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Abstract Renal disease is a common health condition
that leads to loss of physical function, frailty, and premature
loss of independence in addition to other severe comorbidi-
ties and increased mortality. Increased levels of physical
activity and initiation of exercise training is recommended
in the current guidelines for all patients with renal disease,
but participation and adherence rates are low. The barri-
ers to exercise and physical activity in patients with renal
disease are not well defined and currently based on patient
provider perception and opinion. There have been no pub-
lished reviews that have synthesized published findings on
patient reported barriers to exercise. This integrative litera-
ture review therefore aimed to identify the current under-
standing of patient reported barriers to regular exercise.
This integrative review found that patient perceived barri-
ers to exercise are not consistent with the barriers that have
been identified by renal disease specialists and healthcare
providers, which were disinterest, lack of motivation, and
being incapable of exercise. The patient reported barriers
identified through this review were complex and diverse,
and the most frequently reported patient perceived barrier
to exercise was low energy levels and fatigue. It is clear that
additional research to identify patient perceived barriers to
exercise is needed and that patient directed interventions to
address these barriers should be developed. This integra-
tive review provides information to the interdisciplinary
nephrology team that can be used to tailor their assessment
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of barriers to exercise and provide exercise education for
patients with renal disease.

Keywords Renal disease - Chronic kidney disease -
Exercise - Barriers

Introduction

Renal disease is a common chronic condition, with 15.23%
of the total United States population having diagnosed
chronic kidney disease (CKD) stages I through IV [1] and
648,538 people have end stage renal disease (ESRD) [2].
Chronic kidney disease has an estimated worldwide preva-
lence of 11-13% [3]. Despite medical treatment advances,
renal disease remains a debilitating disease with a myr-
iad of consequences, including depression, fatigue, and
decreased quality of life [4]. Patients with renal disease are
also at risk for developing co-morbid conditions, cardiovas-
cular disease, reduced physical function, and frailty leading
to premature loss of independence [5].

Although renal disease symptoms and associated co-
morbidities have the potential to be improved with life-
style interventions, the majority of patients with renal
disease are not exercising and daily physical activity lev-
els are below population norms [5-10]. The National Kid-
ney Foundation (NKF) and the Kidney Disease Improving
Global Outcomes (KDIGO) have developed physical activ-
ity recommendations for patients with renal disease, which
are similar to those for other chronic disease populations.
Current recommendations include aerobic exercise 30 min
on most days of the week [11, 12]. Observational and epi-
demiological investigations have demonstrated that patients
with CKD participate in physical activity approximately
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9 days per month [13] and 43.9% of patients with ESRD
reported not exercising [14].

Attempts have been made to make exercise more con-
venient for patients with renal disease, particularly for
patients with ESRD on hemodialysis (HD). Intervention
studies have instituted intradialytic exercise programs using
cycle ergometers and various resistance exercises [15-17].
Despite these attempts at tailored interventions, patients
are not adhering to exercise regimens. When Konstantini-
dou and colleagues compared intradialytic exercise, home-
based exercise, and rehabilitation center-based exercise, the
group that participated in the intradialytic exercise program
had a dropout rate of 16.7%, as compared to 23.8% dropout
rate for patients in the rehabilitation center-based group and
16.7% in the home-based exercise group [18].

Despite the recommendations and attempts to integrate
exercise into plans of care, it is clear that patients with
renal disease are not exercising. In order for clinicians to
create tailored exercise interventions that promote exercise
adherence, further examination of barriers to exercise is
needed. We examined previously published meta-analyses,
systematic reviews, and integrative reviews on this topic
area. Although several reviews on the benefits of exercise
for patients with kidney disease have been published, the
search did not yield any meta-analyses, or systematic or
integrative reviews dedicated to examining patient reported
barriers to regular exercise. Therefore, the aim of this inte-
grative review is to ascertain patient reported barriers to
regular exercise for adult patients with CKD and ESRD.

Methods

Seven electronic databases were searched to locate studies
on patient reported barriers to exercise: Medline via Pub-
Med, Medline via Ovid, CINAHL via EBSCO, PsychInfo
via EBSCO, Embase, ProQuest Dissertations and The-
ses, and Scopus. The searches included all available lit-
erature from the start of the databases through September
2016 to obtain the broadest collection of studies possible.
The search terms were determined based on a preliminary
review of the literature (see Table 1). The search terms used

Table 1 Search terms

in each database were chosen based on database preference
language (i.e. MeSH, Emtree, CINAHL headings, etc.).

We developed inclusion criteria to capture the most rel-
evant research on adult patients with kidney disease and the
barriers they report that prevent them from exercising. The
inclusion criteria were articles that: (1) included patients
18 years and older (2) included patients with CKD Stage
3-5 or ESRD requiring hemodialysis or peritoneal dialysis
(3) addressed patient reported barriers to regular exercise
(4) and were available in English. Studies were excluded
if they: (1) discussed epidemiological associations of exer-
cise limitations and exercise frequency (2) listed reasons
for not participating in or withdrawing from an exercise
intervention study (3) focused solely on healthcare provider
identified barriers (4) or included post-kidney transplant
recipients, since this patient population has different char-
acteristics that should be considered separately.

