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Depression, Anxiety and
Health Related Quality of Life in the

Caregivers of the Persons with
Chronic Neurological Illness

AABBSS  TTRRAACCTT  OObb  jjeecc  ttii  vvee:: This study was de sig ned to de ter mi ne the emo ti o nal sta tus and he alth re-
la ted qu a lity of li fe (HRQOL) of ca re gi vers of mild to mo de ra tely de pen dent pa ti ents with chro nic
ne u ro lo gi cal di sor ders and to com pa re them with the pa ti ents them sel ves, and to re ve al the inf lu -
en ce of fac tors re la ted to physi cal stres sors and emo ti o nal sta tus on HRQOL of ca re gi vers. MMaa  ttee  rrii  --
aall  aanndd  MMeett  hhooddss::  Fifty two pa ti ents with chro nic ne u ro lo gi cal ill ness and the ir ca re gi vers (n= 52)
we re rec ru i ted. The Func ti o nal In de pen den ce Me a su re ment (FIM) was used to eva lu a te the de-
pen den ce of pa ti ents in da ily li ving ac ti vi ti es. Pa ti ents and the ir ca re gi vers we re as ses sed with the
Beck Dep res si on In ven tory (BDI), the Sta te-Tra it An xi ety In ven tory (STA I) and the Not ting ham
He alth Pro fi le (NHP). RRee  ssuullttss::  No sig ni fi cant dif fe ren ce was fo und bet we en the pa ti ents and the ca -
re gi vers with res pect to BDI and STAI sco res (p> 0.05). The sig ni fi cant cor re la tes of NHP and FIM
lo co mo ti on (which sho wed a trend to ward sig ni fi can ce) we re ad ded si mul ta ne o usly in a mul ti va -
ri a te mo del. BDI sco re of the ca re gi vers was the only pre dic tor of the ir NHP sco re (mo del R2= 0.45).
When all of the va ri ab les we re en te red se qu en ti ally in a step wi se analy sis, it was fo und that FIM
lo co mo ti on, as well as BDI sco re of the ca re gi vers con tri bu ted sig ni fi cantly to the exp la na tory po -
wer of the mo del. Our fi nal mo del exp la i ned 43% of the va ri an ce in QOL of the ca re gi vers of which
BDI sco re of the ca re gi vers ac co un ted for 36%. CCoonncc  lluu  ssii  oonn::  He alth ca re pro fes si o nals sho uld apply
a ho lis tic ca re ap pro ach in the re ha bi li ta ti on of mildly de pen dent pa ti ents with chro nic ne u ro lo gi -
cal ill ness inc lu ding the psychi at ric ma na ge ment of ca re gi vers in the pro cess.

KKeeyy  WWoorrddss::  Dep res si on; an xi ety; qu a lity of li fe; ca re gi vers; ner vo us system di se a ses 

ÖÖZZEETT AAmmaaçç::  Bu ça lış ma nın ama cı, kro nik nö ro lo jik bo zuk luk la rı olan ha fif-or ta dü zey de ba ğım lı
has ta la ra ba kım ve ren ler de emos yo nel du rum ve ya şam ka li te si ni- has ta la rın ki ile kar şı laş tı ra rak-
de ğer len dir mek ve fi zik sel stre sör ler ve emos yo nel du rum la il gi li fak tör le rin ba kım ve ren le rin ya -
şam ka li te le ri üze rin de ki et ki si ni sap ta mak tır. GGee  rreeçç  vvee  YYöönn  tteemm  lleerr::  Ça lış ma ya 52 kro nik nö ro lo jik
bo zuk lu ğu olan has ta ve on la rın 52 ba kım ve re ni alın mış tır. Has ta la rın gün lük ya şam ak ti vi te le -
rin de ba ğım lı lık dü ze yi ni de ğer len dir mek için Fonk si yo nel Ba ğım sız lık Öl çe ği (FBÖ) kul la nıl-
mış tır. Has ta lar ve ba kım ve ren le ri Beck Dep res yon En van te ri (BDE), Du rum luk-Sü rek li Kay gı En-
van te ri (DSKE) ve Not ting ham Sağ lık Pro fi li (NSP) kul la nı la rak de ğer len di ril miş tir. BBuull  gguu  llaarr::    BDE
ve DSKE pu an la rı ba kı mın dan has ta lar ve ba kım ve ren le ri ara sın da an lam lı fark bu lun ma mış tır (p>
0.05). Has ta lar ve ba kım ve ren le rin DSKE (sü rek li) pu an la rı iliş ki li bu lun du (ρ= 0.35, p< 0.05). Ba -
kım ve ren le rin NSP pu an la rı ile FBÖ top lam pu a nı ve alt grup la rı ba ğın tı lı de ğil di, an cak FBÖ lo-
ko mos yon için an lam lı lık dü ze yi ne yak laş mak tay dı (ρ= -0.27, p= 0.053). Ba kım ve ren le rin NSP
pu an la rı nın ba ğın tı lı bu lun du ğu de ğiş ken ler ve FBÖ lo ko mos yon (ba ğın tı için eği lim gös te ren) reg-
res yon ana li zi ne ay nı an da so kul muş tur. Ba kım ve ren le rin BDE pu an la rı NSP pu an la rı nın tek yor-
da yı cı sı ola rak sap tan mış tır (mo del R2= 0.45). De ğiş ken le rin hep si aşa ma lı reg res yon ana li zi ne
so kul du ğun da, BDE pu an la rı ile bir lik te FBÖ lo ko mos yo nun da eşit li ğe gir di ği gö rül müş tür. Son
mo del var yan sın %43’ünü (BDE pu an la rı var yan sın %36’sı nı) açık la mak ta dır. SSoo  nnuuçç::  Sağ lık pro-
fes yo nel le ri nin kro nik nö ro lo jik bo zuk lu ğu olan ha fif-or ta dü zey de ba ğım lı has ta lar da, sü reç içe-
ri sin de ba kım ve ren le rin psi ki yat rik du rum la rı nın ele alın ma sı nı da içe ren bü tün cül bir yak la şım
uy gu la ma la rı ge rek li dir.

