward of the Teaching
Hospital of the Universidade Federal do Vale do
Sido Francisco (HU-UNIVASEF), administrated by
the Empresa Brasileira de Servigos Hospitalares
(EBSERH). The study was performed in accordance
with resolutions 466/2012 e 510/2016 of the
National Health Board and with the precepts of
the Declaration of Helsinki, and approved by the
Research Ethics Committee of the Amaury de
Medeiros Integrated Health Center (CISAM-UPE)
(Permit number 4.673.367). All participants signed
the Free and Informed Consent Form previously
approved by the local Research Ethics Committee.

The expert panel included health professionals
with at least 5 years of clinical practice involving
older adult patients hospitalized after surgery for
hip fracture. Respondents who failed to complete
100% of the electronic questionnaire were excluded.

Eligibility criteria for inclusion in the user
panel were older adults aged 260 years, of both
sexes, and hospitalized in the orthopedic clinical
ward of the HU-UNIVASF with a diagnosis of
hip fracture. Exclusion criteria were patients with
>4 years of formal education scoring < 24 points
on the Mini-Mental State Exam (MMSE) or those
with <4 years of formal education scoring 18 points
on the MMSE". Patients with clinically-diagnosed
Alzheimer Disease, senile dementia or dementia
with Lewy bodies, hearing loss or aphasia, were
also excluded. The performance of users regarding
postural balance, gait and muscle strength of lower

limbs was assessed using the Brazilian Short
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Physical Performance Battery (SPPB), adapted
transculturally for older adults".

The COSMO was developed in accordance with
the Consensus-based Standards for selecting health
Measurement Instruments (COSMIN)'>", Firstly, a
review of the relevant literature was carried out to
define which items to consider for developing this
instrument. Two existing instruments for assessing
functional mobility were considered: the de Morton
Mobility Index (DEMMI)", transculturally adapted
for Brazilian Portuguese'”, and the New Mobility
Score for Predicting Mortality after Hip Fracture's,
used for assessing prior functional mobility of patients.

The first part of the COSMO, containing 8 items,
should be answered for the period 1 week prior to
the fracture. To this end, patients were asked to
describe difficulties a week before the fracture for:
1) going from a lying to sitting position; 2) going
from a sitting to lying position; 3) standing from a
sitting position; 4) sitting from a standing position; 5)
walking to the restroom (around 5 meters from start
point); 6) walking around the house or condominium;
7) going out to stroll in their street; and 8) going out
to do the shopping.

The second part of the instrument pertains
to the post-operative stage and contains 5 items.
These items must be assessed daily (preferably at
the same time of day) throughout the hospital stay
after surgery. This functional information yields
a final COSMO score. In this second part of the
questionnaire, patients were probed about their
current difficulties performing the following tasks:

1) going from lying to sitting position; 2) going
from sitting to lying position; 3) standing from
sitting position; 4) sitting from standing position;
and 5) walking to restroom (around 5 meters from
start point). The degree of difficulty self-reported
by the patient should be classified as: none (when
patient can perform the activity independently);
2) moderate (when the patient can perform the
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activity with the assistance of another person, or
the aid of crutches, walker or wheelchait); 3) intense
(when patient can perform the activity with great
difficulty i.e., only with the assistance of 2 or more
people); and 4) very intense (when patient cannot
perform the activity).

Scores for the questions from the first and second
parts of the COSMO range from 3 to 0 in descending
order representing the sequence between “none” and
“very intense”, respectively. Points are summed after
completion of the first two parts of the instrument.

The third part of the COSMO involves calculating
mobility scores. The partial score is first calculated
by adding the “before fracture” and “post-operative”
sections together. Subsequently, the number of days
the patient was hospitalized prior to undergoing
surgery is deducted from the value of the partial
score, yielding an absolute final score. The absolute
final score is then divided by 39 if the patient was
discharged on the 1* post-operative day (POD), by 54
if discharged on the 2" POD, or by 69 if discharged
on the 3 POD. This allows the relative final score
on the COSMO to be calculated.

The maximum score on the first part of the
COSMO is 24 points. The scores on the second
part are calculated as follows: The maximum score
on the 1%, 2" and 3" POD are 15, 30 and 45 points,
respectively. Also, the number of days the patient
was hospitalized from date of admission to day of
surgery must be calculated.