After conducting the search strategy and applying filters
(age over 18, English), each title and abstract was reviewed
for eligibility. If the abstract was unavailable or if it was
unclear if it met criteria, the entire article was obtained
and reviewed. After the initial search was concluded, the
reference lists of the eligible articles were hand searched
for additional studies. The articles were independently
reviewed by both authors before inclusion. The final search
strategy is outlined in the flow diagram displayed in Fig. 1
[19].

Results

Through the search and analysis process, 14 papers were
identified that covered a 14-year period, from 2001 to 2015,
that discussed patient identified barriers to regularly exer-
cising. The final date for the search strategy was September
30, 2016. The individual details of each study are included
in Table 2.

Overview of the studies

Of the 14 studies, five studies took place in the United
States [20-24], with the majority of these US studies taking

Exercise OR physical activity OR motor activity
AND

End stage renal disease OR kidney disease OR chronic renal failure OR hemodialysis OR ESRD OR dialysis

OR
Chronic kidney disease OR chronic renal insufficiency OR CKD
AND

Barriers OR contraindications OR hurdles OR compliance OR patient compliance OR adherence OR concordance OR guideline adherence OR
self perception OR self concept OR treatment refusal OR motivation OR Health knowledge, attitudes, practice
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Records identified through database

search
CINAHL (n=75) .
PubMMied (ne69) Records excluded:
Medline via Ovid (n=53) I R ags
Embase (n=20) Additional records identified -sample not CKD 3-5 or
Pyscinfo (n=104) through hand searches of ESRD=122
Scopus (n=43) reference lists -Provider identified barriers= 3
Proquest Dissertations and Theses (n=1) -Transplant patients=5
-Children=4
(n=367) (n=17) -Not about exercise= 32

!

-No patient identified
barriers=37

Records after duplicates removed
(n =266)

-Only available in Spanish=1
-Review articles=4

(n = 208)

h 4

Records screened
(n =266)

A 4

for eligibility
(n =58)

v

Studies included in

synthesis
(n=14)

Fig. 1 Prisma flowchart

place between 2001 and 2004. Two studies took place in
Canada [25, 26], two in Italy [27, 28], one in the United
Kingdom [29], one in Ireland [30], one in Jordan [31], one
in Brazil [32], and one in China [33]. Only one study evalu-
ated patients with CKD stages three through five [29]. Only
one study evaluated ESRD patients on peritoneal dialysis
(PD) and hemodialysis [30]. The remaining twelve studies
were solely on patients with ESRD on hemodialysis.

Purpose

For nine of the studies, one of the primary purposes was to
determine patient reported barriers to exercise [21, 23, 24,
26-31]. The remaining five studies reported patient identi-
fied barriers to exercise, but it was not a primary purpose of
the study [20, 22, 25, 32, 33].

Full-text articles assessed
/ intervention study= 6

Full-text articles

excluded:
-No patient identified barriers
to regular exercise= 26
-Review article, no patient
identified barriers=9
-Only discussed reasons for
withdrawing from an

-Epidemiological associations of
exercise and limitations= 1
-Sample not entirely CKD 3-5

or ESRD=1

-Provider barriers=2

(n =44)

Study design

Descriptive quantitative studies were utilized by eight of
the 14 studies [20, 21, 23, 27, 28, 30-32]. Survey was
the quantitative descriptive research tool utilized in all
eight studies. Four studies applied a qualitative method
to evaluate patient reported barriers to exercise [24-26,
29]. The qualitative studies utilized individual interviews
and focus groups. Two studies used a mixed quantitative
and qualitative descriptive method [22, 33], consisting of
interviews or a focus group and surveys. There were no
randomized controlled trials or experimental studies.

@ Springer



J Nephrol (2017) 30:729-741

732

(%8)
Jy3romiano 1o adeys jo
N0 003 3UI[y ‘(%Q) Wn
Jo e[ “(%ST) Kiranoe [ed
-1sAyd jo o[qedeour Suraq
“(%0t) parm 001 Suteg
(ISIOIOX
jnoqe 3urpue)siopun
Jo ey, ‘Sur[[ej ;noqe
K110M ‘ssaupain juonboiy
—Sddgddd 2y uo :sant
-p1qiowod ‘suonedrdwod
JO UI9OUOD ‘Quiny JO JOr[
SI0108J [RIUSWUOIIAUD

aIreu
-uonsanb pajeaId oYy

(S99adQ) dreos
SI9LLIRq PUR S}Jouaq
9S10I9X%9 paAradrad
-juoned sisA[eIp oy

3

payroads jou
Qoel ‘payroads jou xas
{08—0t @3ue1 a3e (g, =N

9souIy) [[e ‘orewr
%6£°SS 8TYIFL9'6S

SISATerp uo syuaned

10J K31An)oe TedrsAyd Sur

-SBaIOUT 0) SIOLLIEq PUR

S[QAQ] AJ1ATIOR pajIodar

aAndi1osap aanenueng)

