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Abstract
Background Understanding which patient-reported outcome measures are being collected and utilized in clinical 
practice and research for patients with neck pain will help to inform recommendations for a core set of measures 
that provide value to patients and clinicians during diagnosis, clinical decision-making, goal setting and evaluation 
of responsiveness to treatment. Therefore, the aim of this study was to conduct a review of systematic reviews using 
a qualitative synthesis on the use of patient-reported outcome measures (PROMs) for patients presenting with neck 
pain to physical therapy.

Methods An electronic search of systematic reviews and guideline publications was performed using MEDLINE 
(OVID), Embase (Elsevier), CINAHL Complete (EBSCOhost), and Web of Science (Clarivate) databases to identify reviews 
that evaluated physical therapy interventions or interventions commonly performed by a physical therapist for 
individuals with neck pain and included at least one patient-reported outcome measure. The frequency and variability 
in which the outcome measures were reported among the studies in the review and the constructs for which they 
measured were evaluated. The evaluation of a core set of outcome measures was assessed. Risk of bias and quality 
assessment was performed using A Measurement Tool to Assess systematic Reviews 2.

Results Of the initial 7,003 articles, a total of 37 studies were included in the final review. Thirty-one PROMs were 
represented within the 37 reviews with eleven patient-reported outcome measures in three or more reviews. The 
eleven PROMs assessed the constructs of disability, pain intensity, psychosocial factors and quality of life. The greatest 
variability was found amongst individual measures assessing psychosocial factors. Assessment of psychosocial 
factors was the least represented construct in the included studies. Overall, the most frequently utilized patient 
reported outcome measures were the Neck Disability Index, Visual Analog Scale, and Numeric Pain Rating Scale. The 
most frequently used measures evaluating the constructs of disability, pain intensity, quality of life and psychosocial 
functioning included the Neck Disability Index, Visual Analog Scale, Short-Form-36 health survey and Fear Avoidance 
Belief Questionnaire respectively. Overall risk of bias and quality assessment confidence levels ranged from critically 
low (2 studies), low (12 studies), moderate (8 studies), and high (15 studies).
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Background
It is well understood that “measuring health is the first 
step to understanding health and understanding health 
is the first step to improving health” [1]. Patient-reported 
outcome measures (PROMs) present the opportunity to 
capture information directly from the patient that can 
help clinicians and researchers understand the impact 
of disease, treatment, and health status directly as the 
patient perceives it [2]. Moreover, PROMs play a critical 
role in supporting shared decision-making and personal-
ized goal-setting between a patient and provider [2, 3]. 
In high-burden diseases with multifactorial causes, such 
as neck pain, PROMs present an opportunity to capture 
information that can inform the development of indi-
vidualized evidence-based interventions, assess respon-
siveness to treatment and inform prognosis beyond 
traditional objective assessments [4].

Various evidence-based interventions have been rec-
ommended for the treatment of neck pain including 
treatments provided by a variety of interdisciplinary cli-
nicians. However, due to the lack of standardization of 
PROMs across disciplines and in many cases even within 
a single discipline, there is difficulty in comparing the 
outcomes of these interventions [5]. This heterogeneity 
of measures makes it challenging to quantitatively evalu-
ate which treatments are effective, their use in clinically 
meaningful research and comparison of findings between 
studies [3]. To that end, the expansion of electronic 
health record capabilities and data management allow 
the aggregation of large scale data collection and patient 
reported outcome integration at an unprecedented level. 
However, with the continued heterogeneity of measure-
ment use in patients with neck pain and without minimal 
mandates, the ability to use this data to improve patient 
outcomes and advance the field will remain suboptimal.

Standardized PROM use has the potential to comple-
ment a clinician’s experience and expertise with an objec-
tive assessment of a patient’s status as they perceive it, 
assist with shared decision making, detect improvement 
in function, and provide informative large scale data to 
drive value based care pathways and quality improve-
ment [6]. Various professional organizations, includ-
ing the American Physical Therapy Association(APTA) 

have included recommendations for standardized 
PROM collection within published clinical practice 
guidelines(CPGs) including those specific to neck pain 
[4]. Despite open access to these guidelines, continued 
inconsistencies and lack of standardization in PROMs 
exist. To that end, these inconsistencies subsequently 
reduce the value of PROMs within physical therapy and 
across other professions [7].

Continued challenges to their implementation into 
clinical practice has been attributed to multifaceted bar-
riers including lack of time to complete questionnaires, 
administrative burden, and lack of knowledge on how to 
translate data to knowledge [7, 8]. Additionally, without 
standardization of PROMs, patients may face “survey 
fatigue”. This combined with a clinician’s potential lack 
of knowledge on how to use the results to inform their 
clinical decision making further enhances the patients’ 
assumptions that they provide little value to their care. 
To that end, it’s critical to consider a PROMs measure-
ment characteristics such as validity, consistency, feasi-
bility, interpretability, and responsiveness. Therefore, a 
thoughtful, pragmatic, and evidence-informed selection 
process will ultimately influence the extent that the mea-
sure will be valuable, useful, and informative in clinical 
practice [1, 9].

In 2019, Chiarotto described three-steps to guide selec-
tion of the most appropriate PROM for a particular con-
text [10]. Understanding what you want to measure and 
for what purpose, reviewing the literature, and assessing 
the quality of the measurement tool of interest were rec-
ommended steps to ensure what matters most to patients 
is captured [10]. Additionally, utilization of a concep-
tual model and framework to guide appropriate patient-
reported outcome selection has also been suggested [11]. 
Physical therapists are one of the primary non-operative 
providers for patients with neck pain [12]. Accordingly, 
patients with neck pain account for approximately 20% 
of patients referred to outpatient physical therapy [13]. 
The first step to making recommendations for a set 
of PROMs to be used for patients with neck pain is to 
understand the breadth of PROMs within the profession. 
Secondly, it’s critical to understand what patient popula-
tions and clinical context these PROMs are reported in 

Conclusion This study identified a core set of patient-reported outcome measures that represented the constructs 
of disability, pain intensity and quality of life. This review recommends the collection and use of the Neck Disability 
Index and the Numeric Pain Rating Scale or Visual Analog Scale. Recommendation for a QoL measure needs to be 
considered in the context of available resources and administrative burden. Further research is needed to confidently 
recommend a QoL and psychosocial measure for patients presenting with neck pain. Other measures that were 
not included in this review but should be further evaluated for patients with neck pain are the Patient Reported 
Outcomes Measurement Information System (PROMIS) Physical function, PROMIS Pain Interference and the Optimal 
Screening for Prediction of Referral and Outcome Yellow Flag (OSPRO-YF) tool.
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the literature. Therefore, the purpose of this study was to 
identify PROMs that are reported in patients with neck 
pain receiving physical therapy interventions and to pro-
vide guidance for physical therapists and other practitio-
ners on PROM selection in this patient population.

Methods
Review design
The protocol for this systematic review was designed in 
accordance with the Preferred Reporting Items for Sys-
tematic Reviews and Meta-analysis (PRISMA) guidelines 
[14] and is registered with the International Prospective 
Register of Systematic Reviews (PROSPERO) database 
(CRD42023391158) [15]. We collaborated with a research 
librarian (SH) to develop an appropriate search strategy 
and management of the literature review.

