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Nurse-led Care for Patients with Rheumatoid Arthritis:
A Systematic Review of the Effect on Quality of Care
Stephanie Garner, Elena Lopatina, James A. Rankin, and Deborah A. Marshall

ABSTRACT. Objective. In the nurse-led care (NLC) model, nurses take on the primary responsibility for patient
management. We systematically assessed the effect of NLC for patients with rheumatoid arthritis (RA)
on multiple dimensions of quality of care from the Alberta Quality of Care Matrix for Health.
Methods. We searched MEDLINE, EMBASE, and CINAHL from 1950 to January 2015.
English-language studies were included if they reported on NLC for patients with RA and assessed 1
or more dimensions of quality (effectiveness, acceptability, efficiency, accessibility, appropriateness,
and safety). Data were synthesized using narrative analysis.
Results.We included 10 studies. The NLC models varied in terms of nurses’ professional designation
(clinical nurse specialists or nurse practitioners); however, their role in the clinic was fairly consistent.
Disease activity was the most common measure of effectiveness, with NLC being equal (n = 2) or
superior (n = 3) to the comparator. NLC was equal (n = 1) or superior (n = 5) versus the comparator
in terms of patient satisfaction (i.e., acceptability of care). NLC was equally safe as other models (n
= 2). Regarding efficiency, results varied across studies (n = 6) and did not allow for conclusions
about models’ cost-effectiveness. In qualitative studies, patients found NLC to be superior in terms
of accessibility [i.e., continuity of care (n = 3) and appropriateness measured with education and
support (n = 4)]; however, no quantitative measures were found.
Conclusion. NLC for patients with RA is effective, acceptable, and safe as compared with other
models. However, current evidence is insufficient to draw conclusions about its efficiency, acces-
sibility, and appropriateness. (First Release February 15 2017; J Rheumatol 2017;44:757–65;
doi:10.3899/jrheum.160535)
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Rheumatoid arthritis (RA) is a chronic disease and its preva-
lence is increasing because of aging and increasing survival
of patients1. This is escalating the demand for rheumatology
care. The traditional model of care for patients with RA
primarily relies on rheumatologists. A shortage of rheumatol-
ogists nationwide is stressing the healthcare system’s

capacity2,3,4. This resource gap necessitates that we reevaluate
the traditional model of care and review alternatives.

Internationally, healthcare authorities have addressed this
shortage by introducing models that rely on other healthcare
providers in expanded clinical roles (e.g., physiotherapists,
nurses, occupational therapists, and pharmacists). One of
these models, nurse-led care (NLC), has been defined as a
practice in which nurses (e.g., registered nurses, clinical nurse
specialists, or nurse practitioners) working in collaboration
with physicians and other team members have their own
patients for whom they provide services such as monitoring,
educating, and support5.

A previous systematic review of 4 randomized controlled
clinical trials (RCT) of NLC focused on disease activity and
patient satisfaction, which are measures of effectiveness and
acceptability of care5. However, complex healthcare inter-
ventions such as NLC affect multiple dimensions of
quality6,7. Moreover, the need for the mix-method approach
in the evaluation of complex healthcare interventions (e.g.,
NLC) has been previously discussed in the literature because
of the limited ability of RCT to establish the effectiveness of
such interventions7,8. To our knowledge, the effect of NLC
on multiple dimensions of quality of care incorporating
various study designs has never been systematically assessed
before.
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The objective of our systematic literature review was to
assess the effect of NLC on the quality of care in patients
with RA using a comprehensive framework for quality of
care: the Alberta Quality of Care Matrix for Health
(AQCMH)9.

MATERIALS AND METHODS
The protocol for the review was registered with PROSPERO (identification
number CRD42015024430X). Ethics approval was not required in accor-
dance with the policy of the Conjoint Health Research Ethics Board at the
University of Calgary, Calgary, Alberta, Canada. A literature search
(Supplementary Tables 1A–C are available from the authors on request) was
performed using the electronic databases MEDLINE, EMBASE, and
CINAHL from 1950 to January 2015. The reference lists of articles included
in the review were hand-searched and experts in the field were consulted to
identify other relevant literature.

All articles were independently screened for eligibility by 2 reviewers (SG,
EL). Articles were included in the systematic review if they reported on
original data from an original study, assessed NLC for patients with RA,
reported on at least 1 measure of quality of care, and were available in English.
The κ statistic, calculated using Stata 11 software, was used as a measure of
interrater agreement for the full-text review10. The National Institute for Health
and Care Excellence Methodology checklists for qualitative studies11 and
RCT12, and the Economic Evaluation study quality checklist by Drummond
and Jefferson13 were used to assess the quality of studies.
Data synthesis and analysis: defining quality of care outcome measures. We
used the AQCMH, which was developed from the United States Institute of
Medicine Report “Envisioning the National Health Care Quality Report”
and is recognized as a comprehensive framework for assessing quality of
care9,14. The AQCMH defines quality of care in 6 dimensions: acceptability,
accessibility, appropriateness, effectiveness, efficiency, and safety9.