AAnnaahh  ttaarr  KKee  llii  mmee  lleerr:: Dep res yon; bu nal tı; ya şam ka li te si; ba kım ve ren ler; nö ro lo jik bo zuk luk
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a ti ents, who ha ve chro nic and prog res si ve
ne u ro lo gi cal di se a ses, of ten re qu i re as sis tan -
ce in the ir da ily li ving ac ti vi ti es (ADL), to a

lar ge ex tent. As a con se qu en ce, ca re gi vers might
be co me ac ti ve mem bers of the he alth ca re te am,
with ina de qu a te or no pre pa ra ti on. They de al with
ex ten si ve co or di na ti on of ca re, inc lu ding symptom
ma na ge ment, and di sa bi lity. As the ne ces sary sup-
port, tra i ning and in for ma ti on re gar ding the se is su -
es are fre qu ently not ava i lab le, ca ring fa mily
mem bers may fe el ex ha us ted, iso la ted and overw -
hel med du e to the se chal len ges and res pon si bi li ti -
es. They may ex pe ri en ce pro fo und physi cal,
psycho lo gi cal, so ci al, and fi nan ci al stra in.1-5 On the
ot her hand the co ping skills, an xi o us or dep res si ve
per so na lity tra its and psycho pat ho lo gi cal dis tress
in va ri o us di men si ons may inf lu en ce how they de -
al with and per ce i ve this ine vi tab le ma jor li fe chan -
ge. Ho we ver, the con tri bu ti on of physi cal stres sors
(i.e. di sa bi lity, du ra ti on of ill ness and ca re) has be -
en mo re emp ha si zed than emo ti o nal stres sors (i.e.
dep res si on and an xi ety le vel) on ca re gi vers’ qu a lity
of li fe (QOL) yet the psycho lo gi cal well be ing of ca -
re gi ver may be cru ci al in co ping with this chro nic
pro cess.

HRQOL is a mul ti di men si o nal cons truct that
en com pas ses a per son’s per cep ti ons abo ut the bur-
den of a di se a se on se ve ral di men si ons. In re cent
ye ars, the re has be en a gro wing awa re ness that a
com pre hen si ve as sess ment of he alth out co mes
must in vol ve pa ti ent-re por ted judg ments of phys-
i cal, men tal, so ci al and psycho lo gi cal func ti o ning
as well as tra di ti o nal in di ca tors of di se a se se ve rity
and func ti o nal sta tus.6 In the past, HRQOL stu di es
fo cu sed al most exc lu si vely on pa ti ents, but in cre a -
sing at ten ti on is now be ing pa id to the im pact of
chro nic di se a se on the ca re gi vers. QOL is sug ges ted
to be a mo re ap prop ri a te con cept for de ter mi ning
how ca re gi ving af fects fa mily mem bers.7 It is im-
por tant to de ter mi ne the fac tors re le vant to QOL
of both pa ti ents and ca re gi vers who are in ter re la ted
in the chro nic ne u ro lo gi cal ill nes ses as men ti o ned
abo ve.