Data sources and search strategy
We searched MEDLINE (OVID), Embase (Elsevier), 
CINAHL Complete (EBSCOhost), and Web of Science 
(Clarivate) on September 13, 2022, using a combination 
of keywords and database-specific subject headings for 
the following concepts: neck pain, including any condi-
tions that had a primary symptom of pain, and specific 
outcomes identified of interest by the group. An addi-
tional modified filter from the COnsensus-based Stan-
dards for the selection of health status Measurement 
Instruments (COSMIN) was used to further limit stud-
ies that mentioned reliability and validity information 
[16]. No restrictions were placed by date or language. 
The search was limited to only systematic review and 
guideline publications using two Canadian Agency for 
Drugs and Technologies in Health (CADTH) search 
hedges, which were only modified to remove the health 
technology assessment terms. The search strategies were 
peer-reviewed by another librarian with expertise in sys-
tematic review searches prior to execution using the Peer 
Review of Electronic Search Strategies (PRESS) check-
list [17]. The full, reproducible search strategies for all 
included databases are available in supplementary mate-
rial 1.

Inclusion and exclusion criteria
The inclusion criteria for this study were systematic 
reviews of patients of any age or sex with neck pain 
receiving a physical therapy intervention or interventions 
commonly performed by a physical therapist. Studies 
included in this review must have met the additional cri-
teria of reported outcomes in patients 18 years or older, 
patients with neck pain or cervicogenic headaches, and 
at least one patient-reported outcome measure recorded. 
The exclusion criteria applied in this study were if the 
study design was anything other than a systematic review 
of studies that used an experimental, quasi-experimental, 

or observational design, patients evaluated had neck pain 
with another spine-related condition such as low back 
pain, the intervention was provided by a chiropractor 
or the patient population included patients with neck 
pain who had neurologic deficits, severe cardiovascular 
diseases, serious pathology (e.g., malignancy, infection, 
cancer, inflammatory arthritis, fractures, upper cervical 
instability, etc.).

Study selection and data extraction
After databases were searched, titles and abstracts of 
studies were uploaded into Covidence. The article selec-
tion process was completed in two phases. In the first 
phase, two authors (MR and MH) performed indepen-
dent reviews of titles and abstracts in Covidence using 
the predefined inclusion and exclusion criteria above. 
Articles were moved to full-text review if one or both 
authors found the article potentially relevant. In the sec-
ond phase, the same two authors independently reviewed 
full-text articles for eligibility. Any conflicts were resolved 
by discussion between authors. Three reviewers (MR, 
MH, MS) performed independent data extraction with 
a checked final review performed by a single reviewer 
(MR). Data extraction was performed using a Popula-
tion, Intervention, Comparison, Outcome (PICO) format 
with elements representing author, year, title, databases 
searched, study type, number of included studies, popu-
lation, intervention, comparators, and patient-reported 
outcome measures evaluated. Any other measures 
included in the reviews were also extracted.

Data analysis and synthesis
Studies included in this review were evaluated from 
December 2022 to February 2023. The primary pur-
pose of this review was to describe PROMs in physical 
therapy research and practice through qualitative syn-
thesis. Therefore, we did not perform a meta-analysis of 
the data. For the qualitative synthesis, we described the 
studies by publication year, clinical population, study 
type, number of studies included in the review, and the 
outcomes reported in each study. We reported the fre-
quency of PROMs by the constructs of disability, pain 
intensity, psychosocial factors, and quality of life. These 
were described according to their context of use (diagno-
sis, prognosis, and/or risk) within the included reviews.

Risk of bias
Two review authors (CH and JM) independently assessed 
the risk of bias in included reviews using the Assess-
ment of Multiple Systematic Reviews 2 (AMSTAR 2) 
tools. AMSTAR 2 is a validated instrument that uses 16 
questions to assess systematic reviews that include ran-
domized and non-randomized studies of healthcare 
interventions, or both [18]. The included studies were 
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appraised according to AMSTAR 2 guidance and rated 
the reviews into four categories: “high”, “moderate”, “low”, 
and “critically low” in overall confidence. We considered 
the potential impact of an inadequate rating for each 
item individually. Particularly, we took into account the 
critical domains, which include whether or not a protocol 
was registered before the commencement of the review, 
the adequacy of the literature search, the justification for 
excluding individual studies, the risk of bias from indi-
vidual studies being included in the review, consider-
ation of the risk of bias when interpreting the results of 
the review and the assessment of the presence and likely 
impact of publication bias. Disagreements between the 
review authors over the risk of bias in particular studies 
were resolved by consensus.

Results
Study characteristics
The electronic search resulted in an initial 9457 articles 
(Fig.  1). After 2454 duplicates were removed, 7003 arti-
cles were included for abstract and title review. Eighty-
eight articles met the inclusion/exclusion criteria and 
were included in full-text retrieval. One study was 
excluded due to lack of full-text availability. After a full-
text review, a total of 50 studies were excluded. This was 
due to the wrong patient population (19), wrong inter-
vention (17), wrong study design (6), wrong comparator 
(3), wrong outcomes (2), non-English (2), and wrong set-
ting (1).

Thirty-seven studies were included in the final review, 
were published between 2015 and 2022 and included 
a total of 31 distinct PROMs reported across all stud-
ies. Detailed characteristics of the included studies 
and PROMs are described and summarized in Table  1. 
Of the studies extracted for final review, 17 were sys-
tematic reviews and 20 were systematic reviews with 
meta-analyses. The mean number of studies included 
within each review was 13 (range 4–51). 70% of reviews 
included individuals with non-specific neck pain (acute, 
sub-acute, chronic), 27% included study populations spe-
cifically with whiplash-associated disorder (WAD), 27% 
included systematic reviews of individuals with radiat-
ing pain (radicular), and 22% of studies included popula-
tions consistent with cervicogenic headache. There were 
fourteen studies that included more than one study pop-
ulation within their review. There were a total of thirty-
one PROMs reported across the thirty-seven studies in 
patients with non-specific neck pain, WAD, radiating 
pain and cervicogenic headache. Four patient-reported 
outcome constructs were identified amongst the included 
measures (Table 2). This included the constructs of dis-
ability, pain intensity, psychosocial factors, and QoL.

Patient-reported outcome measure constructs
Disability
Details of the PROMs included in three or more reviews 
are presented in Fig. 2. Of the eleven PROMs that were 
represented in three or more reviews, 45% (n = 5) of the 
PROMs assessed disability. The most frequently reported 
PROMs measuring disability included the Neck Disabil-
ity Index (NDI), Neck Pain Questionnaire (NPQ), Patient 
Specific Functional Scale (PSFS), Neck Pain and Dis-
ability Scale (NPAD), and Disabilities of the arm, shoul-
der and hand (DASH). The NDI was represented in 89% 
(n = 33) of studies and was the most frequently included 
measure of disability within our review. This was fol-
lowed by the NPQ, PSFS and DASH represented in 35%, 
14% and 8% of studies respectively. The aforementioned 
PROMs context of use was for diagnosis and prognosis in 
patients with neck pain and cervicogenic headache.