We identified all measures of quality of care used as outcomes in the
studies. Subsequently, using the definitions for the AQCMH dimensions, we
mapped each outcome measure to the dimensions of quality (Table
1)9,15,16,17. To assess change in quality in each dimension, we counted the
number of studies reporting NLC being superior, equal, or inferior to the
comparator. When assessing magnitude of change, only statistically signifi-
cant differences in quantitative measures, as defined by p values ≤ 0.05
and/or 95% CI/OR, were considered meaningful evidence of a change.
However, differences in quantitative measures that were not statistically
significant were also synthesized and reported with a statement indicating
that the observed difference was not statistically significant.

RESULTS
Out of 2018 citations identified, 17 articles were selected for
analysis (Figure 1). The agreement on article selection for the
full-text review was moderate (κ statistic = 0.53)18. The 17
publications (10 RCT, 4 qualitative studies, and 3 economic
evaluations; Table 219-28,29,30,31,32,33,34,35,36) represented 10
unique studies. According to design-specific quality assess-
ment checklists (Supplementary Tables 2A–C are available
from the authors on request), 40% and 60% of RCT, 100%
and 0% of qualitative studies, and 100% and 0% of economic
evaluations were of high and moderate quality, respectively.
Description of models. The implementation of the model
varied. In every model, nurses provided patient education,
and in all models except for the one implemented by the
Tijhuis group32,33,34,35, nurses took on the responsibility for
toxicity monitoring. The nurse was often responsible for
clinical assessment19,20,21,22,26,27,28,29,30,36 and making
referrals19,20,21,22,31,32,33,34,35. Two models specified that the
nurse was to suggest29 or make medication changes30. While
the professional designation of the nurses differed from study
to study, all had rheumatology experience except for Bala, 
et al’s study, which involved both nurses with basic training
and nurses who specialized in rheumatology26.
Effectiveness. The 28-joint Disease Activity Score 
(DAS28)15 was used as an effectiveness measure in 5
studies19,20,29,30,31,33. Hill, et al reported NLC being superior
to trainee rheumatologist–led care (RLC), but did not provide
the mean DAS28 scores, making these data hard to
interpret29. The AMBulant opfølgning for patienter med stabil
Reumatoid Artrit (AMBRA) group reported no statistically
significant difference between NLC and RLC at 12 months,
but found NLC to be superior at 24 months (p < 0.05)19,20.
Using a noninferiority design, Ndosi, et al found NLC nonin-
ferior to RLC30. Ryan, et al also found NLC superior with
patients in the NLC arm, who showed improvements in their
DAS28 scores compared with traditional care (–0.9 vs 0.1, 
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Table 1. Outcome measures reported in the included studies mapped with the dimensions of quality of the Alberta Quality Matrix for Health9.

Dimension Definition Examples of Outcome Measures

Effectiveness Health services are provided based on scientific knowledge DAS28 (n = 5), HAQ (n = 4), pain (n = 4), fatigue (n = 3), 
to achieve desired outcomes. morning stiffness (n = 3), AIMS (n = 3), self-efficacy (n = 2)

Acceptability Health services are respectful and responsive to user needs, Satisfaction (n = 7), clinic attendance (n = 1)
preferences, and expectations. 

Efficiency Resources are optimally used in achieving desired outcomes. No. conferrals (n = 4), referrals (n = 4), appointment length 
(n = 3), cost (n = 4)

Safety Mitigate risks to avoid unintended or harmful results. Out-of-range blood tests (n = 2), adherence to required 
monitoring (n = 2), healthcare contacts (n = 5), 

hospitalizations (n = 4), death (n = 2)
Appropriateness Health services are relevant to user needs and are based on Relationship with care provider (n = 5), holistic 

accepted or evidence-based practice. care (n = 3), provision of information (n = 5)
Accessibility Health services are obtained in the most suitable setting in a Continuity of care (n = 3), access to care (n = 3)

reasonable time and distance. 

n: no. studies reporting an outcome of interest (note: not no. publications); DAS28: 28-joint Disease Activity Score15; HAQ: Health Assessment Questionnaire16;
AIMS: Arthritis Impact Measurement Scale17.
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p < 0.05)31. In the study by Tijhuis, et al, which compared
NLC to inpatient and day-patient team care, patients
receiving NLC had improvements in their DAS28 scores
(mean decrease of 1.1, p < 0.001); however, this was not
compared with traditional care33.

The Health Assessment Questionnaire (HAQ)16 was used
in 4 studies19,20,30,32,33,36. The AMBRA study found no
difference between NLC and RLC at 12 months or 24
months19,20. This was consistent with work by Ndosi, et al,
which found that NLC was noninferior to RLC30. The
Tijhuis, et al publications demonstrated that HAQ scores
improved compared with baseline at 12 months (mean
change 0.17, p < 0.05) and 24 months (mean change 0.20, 
p < 0.01) in patients receiving NLC, but this was minimally
clinically relevant32,33. At 12 months of followup, Watts, et
al noted higher HAQ scores in patients receiving NLC
compared with patients receiving RLC36, but they were not
clinically significant.