The final score on the COSMO is calculated
according to the following steps: 1° — Points for
functional difficulty before fracture and after
surgery are summed; 2" — Number of days patient
was hospitalized is deducted (from date of hospital

admission to date of surgery); 3™ — Relative score
on COSMO is calculated.

The original version of the instrument in Brazilian
Portuguese is shown in Chart 1.




Composite score for mobility (COSMO)

Chart 1. Original Brazilian version of Composite Score for Mobility (COSMO). Petrolina, Pernambuco state, 2024.

Composite Score for Mobility — COSMO (pre and post-hip fracture)

One week before the fracture, what difficulties did you have performing the following tasks:

None Moderate Intense Very intense

(Could / Can (Could / Can petform | (Could / Can petform | (Could not/
Task perform with help of person, with great difficulty, cannot perform

independently) crutch, walker or i.e., with aid of 2 or at all)

wheelchair) more people)

Go .ffom lying to sitting 3 ) 1 0
position
Go .fFom sitting to lying 3 ) 1 0
position
Stand from sitting position |3 1
Sit from standing position 3 1
Walk to restroom (around 5 3 ) 1 0
meters)
Walk argugd house or 3 ) 1 0
condominium
Go out for walk in own street | 3 2 1
Go out shopping 3 2 1

Total score before hospitalization (0-24)
At the moment, what difficulties do you have performing the following tasks:
Go from lying 1st POD 3 2 1 0
to sitting 2nd POD |3 2 1 0
POS 0 3td POD |3 2 1 0
Go from 1st POD 3 2 1 0
sitting to lying  |2nd POD |3 2 1 0
position 3td POD |3 2 1 0

1st POD 3 2 1 0
sandfrom 15 pop |3 2 1 0
sitting position
3td POD |3 2 1 0

Sit from 1st POD 3 2 1 0
standing 2nd POD |3 2 1 0
position 3td POD |3 2 1 0
Walk to 1st POD 3 2 1 0
eSO 20d POD |3 2 1 0
(around 5
meters) 3rd POD |3 2 1 0

Total score after surgery (0-45)

Partial composite scote for mobility (0-69)

Number of days patient was hospitalized before surgery (deduct from partial score for mobility)

Final composite score for mobility

(3rd POD)

Relative composite score for mobility: Final score divided by 39 (1st POD) or 54 (2nd POD) or 69

POD: Post-operative day
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Two panels of judges were used in the study to
contend validity of COSMO: one comprising experts
and the other with users (patients). Interviews were
based on a questionnaire containing questions for
each domain of the COSMO.

The expert panel was made up of physiotherapists,
nurses, orthopedic doctors and occupational
therapists chosen based on the importance and
diversity of perception of these professions regarding
what is relevant or otherwise during the process of
self-reported evaluation of this type of patient. These
professionals were recruited in a non-probabilistic
manner via letter of invitation, followed by the Free
and Informed Consent Form, sent via e-mail, instant
messaging apps and social networks, between June
and September 2021.

The content validity of the COSMO was tested
using the Delphi technique, based on data obtained
from a panel of 30 expert judges'. The Delphi
method is a powerful quali-quantitative investigation
technique that enables the opinion of geographically
distal experts to be pooled*.

After signing the consent form, all of the 30
experts answered a structured questionnaire via
Google Forms containing 45 questions on the scope
and relevance of the COSMO items. The response
options for the questions were: 1) Fully agree; 2)
Agree; 3) Neither agree, nor disagree; 4) Disagree;
and 5) Totally disagree.

The user panel was made up of patients recruited
between September and December 2021 after
hospital admission for hip fracture surgery. The
patients were asked to perform the specific activities
contained in the COSMO. The patients then reported
the degree of difficulty performing each task.

After application of the COSMO, users
completed a questionnaire based on a paper and
pencil interview containing 85 questions on the
relevance, comprehensibility and score of the items
in the preliminary version of the COSMO. This
questionnaire consisted of response options on
a Likert-type scale, similar to that used with the
panel of experts. The questionnaire was applied
by the same physiotherapist (E.A.L) with over 8
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years of experience in assessments and therapeutic
interventions involving older adult patients
hospitalized in an orthopedic clinic for post-operative
rehabilitation of hip fractures.

The items from the qualitative analysis were
read out aloud by the researcher. Users were then
asked to explain what they understood by each item
in their own words. If the level of understanding
of the COSMO was unsatisfactory, the item was
explained and flagged for reworking to improve its
comprehension.