Pain intensity
13% (n = 4) of all included PROMs (n = 31) measured the 
construct of pain intensity. Four measures of pain inten-
sity were represented in this review and only two PROMs 
were represented in three or more reviews. These 
included the visual analog scale (VAS) and numeric pain 
rating scale (NPRS). The VAS was the most frequently 
utilized pain intensity measure and was represented in 
76% (n = 28) of included studies. The NPRS was included 
in 73% (n = 27) of studies.

Psychosocial
Ten measures of psychosocial function were represented 
in the included studies, with two PROMs represented in 
three or more reviews. These included the Fear Avoid-
ance Belief Questionnaire (FABQ) and Tampa Scale of 
Kinesiophobia (TSK). The FABQ was the most utilized of 
the two measures, representing 14% (n = 5) of all reviews. 
The second most frequently utilized measure of psycho-
social function was the TSK, represented in 8% (n = 3) of 
all reviews.

Quality of life
Four QoL measures were represented in the included 
31 PROMs with two PROMs present in three or more 
reviews. These included the Short Form Health Survey-
12(SF-12) and Short Form Health Survey-36(SF-36). The 
SF-36 was the most frequently utilized QoL measure and 
was represented in 30% (n = 11) of included reviews. The 
SF-12 was the second most frequently utilized QoL mea-
sure and was included in 11% (n = 4) of reviews with risk 
of bias ratings of low (2) and high (2).

Risk of bias
A summary of the results from the critical appraisal of 
37 studies using the AMSTAR2 are described in Fig.  3 
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Fig. 1 PRISMA flow diagram of screened and eligible citations

 



Page 6 of 18Ramirez et al. Journal of Patient-Reported Outcomes            (2023) 7:97 

St
ud

y
D

at
ab

as
es

 S
ea

rc
he

d
St

ud
y 

Ty
pe

St
ud

ie
s,

 n
Cl

in
ic

al
 p

op
ul

at
io

n
Pa

tie
nt

 
re

po
rt

ed
 

ou
tc

om
es

Am
iri

 A
 e

t a
l. 

(2
01

7)
 

[3
3]

Co
ch

ra
ne

 L
ib

ra
ry

G
oo

gl
e 

Sc
ho

la
r

O
VI

D
PE

D
ro

Pu
bM

ed
Sc

ie
nc

eD
ire

ct

SR
 o

f R
C

T’
s

9
N

S 
N

ec
k 

Pa
in

N
D

I
VA

S

Ar
au

jo
 e

t a
l. (

20
17

) [
34

]
CI

N
AH

L
Em

ba
se

M
ED

LI
N

E
Ps

yc
IN

FO
Sc

op
us

W
eb

 o
f S

ci
en

ce

SR
 w

ith
 M

A
7

N
S 

N
P 

w
ith

 o
r w

ith
ou

t 
ra

di
cu

la
r s

ym
pt

om
s, 

N
P 

w
ith

 
he

ad
ac

he

N
D

I
N

PA
D

N
PQ

VA
S

Bo
rre

lla
-A

nd
ré

s e
t a

l. 
(2

02
1)

 [2
1]

Co
ch

ra
ne

 L
ib

ra
ry

 P
lu

s
PE

D
ro

Pu
bM

ed
Sc

op
us

W
eb

 o
f S

ci
en

ce

SR
 o

f R
C

T’
s

17
N

P 
w

ith
 ra

di
at

in
g 

pa
in

N
D

I
N

PR
S

N
PQ

PS
FS

SF
-3

6
SF

-M
PQ

VA
S

Ch
ai

bi
 A

 e
t a

l(2
02

1)
 

[5
4]

CE
N

TR
AL

CI
N

AH
L

EM
BA

SE
M

ED
LI

N
E

O
pe

nG
re

y
O

vi
d

W
eb

 o
f S

ci
en

ce

SR
 w

ith
 M

A
6

Ac
ut

e 
ne

ck
 p

ai
n

N
PR

S
VA

S

Co
x 

L 
et

 a
l. 

(2
01

9)
 [1

2]
CI

N
AH

L
EM

BA
SE

EM
BA

SE
 C

la
ss

ic
M

ED
LI

N
E

PE
D

ro
Ps

yc
IN

FO

SR
5

Ch
ro

ni
c 

N
S 

N
P, 

N
P 

w
ith

 W
AD

N
D

I
PD

I

D
or

ji 
K 

et
 a

l. (
20

22
) [

35
]

AM
ED

CI
N

AH
L

EM
BA

SE
M

ED
LI

N
E

PE
D

ro
Pu

bM
ed

SR
 o

f R
C

T’
s

6
N

S 
N

ec
k 

Pa
in

N
D

I
N

PD
S

N
PR

S

Ta
bl

e 
1 

D
es

cr
ip

tio
n 

an
d 

ch
ar

ac
te

ris
tic

s o
f i

nc
lu

de
d 

re
vi

ew
s



Page 7 of 18Ramirez et al. Journal of Patient-Reported Outcomes            (2023) 7:97 

St
ud

y
D

at
ab

as
es

 S
ea

rc
he

d
St

ud
y 

Ty
pe

St
ud

ie
s,

 n
Cl

in
ic

al
 p

op
ul

at
io

n
Pa

tie
nt

 
re

po
rt

ed
 

ou
tc

om
es

Fe
rn

an
de

z 
M

 e
t a

l. 
(2

02
0)

 [3
2]

Co
ch

ra
ne

Ce
nt

ra
l R

eg
ist

er
 o

f C
on

tr
ol

le
d 

Tr
ia

ls
M

an
tis

M
ED

LI
N

E
PE

D
ro

SR
 w

ith
 M

A
7

N
P 

w
ith

 h
ea

da
ch

e
H

IT
-6

M
VK

S
N

D
I

N
PR

S
VA

S
Fr

ed
in

 K
. e

t a
l. 

(2
01

7)
 

[2
2]

AM
ED

 (O
vi

d)
CE

N
TR

AL
EM

BA
SE

 (O
vi

d)
M

ED
LI

N
E 

(O
vi

d)
PE

D
ro

SR
 w

ith
 M

A
7

N
S 

N
ec

k 
Pa

in
N

D
I

N
PR

S
N

PQ
SF

-1
2

SF
-3

6
VA

S
G

ar
zo

ni
o 

S 
et

 a
l. 