Pain was measured using a Likert or visual analog scale
(VAS) in 4 studies19,20,27,29,30. Three authors found NLC
superior to RLC (p < 0.05)27,29,30 and the AMBRA study
found no statistically significant difference between NLC and
RLC at 12 months or 24 months19,20.

Fatigue was reported in 3 studies19,20,29,30. Hill, et al
measured fatigue in minutes and found patients with NLC
had less fatigue than those with trainee RLC (p = 0.02)29.
Ndosi, et al, using a fatigue VAS, found NLC superior to

RLC (p < 0.001)30. However, the AMBRA study, again using
a VAS, found no statistically significant difference between
NLC and RLC at 12 months or 24 months19,20.

In the work by Hill, et al and Ndosi, et al, NLC was
inferior regarding morning stiffness compared with RLC or
trainee RLC, but this was only statistically significant in the
work by Ndosi, et al (RLC change 6.67 vs NLC –5.98, p =
0.01)29,30. Earlier work by Hill, et al had shown no statisti-
cally significant difference between NLC and RLC in this
outcome27.

Three studies included the Arthritis Impact Measurement
Scale as an effectiveness measure and none of those studies
found a difference between NLC and RLC or trainee
RLC17,27,29,31.

In the AMBRA study, NLC was found to be superior to
RLC regarding self-efficacy at 12 months, but this was not
statistically significant at 24 months19,20. Arvidsson, et al’s
phenomenographic study noted that NLC patients were
empowered to solve their own problems25.
Acceptability. When NLC was compared with RLC or trainee
RLC using a satisfaction VAS questionnaire or interviews,
NLC was found to be superior in 3 studies22,28,29 and no
difference in 1 study30. A survey by Arthur and Clifford found
that NLC had the most effect on satisfaction with continuity
of care, general satisfaction, the provision of information, and
empathy23,24. In Tihjuis, et al, patients were less satisfied
with NLC, but this was compared to day-patient or inpatient
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Figure 1. Flow diagram of preferred reporting items for systematic reviews and metaanalyses.

 www.jrheum.orgDownloaded on March 20, 2024 from 

http://www.jrheum.org/


760 The Journal of Rheumatology 2017; 44:6; doi:10.3899/jrheum.160535

Personal non-commercial use only. The Journal of Rheumatology Copyright © 2017. All rights reserved.

Ta
ble

 2.
Ch

ara
cte

ris
tic

s o
f in

clu
ded

 stu
die

s.

Stu
dy

Co
un

try
Ty

pe 
of 

Stu
dy

Siz
e, n

Pa
tie

nts
Int

erv
ent

ion
Co

mp
ara

tor
Du

rat
ion

Di
me

nsi
on

 
Vis

it 
Nu

rse
 

Ro
le 

of 
Ro

le 
of 

Me
asu

red
Fre

qu
enc

y
Ex

per
ien

ce
Nu

rse
Ph

ysi
cia

n

AM
BR

A
Pri

md
ahl

, D
enm

ark
RC

T19
,20

28
719

,20
,21

RA
 fo

r m
ini

mu
m 

3-h
 in

for
ma

tio
n

Rh
eum

ato
log

y
Pa

tie
nt 

fol
low

up
Rh

eum
ato

log
ist

Rh
eum

ato
log

ist
12

 m
os19

Eff
ect

ive
nes

s,
et 
al1

9
of 

18
 m

os.
 N

o c
han

ges
 s

ess
ion

, th
en 

ran
do

mi
zed

ou
tpa

tie
nt 

inc
lud

ing
 jo

int
 

ava
ila

ble
 fo

r
(or

 re
sid

ent
), 

acc
ept

abi
lity

, 
to 

DM
AR

D 
in 

pas
t 

to 
NL

C (
30

-m
in 

vis
it 

nu
rse

ass
ess

me
nt,

 re
vie

wi
ng

ref
err

al.
 If 

GP
saf

ety
19

,20
3 m

os 
and

 D
AS

28
 < 

2.8
 

eve
ry 

3 m
os)

, sh
are

d
blo

od
 w

ork
, 

sig
nif

ica
nt

and
 H

AQ
 < 

3.2
. 

car
e (

yea
rly

 re
vie

w 
wi

th
HA

Q,
 re

fer
ral

s
cha

ng
es 

in 
No

 bi
olo

gic
 

rhe
um

ato
log

ist
, re

gu
lar

 
(G

P/P
T/O

T),
 an

d 
HA

Q 
or 

the
rap

y p
ati

ent
19

,20
,21

fol
low

up
 w

ith
 G

P),
 or

 
tea

chi
ng

 
DA

S2
8, 

ref
err

al 
RL

C (
20

- to
 30

-m
in 

vis
it 

sel
f-m

ana
gem

ent
to 

eve
ry 

3–
12

 m
os)

tec
hn

iqu
es

rhe
um

ato
log

ist
Pri

md
ahl

, et
 al

20
24

 m
os20

Sø
ren

sen
, et

 al
21

Ec
on

om
ic 

eva
lua

tio
n21

24
 m

os21
Eff

ici
enc

y21
Pri

md
ahl

, et
 al

22
Qu

ali
tat

ive
 

33
22

Pa
tie

nts
 pa

rtic
ipa

tin
g

Ac
cep

tab
ilit

y, 
(fo

cus
 gr

ou
p)22

in 
AM

BR
A s

tud
y w

ho
 

app
rop

ria
ten

ess
22

had
 at

ten
ded

 cl
ini

c f
or 

> 1
 yr

22
Ar

thu
r a

nd
 

UK
Qu

ali
tat

ive
 (s

urv
ey)