The QOL and psycho lo gi cal sta te of ca re gi vers
we re exa mi ned in va ri o us chro nic ne u ro lo gi cal di s-
or ders inc lu ding stro ke, tra u ma tic bra in in jury, and

MS.8-11 ADL de pen dency has be en ac cep ted as a pri-
mary stres sor for QOL in pa ti ents with a chro nic
ne u ro lo gi cal ill ness.8,12 Ge ne rally it is sug ges ted that
the re is a cor re la ti on with de pen dency le vel of the
pa ti ent and QOL of the ca ring fa mily mem ber. Se-
ve re de pen dency on ADL upon ot hers (for examp -
le; for bed con fi ned pa ti ents), is re por ted to re du ce
ca ring fa mily mem ber’s QOL and in cre a se his/her
an xi ety and dep res si on le vel.13,14 Alt ho ugh the re
are se ve ral re ports that stu di ed the ca re gi ver bur-
den in se ve rely di sab ling, un tre a tab le and fa tal ne -
u ro lo gi cal di se a ses such as am yot rop hic la te ral
scle ro sis, the mild to mo de ra tely di sab led pa ti ents
and the ir ca re gi vers’ ha ve not be en in ves ti ga ted
tho ro ughly re gar ding the ir QOL.15-17 Mildly de pen -
dent chro nic pa ti ents may se ek less ca re and may
not cons ti tu te subs tan ti al physi cal bur den for the -
ir ca re gi vers. Ho we ver they may gi ve ri se to im-
por tant emo ti o nal dis tress for the ir ca re gi vers
thro ug ho ut the ir slowly prog res si ve un pre dic tab le
co ur se. The spe ci fic de ter mi nants of QOL of ca re -
gi vers of mild to mo de ra tely de pen dent pa ti ents are
not do cu men ted so far, tho ugh it is cru ci al for the
long term re ha bi li ta ti on pro cess of the se pa ti -
ents.

This in ves ti ga ti on was de sig ned to 1) de ter mi -
ne the le vel of dep res si on, an xi ety and HRQOL of
ca re gi vers of mild to mo de ra tely de pen dent pa ti -
ents with chro nic ne u ro lo gi cal di sor ders and to
com pa re them with the pa ti ents them sel ves, 2) re-
ve al the inf lu en ce of fac tors re la ted to physi cal
stres sors and emo ti o nal sta tus on HRQOL of ca re -
gi vers. We hypot he si zed that both the physi cal
stres sors and emo ti o nal sta tus du e to ta king ca re of
pa ti ents who we re re la ti vely in de pen dent on ADL
ha ve be en in vol ved in HRQOL of ca re gi vers, com-
pa rably. 

MA TE RI AL AND MET HODS

PAR TI CI PANTS

Fifty two pa ti ents with chro nic ne u ro lo gi cal ill ness
and the ir ca re gi vers who all we re the ir fa mily
mem bers we re rec ru i ted in the study. The ca re gi -
vers we re li ving with the pa ti ents. They we re re fer -
red by Ne u ro logy De part ment and ad mit ted to
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Ne u ro lo gi cal Re ha bi li ta ti on Out pa ti ent Unit, Ha -
cet te pe Uni ver sity Scho ol of Physi cal The rapy and
Re ha bi li ta ti on, bet we en May 2004 and No vem ber
2005. Both the pa ti ents and the ca re gi vers pro vi -
ded the ir writ ten in for med con sents. Qu es ti on na -
i res and func ti o nal eva lu a ti ons we re app li ed to the
sub jects by the sa me re se arc her thro ug ho ut the
study. The self-re port ins tru ments we re all comp -
le ted in the unit, and comp le ting them to ok ap pro -
xi ma tely 30 mi nu tes. 

At le ast 1 ye ar du ra ti on of the ne u ro lo gi cal di s-
e a se and in de pen dent wal king abi lity in the com-
mu nity, with a ne ed of mo de ra te as sis tan ce whi le
per for ming da ily li ving ac ti vi ti es FIM to tal sco re li -
mit was abo ve 37) we re so ught for inc lu si on in to
the study. Pa ti ents we re all li ving at ho me but not
in an ins ti tu ti on, in ac cor dan ce with the lat ter in-
c lu si on cri te ri on.

Ne it her the pa ti ents nor the ca re gi vers we re
ever di ag no sed and tre a ted or had a fa mily his tory
for a ma jor psychi at ric di sor der. In di vi du als with
ot her me di cally uns tab le ma jor physi cal di se a se,
cog ni ti ve im pa ir ment (with sco res lo wer than 24
in Mi ni Men tal Test) and wit ho ut sphinc ter con-
trol we re exc lu ded. The exis ten ce of a ca ring fa mily
mem ber eli gib le for comp le ting the self-re port in-
s tru ments was so ught as well. 