(2
02

2)
 

[2
3]

CI
N

AH
L

Em
ba

se
M

ED
LI

N
E

PE
D

ro
Th

e 
Co

ch
ra

ne
 L

ib
ra

ry

SR
 w

ith
 M

A
25

N
S 

ne
ck

 p
ai

n,
 N

ec
k 

Pa
in

 w
ith

 
W

AD
VA

S
N

PR
S

G
ro

ss
 A

 e
t a

l. 
(2

01
5)

 
[4

0]
CE

N
TR

AL
CI

N
AH

L
EM

BA
SE

M
ED

LI
N

E

SR
51

N
S 

N
ec

k 
Pa

in
, N

P 
w

ith
 ra

di
at

-
in

g 
pa

in
, N

P 
w

ith
 h

ea
da

ch
e

N
D

I
N

PR
S

SF
-3

6

H
an

el
 J 

et
 a

l. 
(2

02
0)

 
[4

1]
CE

N
TR

AL
CI

N
AH

L
EM

BA
SE

M
ED

LI
N

E
SP

O
RT

D
isc

us

SR
 w

ith
 M

A
30

Ch
ro

ni
c 

ne
ck

 p
ai

n
FA

BQ
TS

K

La
nt

z 
JM

 e
t a

l. 
(2

02
1)

 
[3

6]
CE

N
TR

AL
EM

BA
SE

PE
D

ro
Pu

bM
ed

W
eb

 o
f S

ci
en

ce

SR
6

Po
st

-o
p 

ne
ck

 p
ai

n
EQ

-5
D

N
D

I
VA

S

Li
an

g 
et

 a
l. 

(2
01

9)
 [2

4]
Ch

in
es

e 
N

at
io

na
l K

no
w

le
dg

e 
In

fra
st

ru
ct

ur
e 

D
at

ab
as

e
EM

BA
SE

Pu
bM

ed
Co

ch
ra

ne
 L

ib
ra

ry
VI

P 
da

ta
ba

se
W

an
fa

ng
 d

at
ab

as
e

W
eb

 o
f S

ci
en

ce

SR
 w

ith
 M

A
10

N
P 

w
ith

 ra
di

at
in

g 
pa

in
N

D
I

SF
-1

2
SF

-3
6

VA
S

Ta
bl

e 
1 

(c
on

tin
ue

d)

 



Page 8 of 18Ramirez et al. Journal of Patient-Reported Outcomes            (2023) 7:97 

St
ud

y
D

at
ab

as
es

 S
ea

rc
he

d
St

ud
y 

Ty
pe

St
ud

ie
s,

 n
Cl

in
ic

al
 p

op
ul

at
io

n
Pa

tie
nt

 
re

po
rt

ed
 

ou
tc

om
es

Li
n 

et
 a

l. 
(2

02
1)

 [2
5]

Ai
rit

i L
ib

ra
ry

Ch
in

a 
N

at
io

na
l K

no
w

le
dg

e 
In

fra
st

ru
ct

ur
e

CI
N

AH
L 

(v
ia

 E
BS

CO
)

EM
BA

SE
 (v

ia
 E

lse
vi

er
)

PE
D

ro
Pr

oQ
ue

st
Pu

bM
ed

Th
e 

Co
ch

ra
ne

 C
en

tr
al

 R
eg

ist
er

 o
f C

on
tr

ol
le

d 
Tr

ia
ls 

(v
ia

 W
ile

y 
O

nl
in

e 
Li

br
ar

y)
W

an
fa

ng
 D

at
a

SR
 w

ith
 M

A
11

N
S 

N
P, 

N
P 

w
ith

 ra
di

at
in

g 
pa

in
, 

N
ec

k 
pa

in
 w

ith
 W

AD
, N

P 
w

ith
 

he
ad

ac
he

FA
BQ

H
SC

L
N

D
I

N
N

P
N

PQ
N

PR
S

SF
-3

6
VA

S

Lo
uw

 S
 e

t a
l. 

(2
01

7)
 

[2
6]

Bi
oM

ed
 C

en
tr

al
CI

N
AH

L
Co

ch
ra

ne
 li

br
ar

y
PE

D
ro

Pu
bM

ed
Sc

ie
nc

eD
ire

ct
Sc

op
us

SR
 w

ith
 M

A
8

N
S 

N
ec

k 
Pa

in
D

AS
H

N
D

I
N

PQ
N

PR
S

SF
-3

6
VA

S

M
al

la
rd

 F
 e

t a
l.(

20
22

) 
[4

2]
AP

A 
Ps

yc
In

fo
CI

N
AH

L
EM

BA
SE

In
de

x 
to

 C
hi

ro
pr

ac
tic

 L
ite

ra
tu

re
M

ED
LI

N
E

PE
D

ro
Pu

bM
ed

Sp
or

tD
isc

us
th

e 
Co

ch
ra

ne
 C

en
tr

al
 R

eg
ist

er
 o

f C
on

tr
ol

le
d 

Tr
ia

ls

SR
4

N
P 

w
ith

 ra
di

at
in

g 
pa

in
N

D
I

N
PR

S

M
ar

tim
bi

an
co

 A
 e

t a
l. 

(2
01

9)
 [4

3]
CE

N
TR

AL
CI

N
AH

L
Cl

in
ic

al
tr

ia
ls.

go
v

CR
S

EM
BA

SE
IC

TR
P

LI
LA

CS
M

ED
LI

N
E

O
PE

N
SI

G
LE

PE
D

ro
Pu

bM
ed

SR
7

ch
ro

ni
c 

ne
ck

 p
ai

n,
 n

ec
k 

pa
in

 
w

ith
 W

AD
, N

P 
w

ith
 h

ea
da

ch
e

N
D

I
SF

-3
6

VA
S

M
ar

tin
-G

om
ez

 C
. e

t a
l. 

(2
01

9)
 [4

4]
Co

ch
ra

ne
PE

D
ro

Pu
bM

ed
Sc

op
us

W
eb

 o
f S

ci
en

ce

SR
 w

ith
 M

A
10

Ch
ro

ni
c 

ne
ck

 p
ai

n
N

D
I

N
PR

S
VA

S

Ta
bl

e 
1 

(c
on

tin
ue

d)

 



Page 9 of 18Ramirez et al. Journal of Patient-Reported Outcomes            (2023) 7:97 

St
ud

y
D

at
ab

as
es

 S
ea

rc
he

d
St

ud
y 

Ty
pe

St
ud

ie
s,

 n
Cl

in
ic

al
 p

op
ul

at
io

n
Pa

tie
nt

 
re

po
rt

ed
 

ou
tc

om
es

M
as

ar
ac

ch
io

 M
 e

t a
l. 

(2
01

9)
 [4

5]
AM

ED
CI

N
AH

L
Cl

in
ic

al
tr

ia
ls.

go
v

Co
ch

ra
ne

 L
ib

ra
ry

EM
BA

SE
PE

D
ro

Pu
bM

ed

SR
 w

ith
 M

A
14

M
ec

ha
ni

ca
l n

ec
k 

pa
in

N
D

I
N

PQ
N

PR
S

VA
S

M
on

tic
on

e 
M

. e
t a

l. 
(2

01
5)

 [2
7]

CE
N

TR
AL

CI
N

AH
L

Cl
in

ic
al

Tr
ia

ls.
go

v
EM

BA
SE

M
ED

LI
N

E
Ps

yc
IN

FO
Pu

bM
ed

Sc
op

us
W

eb
 o

f S
ci

en
ce

W
or

ld
 H

ea
lth

 O
rg

an
iz

at
io

n 
In

te
rn

at
io

na
l C

lin
ic

al
 T

ria
ls 

Re
gi

st
ry

 P
la

tfo
rm

SR
10

Su
ba

cu
te

 a
nd

 c
hr

on
ic

 N
P

FA
BQ

N
D

I
N

PR
S

SF
-3

6
TS

K

N
un

ez
-C

ab
al

ei
ro

 e
t a

l. 
(2

02
2)

 [2
8]

CI
N

AH
L

M
ED

LI
N

E
PE

D
ro

Pu
bM

ed
Sc

op
us

W
eb

 o
f S

ci
en

ce

SR
14

N
P 

w
ith

 h
ea

da
ch

es
H

I
N

D
I

N
PR

S

Pr
ic

e 
J e

t a
l. 