80
RA

 re
cen

tly
 sta

rte
d 

No
t re

po
rte

d
Rh

eum
ato

log
y

Mo
nit

ori
ng

 to
xic

ity
, 

Av
ail

abl
e i

f c
on

cer
ns

GP
N/

A
Ac

cep
tab

ilit
y

Cl
iffo

rd23
,24

rec
eiv

ing
 D

MA
RD

 an
d w

ho
m 

nu
rse

 sp
eci

ali
st

edu
cat

ion
, an

d
nu

rse
 ha

d f
oll

ow
ed 

for
 at

 
sup

po
rt. 

On
ce

lea
st 3

 m
os

sta
bil

ize
d o

n m
edi

cat
ion

, 
dis

cha
rge

d b
ack

 to
 G

P 
for

 m
on

ito
rin

g
Ar

vid
sso

n,
Sw

ede
n

Qu
ali

tat
ive

 
16

RA
 re

cei
vin

g D
MA

RD
30

 m
ins

 1–
4×

 pe
r y

r
Rh

eum
ato

log
y

Ed
uca

tio
n, 

sup
po

rt, 
Gu

ide
 an

d a
dv

ise
Pa

tie
nts

N/
A

Ap
pro

pri
ate

nes
s

et 
al2

5
(ph

eno
me

no
gra

ph
y)

att
end

ing
 N

LC
nu

rse
adm

ini
str

ati
on

 of
 

for
 tre

atm
ent

 
pre

vio
us

bio
log

ics
/D

MA
RD

, an
d 

and
 re

fer
ral

exp
eri

enc
e w

ith
tox

ici
ty 

mo
nit

ori
ng

oth
er 

mo
del

 of
 ca

re
Ba

la,
 

Sw
ede

n
Qu

ali
tat

ive
 

18
RA

 w
ith

 at
 le

ast
 

No
t re

po
rte

d
Rh

eum
ato

log
y

Pa
tie

nt 
fol

low
up

, 
No

t re
po

rte
d

Pa
tie

nts
 

N/
A

Ac
cep

tab
ilit

y, 
et 
al2

6
(th

em
ati

c c
on

ten
t 

3 c
on

tac
ts w

ith
 N

LC
nu

rse
 an

d n
urs

e
mo

nit
ori

ng
 of

 
pre

vio
us 

exp
eri

enc
e

app
rop

ria
ten

ess
ana

lys
is)

wi
th 

bas
ic 

tra
ini

ng
dis

eas
e a

cti
vit

y, 
wi

th 
oth

er 
mo

del
 

ini
tia

tio
n, 

and
 m

on
ito

rin
g 

of 
car

e
of 

DM
AR

D/
bio

log
ics

, 
edu

cat
ion

, su
pp

ort
, 

and
 co

nsi
der

ati
on

 of
 

me
nta

l w
ell

-be
ing

. 
Te

lep
ho

ne 
ho

tlin
e

Hi
ll, 
et 
al2

7 , 
UK

RC
T

70
RA

 w
ho

 ha
d b

een
 

6 v
isi

ts i
n 1

2 m
os

Nu
rse

 pr
act

itio
ner

Fo
llo

wu
p, 

mo
nit

ori
ng

, 
Av

ail
abl

e f
or 

Rh
eum

ato
log

ist
12

 m
os

Eff
ect

ive
nes

s
and

 H
ill28

see
n a

t le
ast

 3×
 

(rh
eum

ato
log

y)
edu

cat
ion

, an
d

con
fer

ral
s o

r  
saf

ety
27

; 
pre

vio
usl

y a
t c

lin
ic 

and
 

sup
po

rt
ref

err
als

acc
ept

abi
lity

28
dia

gn
osi

s a
nd

 m
ana

gem
ent

 
pla

n e
sta

bli
she

d

 www.jrheum.orgDownloaded on March 20, 2024 from 

http://www.jrheum.org/


761Garner, et al: Nurse-led care in RA

Personal non-commercial use only. The Journal of Rheumatology Copyright © 2017. All rights reserved.

Ta
ble

 2.
Co

nti
nu

ed.