(sg94d@

9[eos sIdLLed pue
Sjgoudq 9SIIOXH
paardrad-juanyed sis
-A1e1g 2y jo senaadoxd

-J[es SuluLIalep O, dd Pue AH-AISH 110¢

puefaI[
‘[rossmy pue swIkg

—suonsanb popuo uadg  Jo uoneard (dnoisd snooq oSe ueaw {697 =N poyIaw PIXIA oy 1593 pue dofeaap o, AH-a@dsd 010T 'UIY) “Te 10 Suayz
sosInu
pue ‘sroquiow ATurej
1oy ‘syuened Jo oan
payroads -0ads1od oy woxy qH
wmn jo yoe[ ‘uonjeyrod jou 99eI {payroads uo sjuoned ur uonedron
-suer) ‘uorssaxdop ‘ured JOU X3S {9 F §'f/ 93e -Ied 9S1019%2 0] SIQLLIBQ
‘sanIpIgIowod ‘andneq sdnoi3 snoog  ueow {(syuoned) /1 =N aAneyend) pue siojeanow d10[dxa o, AH-Qdsd L00T epeue)) e 10 SOJUOY]
weidoxd 9s1019%9
OnATeIpRIUL YooM-§
(" TOSI0IOXd payroads jou ue 19)ye gH uo qYSH
J0 WAS ' 0) 03" "0} oW} 9oeI ‘payroads jou xas yim syuaned jo suon
Qy) aAey Jou op Isnl |, SMIIAINU] ‘G F G 988 UBoW (/=N aAnelen) -doorad oy a101dx9 of, dH-QISd S00Z  epeue) TR 19 D[SEMI[OY]
(%09)
swoqoid yireay prqiow (OAL1D) 2areuuonsonb
-00 {(%08)pan3ne;j 00} JSTOIAX AWIT)-AINSI|
3uraq (%06) Surrey jo urpo3 ¢ aireuuonsanb uBISBONRD) %88 {H uo sjuaned 1oy
Ie9J ‘(%06) IoyIeam peq SIOJeATIOW PUE SIOLLIEq orewr %09 01 F8°L9 9SI0IOXJ 0) SIALLIEq pue S9Je1S pajIuN)
‘(%09) uoneAnow jo yoe] YL, padofaadp joyiny a3e ueow ()g=N 2AndLosap aanenuent) s10JeATIOW AJNIUAPI O, dH-aQdsd 00T ‘noj[eg pue UBWpPOOD)
Nuel SIoLLIRq oruedsiH-uou
-qoid arpadoyiio 1oy10 jnoqe uonsanb popuo UBISBONED) 978 ‘OBl 9S1019%2 Jey)) syuaned
‘ssousyeam uowuaredwt uado ‘orreuuonseonb %86 ‘sI1eK ‘L1 F 96 H JO sepmije pue S9Je)S pauN)
[ensia ‘Ayjedoinou orjeqerq  9SIOIOXA PIIBAId JOYINy a3e uBow GE1 =N poylow PIXIJA  SONSLIDIORIBYD SSISSB O, dH-adsd 100T ‘orewdden pue us[y
$S9008 UBISY %8¢ ‘oune| soonoeld as1o
IB[NOSEA JNOGE SUIIOUOD SMOTAIAUL %L1 ‘UeIsedne)) %6g -19X9 I19Y) pue gH uo
¢, s1010%9 Aq pen3nej pue (SggH) 2[eos S19 or[q 9% 1T OTeW %86 sjuaned jo aoudrradxe
we [, QW SaI1} 9SI0IXH,, -1118Q/S)JoUaq 9SIIOXH 9°$G o8k uBOW ‘7 =N poylaw PaXIA PAAI] 9Y) QUIWEXD O, AH-a@ISd 1002 SoJe)S paNu( ‘19[[0g
s1oLLIRg pazInn poylow UuonNeOYNUIPI SIS
partodoy Apuenbaig 1soN UOTI9[[09 BIEP 10 [00], ordwres juoneq  -11req 01 paje[ar udisog asoding Qisg o @D Ieax A1unos ‘sioyiny

sorpnis jo Arewwing g d[qeL

pringer

Qs



733

J Nephrol (2017) 30:729-741

SINI[Ioe] JO 3or[ pue
JoyIBOM ‘QouBpINg IopIA
-o1d areoyireay Jo yor|
‘SUONIPUOD [RIIPAU I
Suneaei33e pue Amlur
Jo 1eqy ‘ondney Areroadss
‘uopinqg woydwAs pue
SUONIPUOd PIGIOWOD)

(%06) ssau

-pes {(%8'%¢) swajqoid

[eo1paw Auewr 00) 2ALYy

Koty a1 Sut[ad) «(%L°96)
sAep sIsATeIp uo ansneq

(%9¢) swarqoid [eorpour
Kuew 00} ‘(%9¢) Jun[em
Surmp ured ‘(%z¢) ured
aposnu “(%84) Aiqe
Sunyjem paonpar ‘(%.9)
sAep SISATeIp uo on3ne
(%1°0L) os10
-19x9 SuLmp [[eJ € jnoqe
K11om 1, “(%8°89),,uon
-edronred os1o1ox0 A
sopaduwur ured Apoq,,
(%€°6L) Jonedrnred
9s1019%9 Awr sopadwr
an3ney AN JoMo[
wwenbaiy,, “(%9°¢8),,uon
-edronred as1010X0 AW
sopaduur ssaupain juanbauy,,