(2
02

0)
 [4

6]
CI

N
AH

L
EM

BA
SE

M
ED

LI
N

E
PE

D
ro

SR
26

Ch
ro

ni
c 

N
S 

ne
ck

 p
ai

n;
 N

ec
k 

pa
in

 w
ith

 W
AD

, N
P 

w
ith

 
he

ad
ac

he
s

AD
LQ

D
AS

H
N

D
I

N
PQ

PS
FS

VA
S

Q
in

g 
W

. e
t a

l. 
(2

02
1)

 
[3

7]
CE

N
TR

AL
 (v

ia
 T

he
 C

oc
hr

an
e 

Li
br

ar
y)

EM
BA

SE
 (v

ia
 O

vi
d)

PE
D

ro
Pu

bM
ed

SR
 w

ith
 M

A
12

M
ec

ha
ni

ca
l n

ec
k 

pa
in

N
D

I
N

H
P

N
PR

S

Ta
bl

e 
1 

(c
on

tin
ue

d)

 



Page 10 of 18Ramirez et al. Journal of Patient-Reported Outcomes            (2023) 7:97 

St
ud

y
D

at
ab

as
es

 S
ea

rc
he

d
St

ud
y 

Ty
pe

St
ud

ie
s,

 n
Cl

in
ic

al
 p

op
ul

at
io

n
Pa

tie
nt

 
re

po
rt

ed
 

ou
tc

om
es

Ra
m

pa
zo

 E
. e

t a
l. 

(2
02

2)
 [4

7]
CE

N
TR

AL
 (v

ia
 T

he
 C

oc
hr

an
e 

Li
br

ar
y)

EM
BA

SE
 (v

ia
 O

vi
d)

PE
D

ro
Pu

bM
ed

SR
30

N
S 

ne
ck

 p
ai

n
Be

ck
s 

D
ep

re
ss

io
n 

In
ve

nt
or

y
G

ol
de

be
rg

 
sc

al
e

N
D

I
N

PA
D

N
PQ

SF
-1

2
SF

-3
6

VA
S

Ro
dr

ig
ue

z-
H

ug
ue

t e
t 

al
. (

20
22

) [
39

]
Co

ch
ra

ne
 L

ib
ra

ry
PE

D
ro

Pu
bM

ed
Sc

op
us

W
eb

 o
f S

ci
en

ce

SR
11

Ch
ro

ni
c 

ne
ck

 p
ai

n
N

D
I

N
PQ

N
PR

S
VA

S

Ro
m

eo
 A

. e
t a

l. 
(2

01
8)

 
[2

9]
CI

N
AH

L
CO

CH
RA

N
E 

Co
nt

ro
lle

d 
Tr

ia
ls 

Re
gi

st
er

IS
I W

eb
 o

f S
ci

en
ce

PE
D

ro
Pu

bM
ed

Sc
op

us

SR
 w

ith
 M

A
5

N
P 

w
ith

 ra
di

at
in

g 
pa

in
FA

BQ
N

D
I

N
PR

S
PS

FS
VA

S

So
ut

he
rs

t D
. e

t a
l. 

(2
01

6)
 [3

8]
CI

N
AH

L
EM

BA
SE

In
de

x 
to

 C
hi

ro
pr

ac
tic

 L
ite

ra
tu

re
M

ED
LI

N
E

Ps
yc

IN
FO

Pu
bM

ed
th

e 
Co

ch
ra

ne
 C

en
tr

al
 R

eg
ist

er
 o

f C
on

tr
ol

le
d 

Tr
ia

ls
th

e 
D

at
ab

as
e 

of
 A

bs
tr

ac
ts

 o
f R

ev
ie

w
s o

f E
ffe

ct
s

SR
11

N
ec

k 
pa

in
 a

nd
 W

AD
CE

S-
D

G
SE

N
D

I
N

PA
D

N
PQ

N
PR

S
PO

M
S

SF
-3

6
Ts

iri
ng

ak
is 

G
 e

t a
l. 

(2
02

0)
 [4

8]
CO

CH
RA

N
E

EB
SC

O
ho

st
EM

BA
SE

G
oo

gl
e 

Sc
ho

la
r

M
ED

LI
N

E
PE

D
ro

Pu
bM

ED
Sp

or
tD

isc
us

SR
 w

ith
 M

A
17

N
S 

ne
ck

 p
ai

n
N

D
I

N
PR

S
VA

S

Ta
bl

e 
1 

(c
on

tin
ue

d)

 



Page 11 of 18Ramirez et al. Journal of Patient-Reported Outcomes            (2023) 7:97 

St
ud

y
D

at
ab

as
es

 S
ea

rc
he

d
St

ud
y 

Ty
pe

St
ud

ie
s,

 n
Cl

in
ic

al
 p

op
ul

at
io

n
Pa

tie
nt

 
re

po
rt

ed
 

ou
tc

om
es

Va
ra

ng
ot

-R
ei

lle
 e

t a
l. 

(2
02

2)
 [4

9]
CI

N
AH

L
G

oo
gl

e 
Sc

ho
la

r
M

ED
LI

N
E 

(P
ub

M
ed

)
PE

D
ro

SR
 w

ith
 M

A
22

N
S 

ne
ck

 p
ai

n,
 N

P 
w

ith
 ra

di
cu

-
lo

pa
th

y, 
N

P 
w

ith
 h

ea
da

ch
e

D
AS

H
FA

BQ
N

D
I

M
PQ

N
PQ

N
PR

S
PS

FS
Q

D
AS

H
VA

S
Vi

lla
nu

ev
a-

Ru
iz

 I 
et

 a
l. 

(2
02

2)
 [3

0]
M

ED
LI

N
E 

(P
ub

M
ed

)
PE

D
ro

Sc
op

us
W

eb
 o

f S
ci

en
ce

SR
 w

ith
 M

A
12

Ch
ro

ni
c 

N
S 

ne
ck

 p
ai

n
N

D
I

N
PR

S
VA

S

Vi
sv

an
at

ha
n 

R 
et

 a
l. 

(2
01

8)
 [1

9]
AC

RM
Am

er
ic

an
 P

hy
sic

al
 T

he
ra

py
 A

ss
oc

ia
tio

n
BI

O
M

ED
CE

N
TR

AL
EM

BA
SE

Eu
ro

pa
 M

ed
ic

op
hy

sic
a

BM
J

M
ed

ic
in

e 
an

d 
Sc

ie
nc

e 
in

 sp
or

ts
 a

nd
 e

xe
rc

ise
M

ED
LI

N
E

PE
D

ro

SR
23

Ch
ro

ni
c 

ne
ck

 p
ai

n,
 N

S 
ne

ck
 

pa
in

, N
P 

w
ith

 W
AD

H
Q

oL
Q

N
D

I
N

PR
S

VA
S

VN
D

I

W
an

g 
S 

et
 a

l. 
(2

02
2)

 
[5

0]
Co

ch
ra

ne
 L

ib
ra

ry
EM

BA
SE

Pu
bM

ed
W

eb
 o

f S
ci

en
ce

SR
 w

ith
 M

A
12

Su
ba

cu
te

 n
ec

k 
pa

in
, N

P 
w

ith
 

ra
di

at
in

g 
pa

in
VA

S
N

PQ
N

PR
S

W
ilh

el
m

 M
 e

t a
l. 