Stu
dy

Co
un

try
Ty

pe 
of 

Stu
dy

Siz
e, n

Pa
tie

nts
Int

erv
ent

ion
Co

mp
ara

tor
Du

rat
ion

Di
me

nsi
on

 
Vis

it 
Nu

rse
 

Ro
le 

of 
Ro

le 
of 

Me
asu

red
Fre

qu
enc

y
Ex

per
ien

ce
Nu

rse
Ph

ysi
cia

n

Hi
ll, 
et 
al2

9
UK

RC
T

80
RA

 w
ho

 ha
d b

een
 

6 v
isi

ts i
n 1

2 m
os

Nu
rse

 pr
act

itio
ner

Fo
llo

wu
p i

ncl
ud

ing
Av

ail
abl

e f
or 

Jun
ior

 ho
spi

tal
 

12
 m

os
Ac

cep
tab

ilit
y,

see
n a

t le
ast

 3×
 

(rh
eum

ato
log

y)
ass

ess
ing

 di
sea

se
con

fer
ral

s o
r 

do
cto

r u
nd

erg
oin

g
eff

ect
ive

nes
s, 

pre
vio

usl
y a

t c
lin

ic
sta

tus
, su

gg
est

ing
 

ref
err

als
tra

ini
ng

 in
 

eff
ici

enc
y, 

ma
nag

em
ent

 ch
ang

es,
 

rhe
um

ato
log

y
saf

ety
ref

err
als

 as
 ne

ede
d 

to 
ph

ysi
cia

ns 
and

 al
lie

d 
hea

lth
 pr

ofe
ssi

on
als

, an
d 

add
res

sin
g p

ati
ent

s’ p
hy

sic
al,

 
soc

ial
, an

d k
no

wl
edg

e d
efi

cit
s 

Nd
osi

, 
UK

RC
T i

ncl
ud

ing
18

1
RA

 w
ho

 w
ere

 no
t 

Fiv
e v

isi
ts p

er 
yr.

 
Cl

ini
cal

 nu
rse

As
ses

sed
 pa

tie
nts

 an
d

Rh
eum

ato
log

ist
 

Rh
eum

ato
log

ist
12

 m
os

Ac
cep

tab
ilit

y, 
et 
al3

0
eco

no
mi

c e
val

uat
ion

un
der

 th
e c

are
 of

 
Int

erv
ent

ion
 ar

m
spe

cia
lis

t
we

re 
res

po
nsi

ble
 fo

r
ava

ila
ble

 if 
acc

ess
ibi

lity
, 

inv
olv

ed 
pra

cti
tio

ner
s, 

30
-m

in 
app

oin
tm

ent
s, 

(rh
eum

ato
log

y)
pai

n m
ana

gem
ent

, 
con

cer
ns

app
rop

ria
ten

ess
, 

con
com

ita
nt 

dis
eas

e, 
con

tro
l a

rm
 15

 m
in

ord
eri

ng
 ra

dio
gra

ph
s 

eff
ect

ive
nes

s, 
or 

aw
ait

ing
 su

rge
ry

and
 bl

oo
d w

ork
, 

eff
ici

enc
y, 

me
dic

ati
on

 ch
ang

es,
 

saf
ety

and
 re

fer
ral

s. T
hey

 pr
ov

ide
d 

psy
cho

soc
ial

 su
pp

ort
 an

d 
pat

ien
t e

du
cat

ion
Ry

an,
 et
 al

31
UK

RC
T

71
RA

 sta
rtin

g a
 

Pa
tie

nts
 in

 bo
th 

arm
s w

ere
 

Cl
ini

cal
 nu

rse
In 

add
itio

n t
o m

on
ito

rin
g

Rh
eum

ato
log

ist
Ou

tpa
tie

nt
12

 m
os

Eff
ect

ive
nes

s, 
new

 D
MA

RD
rev

iew
ed 

we
ekl

y f
or 

spe
cia

lis
t

dru
g t

ox
ici

ty,
 pr

ov
ide

d
ava

ila
ble

sta
ff n

urs
e

eff
ici

enc
y, 

1 m
o a

nd
 th

en 
eve

ry 
(rh

eum
ato

log
y)

edu
cat

ion
 (p

ain
 

if c
on

cer
ns

wo
rki

ng
 w

ith
saf

ety
mo

 fo
r a

 yr
. V

isi
t le

ng
th 

ma
nag

em
ent

, p
aci

ng
, 

rhe
um

ato
log

ist
wa

s 1
0 m

in
go

al 
set

tin
g, 

and
 

fat
igu

e) 
and

 re
fer

ral
s 

to 
all

ied
 he

alt
h a

s n
eed

ed
Tij

hu
is

the
 

RC
T32

21
032

,33
,34

RA
 w

ith
 in

cre
asi

ng
 

Nu
rse

 de
ter

mi
ned

 
Cl

ini
cal

 nu
rse

Pro
vid

ed 
inf

orm
ati

on
 

Pa
tie

nts
 sa

w
Inp

ati
ent

 ca
re

12
 m

os32
Eff

ect
ive

nes
s32

,33
Tij

hu
is,

Ne
the

rla
nd

s
dif

fic
ult

y w
ith

 AD
L 

fre
qu

enc
y a

nd
 

spe
cia

lis
ts

abo
ut 

RA
 an

d m
ade

 
the

ir a
tte

nd
ing

and
 da

y-p
ati

ent
et 
al3

2
ov

er 
pri

or 
6 w

eek
s

du
rat

ion
 of

 ca
re.