(%07)

skep (qH-uou uo an3nej

(%) (01 I3uBM JOU O |,

“(%81) YIeaIq Jo ssauloys
‘(%L9) skep qH uo an3neq

SMOTA
-19)ut pue sdnoi3 snooq

arreuuonsanb xapraoid
QIROY)[BAY ‘IoyINe
Joyjoue Aq pojealId aIreu
-uonsanb {(JvH) orgyoid
K)1AT)OR URWINY ‘QITRU
-uonsanb 3urary Ajrep

ur oouspuadapuy ziey

(1DD) xeput L1piq
-IOWO0D UOS[IRYD oITeu
-uonsonb pajeard Joyny

S4494dd
[eoa1 KiIAT)oR
redtsAyd Kep-/ {(ASVd)
A[19p[2 23 10J 9[eIS
Kyanyoe TeorsAyd ‘oareu
-uonsonb pajeard Joyny

URISY %€ “Yorlq
%€ “URISBONRD) %¢8
‘orewr 9,69 dnois mara
-IQ)UI ‘9rewr %+,G dnoid
SNO0J $(SMITAINUI) [ 9
‘(dnoia3 snooj)9'g9

98e ueow () =N

payroads jou
Q0BI {9[BUWL %G9 {69 A3e
ueawr {(syuaned) 01 =N
payroads jou ooer ‘ofewr
%16 $199[qns 2an08
‘Qrewr %G s309[qns oAn
-ORUI (G F /{9 s10a[qns
9ANdR ‘6'01 FY'TL
s100[qns dAanoRUI JO
93e ueow (GO =N

UeRIURPIOf ‘o[ew
%EYS 6 VI FT8Y
a8e ueow ‘06T =N

o1uedsTH 9]¢ UBOLIDWY

URdLYY %0¢ “DNMym

%LT PRW %EL *STF09
a3e ueow (OO =N

dAneend)

AndrIosop aaneInUEend)

aandrosap aanenuEnd)

aandrosap aanemueng)

aandrosop aanenuEnd)

a1 Wim swaned

Ul 9SIOIAX JNOQe S10)

-BATJOW puUe ‘SIdLLIRQ
‘SJoI[oq pue)sIopun O,

da”H

uo sjuaned ur Kjianioe

[eo1sAyd o3 s1orLIeq

[eI1UI]D puE ‘[BIISO[OYD
-Asd ‘Teroos ojenyeas o,

A[rewrurua

9STOIOX? JO ISIOIAXA Jou

op Jey) g uo syuened
JI0J SIOLIIEQ SSISSE O,

sqe[ pue sonsI
-19)oeIRyd dSryderSowap
0 UONB[Q1I0D T3} pue
9STOIOXA 0] S)YAUaq pue
s1o11req paAredrad qH
uo sjuoened ouruLIalep O,

Kyanoe 1earsAyd o) aaey
(IH uo sjuanjed s1oLIIRq
9} Je JeyM QUIWLIAP O],

G—¢ s8I AMD  S10C

dH-a¥sd v10c

dH-adsd v10c

dH-dysd <¢10T

dH-adsd <¢10c

wop3ury|
paIuN e 39 MIR[D

A[e1] “Te 10 110peIORL]

A[e1] e 30 elossog

uepiof
“I1eys] pue peaereq

S9Je)S payuN)
‘uosueyof pue opes[eQg

s1oLLRg
parroday Apuanbaig 1So

pazi[hn poyjouwt
UOT109[[09 BIEP 1O [00],

ordues jusneq

UoNeBIYNUIPI SI
-111eq 0] paje[aI uSIsa(]