For statistical analysis, continuous variables were
expressed as mean and standard deviation, whereas
categorical variables were expressed as summary
measures of absolute and relative frequency. Content
validity was rated using the Delphi technique applied
qualitatively to the panels of judges. The content
validity index (CVI)"” was subsequently used to
quantitatively analyze agreement between the judges.
A level of agreement between judges of 85% was
adopted as the criterion for good content validity
of the instrument devised'.

The CVIwas calculated using the mean number
of valid responses® obtained by panels of experts
and users, as shown in Equation 1.

Number of “1” or “2” responses
CVI=

(Equation 1)
Total responses

DATA AVAILABILITY

The anonymized dataset underpinning the results
of the present study are available on Figshare using
the digital object identifier (DOI): https://doi.
org/10.6084/m9.figshare.25726710.v2.

RESULTS

Experts were predominantly female, aged 30-39
years, physiotherapists practicing in Pernambuco
state, had graduated as professionals 11 years ago or
earlier, had over 8 years of experience treating older
adult inpatients with hip fractures in hospital wards,
and held specialist qualifications (a0 sensu) (Table 1).
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Table 1. Sociodemographic and professional characteristics of participants on expert panel (N=30). Petrolina,

Pernambuco state, 2021.

Variables n (%)
Sex

Female 21 (70.0)
Male 9 (30.0)
Age group (years)

30-39 21 (70.0)
40-49 8 (26.7)
50-59 13.3)
Profession

Physiotherapist 13 (43.3)
Nurse 9 (30.0)
Occupational therapist 4 (13.3)
Orthopedic doctor 4 (13.3)
Qualifications

Specialization (lato sensn) 20 (66.06)
Masters 4 (13.3)
Reading for Masters 4 (13.3)
Reading for Doctorate 13.3)
Post-Doctorate 1(3.3)
Place of professional practice

Hospital 23 (76.6)
Higher education institute (teacher) 2(6.7)
Hospital and higher education institute (teacher) 5 (16.7)
State of professional practice

Pernambuco 18 (60.0)
Alagoas 11 (36.7)
Maranhio 13.3)
Time since graduating and experience (years) mean (standard deviation)
Graduation 11.2 4.3)
Experience treating older adult inpatients with hip fracture in hospital wards (years) 8.1 (3.2)

The data in Table 2 shows that over half of the user
panel participants (patients) were female and most
aged 60-69 years. Almost half of the participants of
this panel had no formal education, while the other
half reported having incomplete primary education.

The results in Table 3 show that the majority of
the sample were able to walk independently and had
good cognitive performance, as measured by the
MMSE. Femoral neck fractures and falls from height
predominated among these participants. Final score on
the COSMO obtained by patients was just over 50%.
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Respondents who failed to complete 100% of the
pen and paper questionnaire were excluded from
the user panel.

As shown in Table 4, for the total 45 questions
answered in the first round of analysis by the 30
expert judges on the relevance and scope of the
COSMO, a CVI of 100% agreement was attained
for most questions and CVI of around 90% for
two questions. This percentage CVI was the lowest
obtained by the analysis for the expert panel. Thus, no
changes to the questions from the questionnaire were
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necessary, since the minimum level of quantitative
and qualitative agreement (80%) was reached in the
first round of analysis.

Also, as shown in Table 4, of the total of 85
questions on scope, relevance and comprehension of
the COSMO answered by the 30 judges on the user
panel, a CVI of 100% was obtained on more than
80 questions and CVI of over 90% on 2 questions.
None of the CVIs among participants in the user
panel were below 93.3%. This lower agreement

(93.3%) occurred for questions 27 (“Considering
the timepoint one week before the fracture, there
is no end of key concepts”) and 45 (“Considering
the post-surgical timepoint, there is no end of key

concepts”).

The CVIs calculated for each item of the
instrument, applied to the expert and user panels,
can be found in the tables of Supplementary Material
1 and 2, respectively, available from https://doi.

org/10.6084/m9.figshare.25726710.v2.

Table 2. Sociodemographic characteristics of participants on user panel. (N=30). Petrolina, Pernambuco state, 2021.