 
(rh

eum
ato

log
y)

ref
err

als
 (P

T/O
T/S

W)
. 

rhe
um

ato
log

ist
 fo

r
tea

m 
car

e
Av

era
ge 

wa
s th

ree
 1-

h 
In 

con
sul

tat
ion

 w
ith

the
 du

rat
ion

 of
vis

its
 w

ith
 nu

rse
 

rhe
um

ato
log

ist
, p

res
cri

bed
the

 stu
dy

ov
er 

12
 w

eek
s

ada
pti

ve 
equ

ipm
ent

, jo
int

 
spl

int
s

Tij
hu

is, 
et 
al3

3
RC

T33
24

 m
os33

van
 de

n H
ou

t, e
t a
l34

Ec
on

om
ic 

24
 m

os34
Eff

ici
enc

y, 
eva

lua
tio

n34
saf

ety
34

Tij
hu

is, 
et 
al3

5
RC

T (
sur

vey
)35

17
435

6 w
eek

s 
Ac

cep
tab

ilit
y35

(D
P/I

P c
are

), 
12

-w
eek

 N
LC

35
Wa

tts
, 

UK
Ob

ser
vat

ion
al 

34
9

“S
tab

le 
RA

”: 
est

abl
ish

ed
No

t re
po

rte
d

Nu
rse

 
As

ses
s d

ise
ase

 ac
tiv

ity
Rh

eum
ato

log
ist

Rh
eum

ato
log

ist
 

12
 m

os
Eff

ect
ive

nes
s, 

et 
al3

6
inc

lud
ing

 ec
on

om
ic 

RA
 fo

r >
 1 

yr,
 co

uld
pra

cti
tio

ner
s

and
 dr

ug
 th

era
py

ava
ila

ble
 if 

(w
ith

 tra
ine

es)
eff

ici
enc

y
eva

lua
tio

n
no

t h
ave

 se
ver

e o
r 

(rh
eum

ato
log

y)
for

 ef
fic

acy
 an

d
con

cer
ns.

 G
P 

un
con

tro
lle

d d
ise

ase
 or

 
com

pli
cat

ion
s

sig
ned

 pr
esc

rip
tio

ns 
sev

ere
 fu

nct
ion

al 
im

pai
rm

ent
for

 nu
rse

AM
BR

A:
 AM

Bu
lan

t o
pfø

lgn
ing

 fo
r p
ati
en
ter
 m
ed
 sta

bil
 Re

um
ato

id 
Ar
tri
tg

rou
p; 

RC
T: 

ran
do

mi
zed

 co
ntr

oll
ed 

tria
l; R

A:
 rh

eum
ato

id 
art

hri
tis

; D
MA

RD
: d

ise
ase

-m
od

ify
ing

 an
tirh

eum
ati

c d
rug

s; D
AS

28
: 2

8-j
oin

t D
ise

ase
 Ac

tiv
ity

Sc
ore

; H
AQ

: H
eal

th 
As

ses
sm

ent
 Q

ues
tio

nn
air

e; 
NL

C:
 nu

rse
-le

d c
are

; A
DL

: a
cti

vit
ies

 of
 da

ily
 liv

ing
; G

P: 
gen

era
l p

rac
titi

on
er;

 RL
C:

 rh
eum

ato
log

ist
-le

d c
are

; P
T: 

ph
ysi

oth
era

pis
t; O

T: 
occ

up
ati

on
al 

the
rap

ist
; S

W:
 so

cia
l w

ork
er;

DP
: d

ay-
pat

ien
t te

am
 ca

re;
 IP

: in
pat

ien
t te

am
 ca

re;
 N

/A
: n

ot 
app

lic
abl

e.

 www.jrheum.orgDownloaded on March 20, 2024 from 

http://www.jrheum.org/


care with nurses included in the team33,35. In addition to
greater satisfaction with NLC, Hill, et al found that clinic
attendance was better in the NLC arm27.
Efficiency. Measures of efficiency included number of
referrals or conferrals, length of consultation, overall costs,
and cost-effectiveness.

Hill, et al found that 3.8% (8/210) of visits resulted in a
11.9% (25/210) referral or conferral to a rheumatologist;
usually related to changes in therapy27. In later work comparing
NLC with trainee RLC, Hill, et al found that there were 24%
(58/234) of conferrals in the NLC arm compared with 18%
(42/246) in the trainee RLC arm. The relative risk of a conferral
in the NLC arm was 1.45 (95% CI 1.0–2.1; p = 0.04)29. Sixty
percent of these conferrals were for changes in therapy and 33%
for steroid injections29. In the study by Ndosi, et al, the relative
risk of conferrals in patients attending NLC was 3.22 (95% CI
2.1–5.0; p < 0.001)30. Watts, et al reported a higher number of
visits to a rheumatologist in the NLC arm than in the RLC arm
(mean 1.63 and 1.53, respectively), which was attributed to the
restriction in a nurse’s ability to prescribe and perform joint
injection, and more rheumatology nursing visits (mean 2.28 and
1.5, respectively)36.