asoding

IS0 d¥D  Ieax

Anunoo ‘sroyiny

(ponunuod) g dqel,

pringer

a's



734 J Nephrol (2017) 30:729-741

- - Quality of studies
2 |SiEiwas 2 _E4B
g w“3ZEES5%5 E5 _ £58E2 . . .
& NS z SS8EST w £ S En 28 The studies’ quality was assessed utilizing a technique
= o am i B " 2=38 X & . . . L . . .
2 K °° g Z  Z£a = 2 g é ideal for studies of various designs in an integrative review
= = = e 5 = . .
§ SRS 223845 =X = ::%n 4 3 28 g g [34]. The level of quality of the studies ranged from 6 to
— 000 ~ ~ o~ ~0=mXe F R 2.9 o 1 1
E » fb@ TEEESR g &5 2 53 Z = 9 (mean="7.5, SD=1.09). Convenience sampling was uti-
= =00~ .2 57 L3 . . . ..
%2 | £ a Sorow g 2558 3 28 = lized by all included studies. Every study had a description
SE|BUELLCCE EZ2 828483 .- . .
=@ | = & of the methodology utilized. Five studies reported narra-
. tive statistics [24-26, 29, 30] and nine studies reported the
= o . . .. ..
g &) % most common barrier via descriptive statistics [20-23, 27,
3 % £ § 28, 31-33]. The full details of the quality assessment are in
ERA R § Z Table 3.
zz|z8sz
S3| 5% % 3 g
52| =825 2 Sample characteristics
=€ | €583 5
o) g 2 [=IE S -] =
& - The sample sizes and sample characteristics of the studies
ERS 5 § varied, as displayed in Table 4. The sample sizes ranged
== =8 . . i e
g g5 from seven subjects in a qualitative study that utilized inter-
S = . . . . . .
g’0§ £ §0§ 5 views [25] to 269 subjects in a descriptive, mixed method
<
2. g § g8 study [33]. The average ages of the samples were between
§ £ a § £ E ﬁ 45 and 80 years old. In studies that reported sample race,
g o N s I gl S the majority of the patients were Caucasian, except for two
§ £ . £ ¥ © studies [21, 24]. Three studies did not report full demo-
y P graphic information, including gender and race [25, 26,
g = 30].
2 _|%
ZE| 8 .
TE|T Tools utilized
=& |z o
SE| S E L , .
& S *g %‘ For the descriptive studies, the most prevalent tool utilized
RE| & 3 was author created questionnaires that assessed patient
= reported barriers to exercise [20, 21, 23, 27, 28, 30, 32].
g = g E, _ g Only two of the seven author created questionnaires con-
»n 4 = s = .. . . .. .
58 ; 2 g S ducted validity testing prior to survey administration [23,
g g 5 =2 ) . .
& g 8 § 5 § g"é 27]. When details were provided, the questions on the
23 S gz E c author created questionnaires were varied. For example,
E 53 52.8 £ 2 P : : :
9 55 8 25583 Allen and Gappmaier’s questionnaire focused on physi-
= o0 = .. . .
2 S % é: 8 é 522 cal limitations as barriers, whereas Goodman and Ballou’s
o) = o) = SR . . .
& = &= survey assessed physical, emotional, environmental, and
financial barriers [20, 23]. If an author created tool was not
@ utilized, the Exercise Benefits and Barriers Survey (EBBS)
A g @ and the Dialysis Patient Exercise Benefits and Barriers Sur-
g A A vey (DPEBBS) were the commonly used tools [22, 31, 33].
@ & & In the qualitative and mixed method studies, interviews
@) m o o e .
- - were the qualitative tool utilized in four studies.
Barriers identified
el
Q . . . . . .
2 g Patient reported barriers to exercise were identified in all
g = 5 = studies. The most common barrier identified was fatigue
§ § a g or lack of energy, which was reported as a barrier in 12
~ 9] — % . _
~ | g g '§ s of the 14 studies (sc'ze Table 5). Th? second most' c'om
= £ 3 S 3 monly reported barrier was co-morbid health conditions,
g2 & a7 which was noted in eight of the 14 studies [20, 23, 24,
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Table 3 Quality scoring First author Study type® Sampling® Method® Statistical analysis-related to Score

the review question’

Zheng, 2010
Boller, 2001
Allen, 2001
Bossola, 2014
Darawad, 2012
Delgado, 2012
Fiaccadori, 2014
Goodman, 2004
Rosa, 2015
Byrne, 2011
Clarke, 2015
Kolewaski, 2005
Kontos, 2007
Sieverdes, 2015
Range 3-5
Mean 3.86

W W W ks B BB B2 B2 BB W
_ e = = RN RN NN N NN

(o NN NNe N e e lie clie <o e Sl SN Ie]

W
—
o)}

-1 12
1.64 7.5

S S U G Gy
?\
\=]

m = e b = = e b R e e e e e e

aStudy type 3 qualitative design, 4 quantitative descriptive design, 5 mixed qualitative and quantitative
descriptive, 6 quantitative experimental and quasi-experimental

®Sampling 0 not explained, I convenience, 2 purposive or case matching/cohort, 3 random or 100%
“Method I methods and tools explained, O not explained

dAnalysis I narrative statistics, 2 descriptive statistics, 3 inferential statistics

Table 4 Sample characteristics

Authors, country Year Sample size Mean age Gender Race
Boller, United States 2001 24 54.6 58% male 21% black, 25% Caucasian, 17%
Latino, 38% Asian

Allen and Gappmaier, United 2001 135 56+ 17 years 58% male 82% Caucasian non-Hispanic

States
Goodman and Ballou, United 2004 50 67.8+10 60% male 88% Caucasian

States
Kolewaski et al., Canada 2005 7 45+19 Gender not specified Race not specified
Kontos et al., Canada 2007 17 74.8+6 Gender not specified Race not specified
Zheng et al., China 2010 269 59.67+14.28 55.39% male All Chinese
Byrne and Russell, Ireland 2011 78 Age range 40-80 Gender not specified Race not specified
Delgado and Johansen, United 2012 100 60+ 15 73% male 27% white, 30% African Ameri-

States can 21% Hispanic
Darawad and Khalil, Jordan 2012 190 48.2+14.9 54.3% male All Jordanian
Bossola et al., Italy 2014 105 Inactive subjects 72.8 +10.9, Inactive subjects Race not specified

active subjects 64.7 + 15 52% male, active
subjects 51% male
Fiaccadori et al., Italy 2014 104 69 65% male Race not specified
Clarke et al., United Kingdom 2015 30 68.6 (focus group), 64.1 (inter-  Focus group 54% 83% Caucasian, 3% black, 13%
views) male, interview Asian
group 65% male

Rosa et al., Brazil 2015 98 51.6+15.7 58% male 60% White/other, 40% black
Sieverdes et al., United States 2015 22 46+10.7 55% male 82% African American

@ Springer
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Table 5 Fatigue listed as a patient reported barrier to exercise

Authors Country Was fatigue or lack of
energy identified as a
barrier?