(2
02

0)
 

[5
1]

CI
N

AH
L

Co
ch

ra
ne

 C
en

tr
al

 R
eg

ist
er

 o
f C

on
tr

ol
le

d 
Tr

ia
ls

PE
D

ro
SP

O
RT

D
isc

us
Pu

bM
ed

Sc
op

us

SR
 w

ith
 M

A
14

Ac
ut

e,
 su

ba
cu

te
, o

r c
hr

on
ic

 
ne

ck
 p

ai
n

N
D

I
N

PA
D

N
PR

S
VA

S

W
u.

 e
t a

l. 
(2

02
0)

 [8
3]

Co
ch

ra
ne

 L
ib

ra
ry

EB
SC

O
 In

fo
rm

at
io

n 
Se

rv
ic

es
EM

BA
SE

W
eb

 o
f S

ci
en

ce

SR
 w

ith
 M

A
6

N
S 

ne
ck

 p
ai

n
N

D
I

Ya
ng

 J 
et

 a
l. 

(2
01

7)
 [3

1]
Co

ch
ra

ne
 L

ib
ra

ry
Em

ba
se

Pu
bM

ed
Sc

op
us

SR
 w

ith
 M

A
7

N
S 

ne
ck

 p
ai

n,
 N

P 
w

ith
 ra

di
at

-
in

g 
pa

in
M

PQ
N

D
I

N
PR

S
PS

FS
VA

S

Ta
bl

e 
1 

(c
on

tin
ue

d)

 



Page 12 of 18Ramirez et al. Journal of Patient-Reported Outcomes            (2023) 7:97 

St
ud

y
D

at
ab

as
es

 S
ea

rc
he

d
St

ud
y 

Ty
pe

St
ud

ie
s,

 n
Cl

in
ic

al
 p

op
ul

at
io

n
Pa

tie
nt

 
re

po
rt

ed
 

ou
tc

om
es

Yu
 H

. e
t a

l. 
(2

01
6)

 [5
2]

CI
N

AH
L

Co
ch

ra
ne

 C
en

tr
al

 R
eg

ist
er

 o
f C

on
tr

ol
le

d 
Tr

ia
ls

D
at

ab
as

e 
of

 A
bs

tr
ac

ts
 o

f R
ev

ie
w

s o
f E

ffe
ct

s (
D

AR
E)

EM
BA

SE
In

de
x 

to
 C

hi
ro

pr
ac

tic
 L

ite
ra

tu
re

 (I
CL

)
M

ED
LI

N
E

Ps
yc

IN
FO

Pu
bM

ed

SR
6

N
S 

ne
ck

 p
ai

n,
 N

P 
w

ith
 W

AD
G

H
Q

-2
8 

(e
m

ot
io

na
l 

di
st

re
ss

)
IE

S
N

D
I

N
PQ

N
PR

S
PS

FS
SF

-1
2

SF
-3

6
TS

K
VA

S
Za

ch
ar

ak
is 

A 
et

 a
l. 

(2
02

0)
 [5

3]
Co

ch
ra

ne
 L

ib
ra

ry
EM

BA
SE

M
ED

LI
N

E
Sc

op
us

SR
 o

f R
C

T’
s

5
Ac

ut
e 

ne
ck

 p
ai

n,
 C

hr
on

ic
 N

P
AD

LQ
N

D
I

N
PR

S
VA

S
A

bb
re

vi
at

io
ns

: A
D

LQ
, a

ct
iv

iti
es

 o
f d

ai
ly

 li
vi

ng
 q

ue
st

io
nn

ai
re

; B
D

I, 
be

ck
s d

ep
re

ss
io

n 
in

ve
nt

or
y;

 C
ES

-D
, c

en
te

r f
or

 e
pi

de
m

io
lo

gi
c 

st
ud

ie
s d

ep
re

ss
io

n 
sc

al
e;

 D
A

SH
, d

is
ab

ili
tie

s o
f t

he
 a

rm
, s

ho
ul

de
r a

nd
 h

an
d;

 E
Q

-5
D

,E
ur

oQ
oL

-5
D

; 
FA

BQ
, f

ea
r a

vo
id

an
ce

 b
el

ie
f q

ue
st

io
nn

ai
re

; G
SE

S,
 g

en
er

al
 s

el
f-

effi
ca

cy
 s

ca
le

; G
H

Q
-2

8,
 g

en
er

al
 h

ea
lth

 q
ue

st
io

nn
ai

re
-2

8;
G

S,
 G

ol
db

er
g 

sc
al

e;
 H

IT
-6

, h
ea

da
ch

e 
im

pa
ct

 te
st

-6
; H

I, 
he

ad
ac

he
 in

de
x;

 H
Q

oL
Q

, h
ea

lth
 q

ua
lit

y 
of

 li
fe

 
qu

es
tio

nn
ai

re
; H

SC
L,

 H
op

ki
ns

 sy
m

pt
om

s c
he

ck
lis

t-2
5;

IE
S,

 im
pa

ct
 o

f e
ve

nt
 sc

al
e;

 M
A

, m
et

a-
an

al
ys

is
; M

PQ
, M

cG
ill

 P
ai

n 
Q

ue
st

io
nn

ai
re

; M
VK

S,
 M

od
ifi

ed
 V

on
 K

or
f s

ca
le

; N
D

I, 
ne

ck
 d

is
ab

ili
ty

 in
de

x;
 N

H
P,

 N
ot

tin
gh

am
 h

ea
lth

 p
ro

fil
e;

 
N

P,
 n

ec
k 

pa
in

; N
PA

D
, n

ec
k 

pa
in

 a
nd

 d
is

ab
ili

ty
 s

ca
le

; N
PQ

, N
or

th
w

ic
k 

pa
rk

 n
ec

k 
pa

in
 q

ue
st

io
nn

ai
re

; N
PR

S,
 n

um
er

ic
 p

ai
n 

ra
tin

g 
sc

al
e;

 N
S,

 n
on

-s
pe

ci
fic

 n
ec

k 
pa

in
; P

D
I, 

pa
in

 d
is

ab
ili

ty
 in

de
x;