Hill, et al found that nurses made more referrals to other
healthcare providers (relative risk 5.3, 95% CI 3.4–8.2; p <
0.0001)27. In Hill, et al’s later work comparing NLC with
trainee RLC, the number of referrals was again higher in the
nursing group (relative risk 2.8, 95% CI 1.8–4.2; p < 0.0001),
but the trainee ordered more laboratory investigations
(relative risk 0.46, 95% CI 0.2–0.9; p = 0.03)29. Ndosi, et al
documented referrals and found no statistically significant
difference between NLC and RLC30. Ryan, et al found that
the number of referrals by NLC and RLC to rheumatologists
or family physicians was similar31.

Ndosi, et al found that the median consultation time in the
NLC group was 20 min [interquartile range (IQR) 15–30
min] compared with 15 min in RLC (IQR 10–15 min)30. Hill,
et al reported that the nurse saw 8.3 patients per clinic
compared with the rheumatologist who saw 17.9 patients per
clinic27. The AMBRA study group noted that nurse visits
were 30 min compared to RLC visits, which were 20–30 min
long19,20.

Cost of NLC was assessed in 4 studies21,30,34,36. Ndosi, et
al identified that the difference in mean overall cost
(including costs of clinic and specialist visits, diagnostic
procedures, hospitalizations, and medications) was not statis-
tically significantly different between NLC and RLC,
although consultation costs in NLC group were lower30.
Incremental cost-effectiveness ratio, which estimates the cost
for an additional unit of health benefit from NLC versus the
other model of care13, varied depending on the health benefit
chosen to measure effectiveness, cost assessed, and the type of
statistical analysis used. For instance, with willingness-to-pay
of £50,000 for an additional unit of benefit, NLC was found
to be cost-effective when health benefit was measured as RA

disease activity (e.g., DAS28), but not cost-effective when
health benefit was measured with a generic health-related
quality of life measure [HRQOL; e.g., quality-adjusted
life-yrs (QALY), which accounts for the quality and the
quantity of life]30.

Tijhuis, et al found that the costs of the initial treatment
(e.g., costs of staff, medications, equipment, and material
directly attributable to inpatient and day-patient hospitaliza-
tions) and total societal care costs (e.g., other hospitalizations,
home care, unpaid labor) were statistically significantly lower
in the NLC compared with inpatient and day-patient team
care by at least €490034. Incremental cost-effectiveness ratio
was not calculated in the study.

In the AMBRA 2-year followup study, NLC was not
significantly different from RLC and general practitioner care
in costs and health benefit [disease activity (e.g., DAS28,
C-reactive protein)], functional status (e.g., HAQ), and
HRQOL (e.g., QALY)20. Overall, in terms of both health
benefit (measured with QALY) and costs, the difference
between NLC and RLC was not statistically significantly
different. Similarly, in the Watts, et al study, no statistically
significant difference in cost and health benefit measured
with QALY was found between NLC and RLC36.
Safety. Two studies reported on adherence to mandatory
laboratory monitoring and found no statistically signifi-
cant difference between NLC and RLC in patient
adherence19,20,36. Two of the studies further found no
statistically significant difference between the 2 models
regarding out-of-range blood tests (e.g., abnormal alanine
aminotransferase)20,27.

Five studies reported on healthcare contacts and found no
statistically significant differences in the number of hospital-
izations in NLC27,30,32,33,36. The AMBRA study noted that
there was no difference in the number of unplanned family
physician visits at 12 months and 24 months19,20.

Regarding mortality, 3 studies documented no difference
between NLC and RLC20,29,30.
Appropriateness. Using qualitative methods of phenomeno-
graphy and thematic content analysis, Arvidsson, et al and
Bala, et al documented that patients receiving NLC said they
gained attention, empathy, and holistic person-centered
care25,26. A recurring theme throughout was the relationship
formed between nurse and patient25,26. In Arthur and Clifford,
patients identified the nurse’s positive attitude toward the
patient, and the patient/nurse relationship, as the most
important aspects of nursing care23,24. Patients in other
studies also found that the positive attitude of the nurses
coordinating their care was important22,25,26. Ndosi, et al
noted that nurses provided psychosocial support more
frequently than did RLC (relative risk 3.3, 95% CI 2.6–4.3;
p < 0.0001)30. Primdahl, et al found that rheumatologists
focused more on disease control than the patient’s
problems22. They also noted that patients were reluctant to
talk about nonmedical issues with the physician22. Impor-
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tantly, patients trusted the nurses and felt confident in their
knowledge and skill22,25.

Two studies used the Patient Knowledge Questionnaire to
assess disease knowledge37. Hill, et al found patients
receiving NLC more knowledgeable than those attending
RLC (67.3% and 52.3%, respectively, p < 0.0001)27.
However, their later study found no knowledge difference
between the 2 groups27. Ndosi, et al noted that nurses
documented educating patients more frequently than rheuma-
tologists (relative risk 1.7, 95% CI 1.4–2.1; p < 0.0001)30. In
Arvidsson, et al and Bala, et al, patients said that NLC clinics
improved their knowledge and skills through education25,26.
Accessibility. Three qualitative studies reported on the patient’s
perception of continuity of care and access19,22,25,26. Patients
reported that nurses provided regular, accessible care that
ensured continuity19,25,26 and allocated sufficient time to
address patients’ thoughts, feelings, and social situations22,25,26.