Boller United States Yes

Allen and Gappmaier United States No

Goodman and Ballou United States Yes

Kolewaski et al. Canada No

Kontos et al. Canada Yes

Zheng et al. China Yes

Byrne and Russell Ireland Yes

Delgado and Johansen ~ United States Yes

Darawad and Khalil Jordan Yes

Bossola et al. Italy Yes

Fiaccadori et al. Italy Yes

Clarke et al. United Kingdom  Yes

Rosa et al. Brazil Yes

Sieverdes et al. United States Yes

26-29, 33]. The third most common barrier was lack of
time or access, which was noted in seven of the 14 stud-
ies [24-26, 29, 30, 32, 33]. Lack of motivation was only
reported in three of the studies [21, 23, 24].

Barriers and physical activity level

Six studies evaluated patient perceived barriers to exer-
cise and self-reported physical activity [21, 23, 27, 28,
30, 32]. One of these studies evaluated these two factors
and found that 58% of their sample exercised 2 days per
week or less and the sample’s most frequently reported
barrier was ‘being too tired’, which is consistent with
our primary findings of fatigue and lack of energy being
primary contributors to exercise barriers. The authors
did not make influential inferences from the data [30].
Of the remaining five studies that attempted to make
associations between barriers and level of physical activ-
ity, three studies found that barriers related to medical
conditions and symptoms (‘having too many medical
problems’ (p <.05), leg and feet ulcers (p <.05), short-
ness of breath (p=.012), chest pain (p=.029)) were sig-
nificantly associated with inactivity level [21, 27, 28],
but these were not the most frequently reported barriers
in the samples.
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Discussion

We identified fatigue and low energy levels as the most fre-
quently reported barriers to regular exercise in the literature
(see Table 5). This is not consistent with the barriers that
have previously been identified by healthcare providers of
patients with renal disease, which were disinterest, lack of
motivation, and being incapable of exercise [35-37]. This
integrative review suggests that provider perceived barri-
ers to exercise are not the primary barriers to exercise. We
were unable to find any exercise intervention research that
addressed fatigue as a barrier to exercise. As shown in a
Cochrane review of exercise in renal disease, much of the
current research on exercise interventions in patients with
ESRD focuses on making exercise more convenient by
having it occur during, before, or after hemodialysis [38].
These interventions appear to address barriers such as lack
of access, transportation, lack of time, and fear of exercis-
ing alone, which were not the most commonly identified
barriers to exercise in this integrative review. Although
these interventions may overcome barriers for some
patients, they are not addressing the barrier most com-
monly reported by patients in the literature.

Fatigue is a well-known, established consequence of
renal disease [39]. The pathophysiologic cause of fatigue in
patients with renal disease is thought to be multi-factorial,
including anemia, uremia, malnutrition, and multiple asso-
ciated medical conditions [40]. Despite practice changing
advances such as the routine use of erythropoietin stimu-
lating agents (ESAs) and improved dialysis clearance with
high flux dialyzers, fatigue remains a debilitating symptom
that affects the daily lives of patients with renal disease
[39]. Through this review, it is evident that fatigue and low
energy levels create barriers for participating in self-care
activities like exercise. These findings will enable providers
to target patient-perceived barriers to exercise and inves-
tigate interventions to combat excessive fatigue and low
energy level.

Commonly reported barriers

The barriers patients with renal disease report that prevent
them from regularly exercising are complex and diverse.
Twenty-four unique barriers were elucidated through this
integrative review (see Table 6). There were two other bar-
riers that were most commonly identified in the literature
besides low energy and fatigue. Lack of time or access as a
barrier was reported in seven of the 14 studies [24-26, 29,
30, 32, 33]. This finding, mostly from studies of patients
with ESRD, is not surprising given the amount of time
patients with ESRD spend receiving dialysis. As previ-
ously described, this barrier is being addressed in exercise
intervention research. The second most commonly reported
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Table 6 Patient reported barriers

Number of times
found in the
literature

Reported barrier

Fatigue 1
Co-morbid health conditions

Lack of time or access

Fear of falling

Pain

Depression

Lack of motivation

Being incapable of exercise

NN W W v N 0N

Environmental limitations (weather, air quality,
etc.)

“Renal disease” (CKD or HD)
“Being out of shape”
Concern of complications
Dislike of exercise
Employment

Exercise is tiring

Healthcare provider guidance
Lack of company

Lack of interest

Lack of money

Lack of understanding
Shortness of breath

Stress

Vascular access

= e = e e e = e = e e e e N

Weakness

barrier to exercise for patients with renal disease was their
perception of having too many medical problems. Although
it is valid that patients with renal disease have many co-
morbidities [41], having multiple medical problems is not
an outright contraindication to exercise. This highlights a
need for more patient and provider education. It is unclear
if the patients in the studies were told they could not exer-
cise because they had too many medical problems or that
they assumed they could not exercise due to their medical
conditions. This barrier needs exploration with qualitative
research to better understand its meaning for patients with
renal disease.

Geographic variations in barriers

Another interesting finding of this review was the geo-
graphic variations found in barriers to exercise. Three of
the five United States studies found lack of motivation as
a barrier to exercise [21, 23, 24], which was not a com-
monly reported barrier in studies that took place outside of
the United States. Similarly, one barrier was unique to stud-
ies outside of the United States. Two studies that occurred

outside of the United States cited access to exercise facili-
ties as a commonly reported barrier to exercise [26, 29],
which was not one of the most frequently reported barri-
ers in any United States studies. These differences may
be related to regional differences, as opposed to cultural
or racial differences, since Americans are generally more
inactive than residents of other developed countries [42].