Variables n (%) ot mean (standard deviation)
Sex

Female 17 (56.7)
Male 13 (43.3)
Age group (years) n (%)
60-69 17 (56.7)
70-79 6 (20.0)
80-89 7 (23.3)
290 0 (0.0
Marital status

Married 19 (63.3)
Widowed 4 (13.3)
Single 4 (13.3)
Divotced/separated 2(6.7)
Education

Illiterate 14 (46.7)
Incomplete primary 14 (46.7)
Complete primary 2 (6.6)

Table 3. Clinical and functional characteristics of participants on user panel. (N=30). Petrolina, Pernambuco

state, 2021.

Variables

n (%) or mean (standard deviation)

Cognitive function

Mini-mental state exam

Overall physical functioning before fracture
Able to walk independently

Able to walk only with help of devices ot people
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mean (standard deviation)
24.3 (3.9)

n (%)

24 (80.0)

6 (20.0)

to be continued
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Continuation of Table 3

Variables n (%) or mean (standard deviation)
Functional performance on COSMO mean (standard deviation)
Score before fracture (0-24) 23.0 (2.0)

Score after surgery (0-45) 18.2 (9.4)

Partial score (0-69) 40.6 (9.1)

Length of hospital stay (days) 10.7 (6.5)

Final COSMO score 29.8 (11.8)
Relative COSMO score (0-100%) 55.2 (22.0)
Functional performance on SPPB median (Q1 — Q3)
Balance 0(0.0-1.8)

Chair sit-to-stand 0 (0.0 - 0.0)

Gait 0 (0.0-0.0)

Total SPPB 0 (0.0-2.0)

Site of hip fracture n (%)

Femoral neck 17 (56.6)
Intertrochanteric 12 (40.0)
Subtrochanteric 01 (3.3

Type of fall n (%)

From height 27 (90.0)

From stairs or steps 02 (6.6)

Others 02 (3.3)

COSMO: Composite Score for Mobility; SPPB: Short Physical Performance Battery; Q1 and Q3: Quattiles 1 and 3.

Table 4. Content validity index based on judgment of panel of experts (N=30) and users (N=30). Petrolina,
Pernambuco state, 2021.

Variables n (%)
Total questions on relevance and scope of COSMO

(expert panel; n=30) 45 (100.0)
Percentage CVI obtained from experts

100.0% 31 (68.9)
96.7% 11 (24.4)
93.3% 12.2)
90.0% 2 4.4
<89.0% 0(0.0)
Total questions on scope, relevance and comprehension of COSMO 85 (100.0)

(user panel; n=30)

Percentage CVI obtained from users

100.0% 83 (97.6)
93.3% 2 2.4)
<93.3% 0 (0.0)

COSMO: Composite Score for Mobility; CVI: Content validity index.
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DISCUSSION

The objective of the present study was to develop
and validate the content of the Composite Score
for Mobility (COSMO) for assessing self-reported
functional mobility in older adult inpatients after
surgery for hip fracture. The main results of the study
reveal that the content of the COSMO exhibited
over 96% scope and relevance on more than 90%
(42/45) of the items, as rated by the expert panel.
Analysis of the user (patient) perceptions showed
that the scope, relevance and comprehension of the
instrument yielded 100% content validity for 97%
(83/85) of the items. Given that none of the questions
had an CVI below the 85% agreement threshold
established in this study'?, no changes were made
to the final version of the instrument.

Different measures of outcomes assessed and
reported by physicians (Clinician Reported Outcome
Measures, CROMs) (or other health professionals) and
outcomes reported by patients about their perceptions
(Patient Reported Outcome Measures, PROMs)
are routinely employed to monitor the effects of
treatment and post-operative performance results.
However, it is important to note that only a moderate
association exists between results of PROMs and
CROMs, demonstrating that these two types of
measure provide different clinical information on
the functional status of patients®. While the PROM
provides information on the experience related to task
execution, CROM type instruments yield information
about ability for task completion®.

Of a total 11 instruments identified in a systematic
review for assessing mobility of hospitalized older
adults, none were of the PROM type or evaluated
functional status before hip fracture?*. Such
instruments capture the subjective perception of
these individuals” and enable shared decision-making
that helps patients play a more active role in the
rehabilitation process®. This kind of instrument can
be used to improve perioperative care, by accounting
for pre-operative functional impairments, as well as
post-operative follow-up”. Against this backdrop,
the present study results confirming the content
validity of the COSMO reveal this to be a promising
approach for self-reported functional assessment of
this clinical goal. The fact that patients do not need
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to perform any physical-functional test at the post-
fracture and post-surgical stages renders COSMO
a safe instrument for obtaining data on physical-
functional mobility in the hospital setting.