DISCUSSION
To our knowledge, ours is the first systematic review compre-
hensively assessing the effect of NLC for patients with RA
on multiple dimensions of quality. Our findings suggest that
NLC is highly acceptable to patients, equally effective, and
safe in the short term (12–24 mos). NLC seems to be appro-
priate and accessible from the patient perspective, but no
quantitative measures of these dimensions were reported.
Regarding efficiency of care, most studies suggested that
NLC is equal in cost or less costly than other models.
However, there is limited evidence to support this at present
and/or to draw any conclusions about cost-effectiveness of
this model.

These findings are consistent with the previous systematic
review of effectiveness of NLC in patients with RA by Ndosi,
et al, which reported that although some disease activity and
patient-reported outcomes (e.g., functional status, coping,
and satisfaction) supported NLC, there was insufficient
evidence to draw conclusions5. Our review adds to the
existing evidence by showing that NLC is acceptable,
effective, and safe. This review was more comprehensive
because we used a multidimensional quality-of-care
framework and included a breadth of qualitative and quanti-
tative study designs. In doing so, we noted that the evidence
in several dimensions such as efficiency, appropriateness,
and accessibility is incomplete. In addition to this, we
included 7 papers, which represented 4 unique studies,
published after 201019,20,21,22,26,30,36.

NLC has also been evaluated in patients with inflam-
matory arthritis such as RA, psoriatic arthritis, juvenile
idiopathic arthritis, ankylosing spondylitis, and undifferen-
tiated polyarthritis38, and in patients with these conditions
who were receiving biologic therapy39,40,41. Although we
excluded those papers because they did not report disaggre-
gated results on patients with RA, their results were
consistent with our findings. NLC for patients with inflam-

matory arthritis has been shown to be effective and
acceptable38,39,40. One study reported lower costs of NLC for
patients with inflammatory arthritis compared with RLC;
however, the cost-effectiveness ratio was not calculated and
conclusions about the efficiency of this model cannot be
made41.

Our inclusive methodological approach was feasible
because of the multidisciplinary expertise of the study team
(i.e., a physician, a nurse practitioner, and health economists
and researchers) and was strengthened by a rigorous
approach to the literature and quality assessment of included
studies following validated study design–specific quality
assessment checklists.

Nonetheless, our approach resulted in several limitations.
Because of the heterogeneity of study designs and outcome
measures, a metaanalysis could not be completed. Although
agreement between reviewers as calculated by the κ statistic
was moderate, the observed agreement between reviewers
was very high (94% for the full-text review). This
discrepancy could be explained by the limitations of the κ
statistic due to assumptions around the calculation of
expected agreement42. While the studies’ qualities were
mostly moderate to high, only 1 study was powered to detect
noninferiority.

Given healthcare resource constraints, our findings on the
dimension of efficiency (i.e., usage of healthcare resources
in relation to the outcomes achieved) is of particular interest.
The lower costs associated with nurses compared with physi-
cians is often used as a rationale for expected savings with
the NLC model43. However, the lack and overall low quality
of evidence on the cost-effectiveness of the nursing model of
care44,45,46 raise questions regarding expected savings.
Through consideration of cost as just one of the measures of
efficiency, and efficiency as just one of the dimensions of
quality, our systematic review further supports these
concerns. Although 3 out of 4 studies reported some lower
costs, NLC was associated with longer appointments and
frequent conferrals with the physician27,30,36, and may result
in higher costs36. To account for this and to understand
whether increased resource consumption within NLC was
worth an additional health benefit, studies on the cost-effec-
tiveness of NLC should incorporate the cost of the nurses’
time and conferral/re-referral time. Studies should also
consider the characteristics of nurses’ roles and responsibil-
ities, and whether nurses substitute for or supplement physi-
cians’ care. The AMBRA study also raised the interesting
issue of the patient population for which this type of inter-
vention would be best suited, such as patients with low
disease activity, where changes to therapy would be less
frequent20.

Nevertheless, despite a lack of evidence to support expec-
tations for improved efficiency and access to care associated
with NLC models, their success seems to be rooted in the
nurses’ holistic approach to care. While the nurses’
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experience and professional designation varied in each study,
the role of the nurse within the clinic was fairly consistent.
According to our findings, patients were highly satisfied with
NLC and this seemed to be related to education, empathy,
continuity, and accessibility28.

NLC for patients with RA is promising and is effective,
acceptable, and safe compared with other models. However,
current evidence is insufficient to draw conclusions about the
model’s efficiency, accessibility, and appropriateness. Future
work should address these gaps to ensure NLC delivers
quality care according to all dimensions of quality. In
addition, liability, funding arrangements, and the relationship
between the nurse and the conferring physician need to be
delineated.
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