Barriers and physical activity level

Six studies attempted to evaluate associations of activity
level and number of barriers identified, in addition to fre-
quency of barriers. The barrier that was associated most
frequently with inactivity levels in three of the six stud-
ies that attempted to analyze these factors was related to
medical conditions and symptoms, including chest pain and
shortness of breath. Since this was a correlational analysis,
causticity cannot be determined. It is therefore unclear if
these barriers were uniquely identified by the most inac-
tive patients, or if barriers related to medical conditions
and symptoms lead to the greatest inactivity level. It should
be noted that self-reported physical activity is notoriously
inaccurate with frequently higher physical activity reports,
which could significantly influence the results. More
research is needed to determine if a patient’s usual physi-
cal activity levels, using objective measure of daily physi-
cal activity, significantly influence the specific barriers to
exercise that they identify.

Barriers and the opinions of the dialysis team

One of the exclusion criteria of our review was papers that
solely focused on provider perceived barriers to exercise for
patients with renal disease. Three of our included studies
that focused on patient barriers to exercise also evaluated
provider opinions about exercise [22, 26, 28]. The studies
sought out provider perspectives about exercise benefits
[28], exercise counseling patterns [28], in-center exercise
programs [22], and barriers to exercise [26, 28]. None of
the studies drew conclusions about the opinions of the dial-
ysis team influencing the barriers identified by the patients.
One study revealed that the nurses and patients reported
two similar barriers (lack of time and lack of equipment),
but it was not clear if the dialysis teams’ opinions influ-
enced the patients perceived barriers [26]. This is an oppor-
tunity for more research to be done if dialysis team opin-
ions directly influenced the barriers identified by patients.

Barriers in patients with access to exercise professionals
One of our exclusion criteria was studies that focused on

barriers and reasons for not participating in exercise inter-
vention studies. Two studies in our review assessed barriers
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to exercise after patients had completed an eight-week
intervention exercise program [22, 25]. In both studies, the
barriers assessment was done after the completion of the
exercise intervention study. These studies identified lack of
time [25], fatigue [22], and concerns about vascular access
[22] as the most prevalent barriers. Two of these barri-
ers were some of the most frequently reported barriers in
our review. Based on this limited evaluation of barriers in
patients who had access to exercise professionals and an
exercise program, it does not appear that perceived barriers
to exercise were significantly different than those who did
not have access to these resources. Further investigation is
needed to determine if barriers differ for patients who have
access to an exercise program and exercise professionals as
part of their nephrology care.

Limitations across studies

Although rich in information, the studies in this integrative
review have some limitations. Some studies did not fully
report their demographic data, including sample race and
gender [25-28, 30, 31]. In studies that reported race, there
was often a lack of diversity, and the most represented race
was Caucasian, ranging from 60 to 88% of the sample [20,
23, 29, 32]. Samples that lack diversity are not representa-
tive of the United States dialysis population. The preva-
lence of ESRD in African Americans is 3.7 times greater
as compared to Caucasians [2], which was only repre-
sented in one study’s demographics [24]. There is a clear
need to investigate barriers to exercise in African Ameri-
cans, which may differ from those reported in Caucasians.
Exercise habits of the general population differ based on
age, sex, education, income, and race [43]. It is likely, but
not yet clear, that these variations occur in patients with
renal disease as well. Delgado and Johansen’s study with a
diverse sample of 100 patients refutes this conjecture [21].
Their United States study found that the specific barriers
and number of barriers identified by their diverse sample
were no different based on race, gender, or income level,
although the statistical significance of this finding was not
provided [21]. It should be noted that this was a secondary
analyses of a small sample size of 100, which is likely too
low to enable identification of statistically significant dif-
ferences in these areas. Further research is needed to assess
if barriers are unique to different demographic characteris-
tics in various countries for patients with renal disease.

A limitation of all the studies is their lack of generaliz-
ability to the renal disease population at large, since they
all utilized convenience sampling methods. Some conveni-
ence samples were larger, covering multiple clinics [20, 21,
24, 26, 27, 29, 31-33], whereas others were single clinics
[22, 23, 25, 28, 30]. Another limitation in sampling was
one study’s utilization of only patients on the transplant list
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[24]. Pre-transplant patients tend to be more active [23],
since they must meet strict medical and psychosocial cri-
teria before being placed on the transplant list. Therefore,
the results of this study may not be applicable to all patients
with renal disease, but it does highlight the need for more
research on the exercise habits of pre-transplant patients
and what they have done to overcome the common barriers
to exercise [24].

Despite the availability of standardized tools to assess
barriers to exercise, such as the Exercise Benefits/Barri-
ers Scale [44] and the Dialysis Exercise Benefits/Barriers
Scale [33], many authors created their own barriers ques-
tionnaires [20, 21, 23, 27, 28, 30, 32]. Only two of the
author created questionnaires conducted validity testing
prior to administration [23, 27]. Five questionnaires were
not validated before they were administered [20, 21, 28, 30,
32]. Since various barriers surveys were utilized and some
were not validated, it is difficult to compare results across
studies and determine the strongest barrier.