 P
O

M
S,

 p
ro

fil
e 

of
 m

oo
d 

st
at

es
; P

SF
S,

 
pa

tie
nt

 s
pe

ci
fic

 fu
nc

tio
na

l s
ca

le
; Q

D
A

SH
, q

ui
ck

 d
is

ab
ili

tie
s o

f t
he

 a
rm

, s
ho

ul
de

r a
nd

 h
an

d;
SF

-1
2,

 1
2 

ite
m

 s
ho

rt
 fo

rm
 q

ue
st

io
nn

ai
re

; S
F-

36
, 3

6 
ite

m
 s

ho
rt

 fo
rm

 q
ue

st
io

nn
ai

re
; S

F-
M

PQ
, s

ho
rt

 fo
rm

 M
cG

ill
 p

ai
n 

qu
es

tio
nn

ai
re

; S
R,

 
sy

st
em

at
ic

 re
vi

ew
; T

SK
, T

am
pa

 s
ca

le
 o

f k
in

es
io

ph
ob

ia
; V

A
S,

 v
is

ua
l a

na
lo

g 
sc

al
e;

 V
N

PD
I, 

Ve
rn

on
 n

ec
k 

pa
in

 d
is

ab
ili

ty
 in

de
x;

 W
A

D
, w

hi
pl

as
h 

as
so

ci
at

ed
 d

is
or

de
r

Ta
bl

e 
1 

(c
on

tin
ue

d)

 



Page 13 of 18Ramirez et al. Journal of Patient-Reported Outcomes            (2023) 7:97 

with full details provided in supplementary materials 
1. Confidence in the results were rated as critically low 
[19, 20], low [21–32], moderate [12, 33–39], and high 
[40–54]. The methodological weaknesses in the critically 
low and low rated studies are considered critical domains 
by AMSTAR2. These included a failure to adequately 
investigate publication bias and its impact on the results 
(9 studies), a lack of consideration of risk of bias when 
interpreting the results of the review (5 studies), or insuf-
ficient justification for excluding individual studies (3 
studies). Studies rated as moderate were lacking informa-
tion in more than one of the non-critical domains. This 
included not performing study selection in duplicate (1 
study), not performing data extraction in duplicate (8 
studies), lack of reporting on sources of funding for the 
studies included in the review (14 studies), not assessing 
the potential impact of RoB in individual studies on the 
results of the meta-analysis or other evidence synthe-
sis (3 studies), lack of satisfactory explanation for, and 
discussion of, any heterogeneity observed in the results 
of the review (9 studies), or failing to report any poten-
tial sources of conflict of interest, including funding (4 
studies).

Discussion
The purpose of this review was to identify PROMs that 
are reported in patients with neck pain receiving physi-
cal therapy interventions and to provide guidance for 
physical therapists and other practitioners on PROM 
selection for patients with neck pain. Similar to the find-
ings described in the Academy of Orthopaedic Physical 
Therapy(AOPT) Neck Pain CPG revision, our review 
found that the NDI was the most commonly utilized 
PROM [4]. The NDI has demonstrated high-quality evi-
dence of good to excellent internal consistency, moderate 
to excellent test-retest reliability, and moderate quality 
evidence of poor to moderate responsiveness in patients 
with neck disorders [55].

Second and third to the NDI in the frequency of use 
for evaluation of perceived disability, were the NPQ and 

Table 2 The top five patient-reported outcome measure stratified by construct a

Rank b Disability
(n = 13)

Pain Intensity (n = 4) Psychosocial (n = 11) QoL
(n = 4)

1 NDI (33) VAS (28) FABQ (5) SF-36 (11)
2 NPQ (13) NPRS (27) TSK (3) SF-12 (4)
3 PSFS (5) MPQ (2) BDI (1) EQ-5D (1)
4 NPAD (4) SF-MPQ (1) CES-D (1) HQoLQ (1)
5 DASH (3) * GSES (1) *
a Total number of studies represented in parenthesis. BDI, Becks Depression Inventory; CES-D, Center for Epidemiologic Studies Depression Scale; DASH, Disabilities 
of the Arm, Shoulder and Hand; EQ-5D, EuroQoL-5D; FABQ, Fear Avoidance Belief Questionnaire; GSES, General Self-Efficacy Scale; HQoLQ, Health Quality of Life 
Questionnaire; MPQ, McGill Pain Questionnaire; NDI, Neck Disability Index; NPAD, Neck Pain and Disability Scale; NPQ, Northwick Park Neck Pain Questionnaire; 
NPRS, Numeric Pain Rating Scale; PSFS, Patient Specific Functional Scale; SF-12, 12 item Short Form Questionnaire; SF-36, 36 item Short Form Questionnaire; SF-MPQ, 
Short Form McGill Pain Questionnaire; TSK, Tampa Scale of Kinesiophobia; VAS, Visual Analog Scale
b From highest frequency to lowest

* Did not have additional PROMs

Fig. 3 AMSTAR2(A MeaSurement Tool to Assess systematic Reviews) Con-
fidence Ratings of included reviews

 

Fig. 2 The 11 most frequently reported PROMs. *DASH, Disabilities of the 
Arm, Shoulder and Hand; FABQ, Fear Avoidance Belief Questionnaire; NDI, 
Neck Disability Index; NPAD, Neck Pain and Disability Scale; NPQ, Neck Pain 
Questionnaire; NPRS, Numeric Pain Rating Scale; PSFS, Patient Specific 
Functional Scale; SF-12, Short Form Health Survey-12; SF-36, Short Form 
Health Survey-36; TSK, Tampa Scale of Kinesiophobia; VAS, Visual Analog 
Scale
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PSFS respectively. These findings were not surprising as 
they were consistent with another systematic review [55] 
that found the NDI and NPQ to be the most frequently 
utilized PROMs in physical therapy practice for patients 
with neck disorders. Bobos et al. demonstrated the 
NPQ to be the second most frequently evaluated PROM 
assessing disability in individuals with neck pain and 
moderate quality evidence demonstrating good to excel-
lent internal consistency and good test-retest reliability 
[55]. Although the PSFS was originally developed to be 
used across a variety of conditions, moderate quality evi-
dence of high test-retest reliability (ICC = 0.82 for cervi-
cal radiculopathy) of the PSFS has been found in patients 
with neck disorders [55, 56].

For the construct of pain intensity, both the VAS and 
NPRS were reported in over three quarters of the studies 
in our review. Not surprisingly, an international survey of 
researchers determined the NPRS to be the most widely 
used measure in primary care for patients presenting 
with neck pain [57]. The NPRS has demonstrated high-
to-moderate-quality evidence of moderate to strong (0.58 
to 0.93) test-retest reliability with a moderate association 
of concurrent construct validity between the NDI and 
VAS of r = 0.36 to 0.69 in patients with neck pain [57].

An in-depth understanding of the outcomes associ-
ated with physical therapy interventions in the treat-
ment of neck pain is critical to enhancing the quality and 
effectiveness of clinical practice. Although there is no 
substitute for clinical experience and an evidence-based 
objective examination, the knowledge gathered from 
understanding a patient’s health status as they perceive it 
is equally, if not more important to recognize.

It’s critical to note the use of these instruments in clini-
cal care. Standardized PROMs are intended to improve 
patient-centered care, measure intervention effective-
ness, inform clinical decision making, quality improve-
ment initiatives, and enhance shared decision making 
between the patient and the clinician. A recent system-
atic review summarizing patients’ experiences and per-
spectives of PROMs in clinical care found that patients’ 
perceived benefits of PROMs included a sense of empow-
erment, providing information to inform clinical plan-
ning, assessment, diagnosis and individualized treatment. 
However they also noted some common barriers to 
engagement including the PROMs perceived relevance, 
utility of questions, understanding the measures purpose 
and concerns about how information is applied clinically 
[58]. In accordance with patients, most clinicians value 
PROMs as long as they can be useful during the decision-
making process. Noted barriers to their use include not 
having the infrastructure in place for data collection and 
when collection of PROMs disrupts their normal work-
flow [59].