Also, it is noteworthy that surgery wait times
after hip fracture can impact 30 and 90-day survival

rates?

. Older patients appear to be at greater risk of
death due to surgical delays than younger patients.
Hence, two patients with the same pre-fracture
functioning may have very different prognoses at
hospital discharge, depending on the length of time
awaiting surgery and length of post-operative hospital
stay®. Therefore, the COSMO was devised to provide
a cumulative composite tool for assessing functional
status before surgery and during hospital stays pre
and postoperatively. PROM-type instruments can be
used to improve pre-operative care by providing an
assessment of pre-operative functional impairments
and post-operative follow-up of patients®. Taken
together, these attributes render the COSMO a
promising self-report functional assessment for use
in routine clinical practice of hospitals.

Another strength of the study was the diversity
of the professionals on the expert panel. The
physiotherapists, for example, were directly involved
with patients from pre-operative rehabilitation
through to discharge”’. The nurses play an important
role in changing decubitus, mobility for washing, and
changing clothes or diapers®™. Orthopedic doctors
are responsible for surgical treatment and therefore
engage in shared decision-making on subsequent
therapeutic approaches to improve the physical
mobility of these patients®. Occupational therapists
are responsible, among other duties, for assessing the
functional independence of these patients™.

The lowest level of agreement among the experts
was 90% (for question 45). The first expert (nurse) in
disagreement cited that the concepts described in this
instrument did not rule out the possibilities of other
key concepts, while the second expert (occupational
therapist) was unable to expand on their reasoning
for disagreement with this specific question. Among
the 30 user judges, the lowest level of agreement
was 93.3%, obtained for question numbers 27 and
45, reported by 2 users. One of the users cited that
questions on post-stroke complications should have
been included, while the other stated there should
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have been a question asking whether the patient
had Parkinson’s disease. These suggestions were not
incorporated into the final version of the COSMO
because the aim of the study was to determine
difficulties experienced by patients for performing
functional mobility activities after surgery for
hip fracture, irrespective of pre-existing health
conditions. Thus, given the high level of agreement
found in the study, no further adaptations to the
final COSMO version were necessary.

To the best of our knowledge, the methodological
procedures of this study allowed the development
and content validation of the first Brazilian PROM-
type instrument for functional assessment based on
self-reporting of older adult inpatients after surgery
for hip fracture in a hospital setting. The content
validation process entailed critical examination of the
basic structure of the instrument by patients as well as
experts, based on a review of the procedures used for
developing the questionnaire and of the applicability
to the phenomenon of research interest™.

However, assessment of the reliability of the
COSMO was not possible due to the dynamic
of the hospital where patients were assessed.
Typically, patients are discharged by the 2° POD,
largely to reduce the risk of nosocomial infections
in the hospital environment. According to
COSMIN guidelines'**, the time interval between
measurements should be sufficiently long to prevent
memory bias regarding previous scores as they relate
to intra-examiner reliability, yet sufficiently short so
as to ensure patients do not present changes in the
construct being measured”. Consequently, the test of
repeatability of data obtained by the COSMO was not
possible because of the hospital discharge dynamic
recommended for this type of patient. The second
limitation of this study and, hence, of the COSMO
tool, is that all PROM-type instruments require
unimpaired cognitive functioning of participants'.
Therefore, application of COSMO should be limited
to cognitively-healthy older adults.

This study was limited to verifying the content
validity of the COSMO. Content validity assures the
instrument is understandable and suitable for the
target audience’. Thus, it is important to reiterate that
content validation is a key step, for example, in studies
of prognostic validity’. While content validation is
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fundamental, other measures for assessing the validity
and reliability of the COSMO are now warranted.

CONCLUSION

The COSMO proved a relevant, comprehensive,
understandable instrument with valid content for
assessing functional mobility self-reported by
older adult inpatients during the hospital stay after
surgery for hip fracture. The functional mobility
results obtained by COSMO can help inform
decision-making by health professionals during
hospital discharge of older adults after surgery for
hip fracture, and also aid physical rehabilitation
professionals in the hospital setting. A special feature
of the COSMO is that it can be used to evaluate, in
a composite cumulative manner, functional status
before fracture and surgery, as well as physical-
functional performance after surgery, taking account
of the length of hospital stay pre and postoperatively.
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