Assessing patient identified barriers to exercise is com-
plicated, since exercise and health behaviors appear to be
influenced by personality traits and external factors [45].
Surveys are beneficial in their ability to obtain informa-
tion about large numbers of patients, but they do not pro-
vide self-report of the behavioral components of exercising
or not exercising [43]. This issue was highlighted in Zheng
and colleagues’ study which found that patients were more
responsive in the open-ended questions rather than the
multiple-choice questions in their questionnaire [33]. The
authors concluded that this was due to exercise barriers
being diverse and complex, which is not as easily captured
in a survey. Correlational, survey studies with the addition
of open-ended questions or mixed method studies may be
the preferred method to obtain depth and breadth on bar-
riers to exercise, but more research is needed to determine
the ideal research method.

Future research

This integrative review highlights the need for more
research on patient reported barriers to exercise. The
lack of investigations that include patients with CKD
highlight an important area of focus for future research.
Further research is needed to determine if the barriers
for patients with CKD are unique, and whether exercise
interventions can be tailored to the needs of patients with
CKD. Goodman & Ballou found that 83% of their sample
of patients with ESRD reported being more active prior
to being on HD [23], which suggests the number of bar-
riers increase and exercise frequency decreases with the
initiation of renal replacement therapy. Exercise habits
prior to a patient having ESRD were also found to be pre-
dictive of exercise habits after a patient has ESRD [20,
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32]. If a patient exercised three times per week prior to
HD initiation, they were twice as likely to continue exer-
cise after HD initiation [20]. This important finding sug-
gests that having patients start exercise regimens prior to
initiating dialysis would improve the likelihood of exer-
cise continuation when they have ESRD. This is an area
where more investigational and intervention research is
greatly needed.

The lack of studies of patients on PD highlights
another important area of future research. Our search
only yielded one study that included patients on PD, but
it was not solely focused on patients on PD [31]. More
research is needed on patients on PD, since these patients
are generally more active than their counterparts on HD
[31, 46-48]. It needs to be determined why patients
on PD are more active and if they have fewer barriers
or more promoters to exercise. If it is determined that
patients on PD have fewer barriers to exercise, research
is needed to evaluate what this population has done to
successfully overcome the barriers to exercise that other
patients with renal disease experience.

Implications for practice

This integrative review highlights important areas where
providers can tailor patient education on lifestyle therapies
such as exercise. The barriers identified by healthcare pro-
viders as why patients do not exercise do not seem to be
the barriers most frequently reported by patients [35, 36].
Barriers should not be assumed, but should be investigated
with each individual patient. Although a patient may not
have barriers at one time, there is no guarantee that barri-
ers will not develop or change over time. Providers should
assess barriers to exercise along the entire continuum and
progression of a patient’s renal disease [37].

Providers in the health care team such as nephrologists,
nephrology nurses, and allied health professionals have
an important role in the assessment and care planning of
patients with renal disease who identify fatigue as a bar-
rier to exercise. If fatigue is elucidated as a barrier, further
assessment is needed. The characteristics of the fatigue
need to be fully assessed and evaluation is needed into
reversible causes of fatigue, such as medication side effects,
shift work, and sleep patterns [49]. If all reversible causes
are ruled out, the nephrology interdisciplinary team should
evaluate the patient’s symptoms to determine if there are
relieving therapies or interventions that may benefit the
patient. In addition to assessment, patient education is a
critical component of the nephrology healthcare provid-
er’s role in encouraging exercise and clarifying barriers to
exercise [50]. Providers should include self-care teaching,
including exercise teaching, in all patient encounters.

Limitations of the review

Despite efforts for thoroughness and rigor in this inte-
grative review, there are limitations. The criteria omit-
ted articles that were not available in English, which may
have excluded pertinent, international studies. The search
for grey literature was not exhaustive, since only disser-
tations and theses were searched. Another limitation was
the utilization of the term barrier. Barrier is not the only
word used to determine reasons for exercise non-par-
ticipation. In our search, the term barrier was expanded
to include complimentary and synonymous terms pre-
ferred by each database (see Table 1). Although this pro-
cess was done, an article may not have been found by
the search methods if an author utilized a more abstract
term for barriers. The final limitation relates to the qual-
ity scoring method. Given the integrative nature of this
review, all articles were kept despite their quality and
level of evidence. This may have allowed for the inclu-
sion of lower rigor or not representative studies. Despite
this fact, the studies with the highest rigor found fatigue
and low energy to be one of the most commonly reported
barriers [21-23, 27, 28, 31-33]. This integrative review
was strong in its search of seven databases, the inclusion
of grey literature, and the addition of hand searching ref-
erences for additional relevant studies.

Conclusion

This is the first integrative review that explored patient
perceived barriers to exercise in patients with renal dis-
ease and elucidated that barriers to exercise are intricate
and varied. We identified for the first time that fatigue
and low energy are the most commonly reported barri-
ers to exercise in the literature, which are barriers that
are not currently being addressed in exercise intervention
research. To develop interventions and provide education
to promote exercise in patients with renal disease, know-
ing the most frequent barriers to exercise is essential for
health care providers.
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