Our review has some noted strengths. First, our study 
was a review of reviews, resulting in our confidence in the 
results of our study. Moreover, our findings were consis-
tent with what has been reported in the recent literature. 
Following Cochrane guidance, our study methodology 
was thorough and robust creating the platform to capture 
as many relevant reviews as possible that met our a priori 
defined inclusion and exclusion criteria. Additionally, 
this study only reviewed systematic reviews, therefore 
it is possible that other PROMs have been evaluated for 
patients with neck pain or cervicogenic headache which 
have not been previously included in a systematic review 
analysis. However, it would be anticipated that the most 
frequently utilized PROMs for patients with neck pain 
would have been included in the selected reviews.

Our review also has some noted limitations which are 
important to acknowledge. A limitation of our study is 
a bias in established measures being reported at higher 
rates. For example, the NDI and the VAS were initially 
published in 1991 and 1921 respectively [60, 61]. Com-
paratively speaking, other disability measures such as 
the NPQ and the NPAD were published in 1994 and 
1999 respectively [62, 63]. For other domains, the SF-36, 
SF-12, TSK and FBQ were published between 1991–1995 
[64–67]. Therefore, no outcome measures in our study 
that were included in three or more reviews have been 
published in the last 20 years.

Additionally, there were PROMs that were not 
reported in our review that have emerged recently. 
Patient-Reported Outcomes Measurement Informa-
tion System (PROMIS) measures were not reported in 
any of the included studies in this review. The PROMIS 
PROMs are gaining increasing popularity in clinical 
practice and research due to their psychometric prop-
erties and their ability to compare patient health and 
treatment outcomes across the continuum of care. A 
recent systematic review by Young et al. found that the 
PROMIS-Physical Function(PROMIS-PF) and PROMIS-
Pain interference(PROMIS-PI) demonstrate moder-
ate to strong correlations with the NDI, VAS, and SF-12 
[68]. Additionally, there is increasing interest in lifestyle 
behaviors related to neck pain [69–72]. PROMs related to 
lifestyle behaviors such as sleep, which has been shown to 
contribute to neck pain intensity and outcomes, were not 
found within our review [72].

There were several research gaps that were identified 
by our study that highlight key areas for future research. 
Although there was moderate consistency in the report-
ing of PROMs within the disability and pain inten-
sity constructs, our review found much lower rates of 
reporting and higher variability within the psychosocial 
construct. Psychosocial measures represented 32% of 
all PROMs however these varied greatly (10 total) with 
80% (8 out of 10) used in only one review across the 37 



Page 15 of 18Ramirez et al. Journal of Patient-Reported Outcomes            (2023) 7:97 

included studies. Given the prevalence of psychoso-
cial factors that may influence neck pain intensity [73, 
74],prognosis [4, 20, 74, 75], and treatment approaches 
[38, 76], these data suggest that psychosocial measures 
are infrequently and inconsistently used when evaluat-
ing patients with neck pain. Thus, it seems reasonable 
to suggest that a gap exists on which measures assess-
ing psychosocial factors are psychometrically supported 
and valuable in clinical practice, therefore resulting in 
this mass heterogeneity. This finding suggests a need for 
future research and specific recommendations for psy-
chosocial PROMs that may be used in clinical practice 
and research in patients with neck pain.

Another measure which was not found in our review, 
is the Optimal Screening for Prediction of Referral and 
Outcome Yellow Flag (OSPRO–YF) tool. Although psy-
chological characteristics can present independently, 
for example as either depression or anxiety, in patients 
with chronic pain they often coexist [77]. The evaluation 
of multiple domains of psychological distress including 
depression, anxiety, and pain catastrophizing allows for 
increased effectiveness and efficiency in discriminating 
between patients who may be at risk for poor outcomes. 
This comprehensive evaluation also allows for classifying 
pain phenotypes and identifying those who would benefit 
from targeted treatment interventions such as cognitive 
behavioral therapy or psychologically informed treat-
ment [77–79]. Due to this, considering a multidimen-
sional tool which evaluates a global psychological profile 
would inform a clinician if specific targeted interventions 
would be beneficial for their patient. The OSPRO-YF tool 
was originally published in 2016 and combines 11 unidi-
mensional psychological questionnaires into 3 domains 
(negative mood, fear avoidance and positive affect). 
This single questionnaire has been shown to have good 
accuracy estimating individual, full-length psychological 
questionnaire scores for depressive symptoms, anxiety, 
anger, fear-avoidance beliefs, kinesiophobia, catastro-
phizing, self-efficacy, and pain acceptance in those with 
neck pain [80–82].

In contrast to the findings within the psychosocial con-
struct, our review found consistency of PROMs within 
the construct of QoL, with 41% of studies reporting 
the use of the SF-36 or the shorter version SF-12. How-
ever, both measures have associated costs, are lengthy 
and have high clinician and patient burden. Therefore 
clinically, we are not able to confidently recommend the 
SF-36 or 12 without taking these barriers into consider-
ation and understanding contextual factors including the 
resources that are available to a clinic setting or clinician.

There are several key implications of our findings. 
First, our study highlights the need for minimal man-
dates of PROMs that capture the full spectrum of neck 
pain-related constructs, including psychosocial factors. 

This has important implications for both clinical prac-
tice and research, as a comprehensive understanding of 
patients’ health as they perceive it is crucial for provid-
ing optimal care, facilitating shared-decision making, 
measuring intervention effectiveness, informing clini-
cal decision making and high quality research. Second, 
our review identified a core set of patient-reported out-
come measures that demonstrate clinical value to clini-
cians and patients. We provide recommendations of 
these measures in clinical practice and research settings, 
aiming to improve the standardization and compara-
bility of patient-reported outcomes across studies and 
interventions.

Conclusion
There is great variability in PROMs used for patients 
with neck pain in physical therapy research and clinical 
practice. Based on these findings, we suggest that future 
research for neck pain evaluate PROMs that are most 
reported and psychometrically supported in the literature 
while considering clinician and patient burden. Based 
on the findings from this review, in the context of other 
literature, we recommend a core set of PROMs evaluat-
ing disability and pain intensity. This includes the NDI 
and NPRS or VAS. Assessment of patient QoL is criti-
cal, however recommendations for QoL PROMs need to 
be considered in the context of available resources and 
administrative burden. The findings from this review 
provides empirical evidence to assist in informing cli-
nicians and researchers on the use of patient-reported 
outcome measures for patients with neck pain seeking 
physical therapy. Further research is needed to confi-
dently recommend a QoL and psychosocial measure for 
patients presenting with neck pain. Other measures that 
were not included in this review but should be further 
evaluated for patients with neck pain are the PROMIS-
PF, PROMIS-PI and the OSPRO-YF tool.
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