ME A SU RES

Ba sic de mog rap hic in for ma ti on was col lec ted inc -
lu ding age, sex, edu ca ti on, du ra ti on of ill ness, du-
ra ti on of ca re, type of ca re (re gar ding the ac ti vi ti es
such as hygi e ne, trans fer, fe e ding, exer ci se prog -
ram, physi cal ca re, for which as sis tan ce we re ne e -
ded), the re la ti on of ca ring fa mily mem ber with the
pa ti ent, the re cent and pre vi o us psychi at ric his tory
and the know led ge of the ca ring fa mily mem ber
abo ut the na tu re of the ne u ro lo gi cal ill ness.

This FIM was emp lo yed to eva lu a te the func-
ti o nal sta tus. The ins tru ment is an 18-item, 6-le vel
sca le that sco res the ca re ne eds from 18 (comp le te
de pen den ce) to 126 (full in de pen den ce) the se ve -
rity of di sa bi lity.  Six subs ca les are for med, inc lu -
ding self-ca re, sphinc ter con trol, mo bi lity,
lo co mo ti on, com mu ni ca ti on and so ci al com mu ni -
ca ti on. The sco ring sca le inc lu des two in de pen dent

le vels and fi ve hel per le vels. The ne ed for su per vi -
si on or as sis tan ce of a pa ti ent is ra ted. The hig hest
le vel (7) in di ca tes to tal in de pen den ce; the lo west
le vel (1) in di ca tes to tal ne ed for the as sis tan ce of
two hel pers to per form the ac ti vity. Nor mal ran ge
of the FIM sco re is bet we en 0 and 126. (0-36: com-
p le tely de pen dent, 37-90: ne e ded su per vi si on and
as sis tan ce whi le per for ming ac ti vi ti es, 90-126 com-
p le tely in de pen dent). It was adap ted for Tur kish
lan gu a ge and fo und to be re li ab le and va lid in a spi -
nal cord in jury samp le.18 In our study, sin ce we ex-
c lu ded the pa ti ents with cog ni ti ve im pa ir ment,
cog ni ti ve pa ra me ters (com mu ni ca ti on and so ci al
com mu ni ca ti on) sco res we re cal cu la ted to tally.

For the as sess ment of psycho lo gi cal dis tress;
i.e. dep res si on, an xi ety and HRQOL, both the pa-
ti ents and the ir ca re gi vers we re re qu es ted to fill out
re le vant self-re port sca les: BDI, STAI and the NHP.

BDI is a self ra ting ins tru ment de ve lo ped by
Beck and his col le a gu es and psycho met ric pro per -
ti es we re eva lu a ted ri go ro usly.19,20 It is used to iden-
tify po ten ti al ca ses of dep res si ve ill ness and to
me a su re the se ve rity of twenty one dep res si ve
symptoms on a 4-po int sca le ran ging from 0-3. The
to tal ma xi mum sco re is 63. The op ti mum cut-off
po int was fo und to be 16/17 in the re li a bi lity and
va li dity study of Tur kish ver si on, in ac cor dan ce
with the ori gi nal study.21

Sta te an xi ety (S-An xi ety) re fers to the sub jec -
ti ve and tran si tory fe e ling of ten si on, ner vo us ness,
and wor ri es at a gi ven mo ment. Tra it an xi ety (T-
An xi ety) re fers to re la ti vely stab le in di vi du al dif-
fe ren ces in an xi ety pro ne ness as a per so na lity tra it
in the ten dency to per ce i ve and res pond to stress-
ful si tu a ti ons with ele va ti ons in the in ten sity of sta -
te an xi ety re ac ti ons. The S-An xi ety sca le con sists
of twenty sta te ments that eva lu a te how the res -
pon dent fe els “right now, at this mo men t”. The T-
An xi ety sca le con sists of twenty sta te ments that
eva lu a te how the res pon dent fe els “ge ne rall y”.
Each STAI item is gi ven a we igh ted sco re of 1 to 4.
A ra ting of 4 in di ca tes the pre sen ce of high le vels of
an xi ety for ten S-An xi ety items (#3, 4, 6, 7, 9, 12,
13, 14, 17 and 18) and ele ven T-An xi ety items (#22,
24, 25, 28, 29, 31, 32, 35, 37, 38, 40). A high ra ting
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in di ca tes the ab sen ce of an xi ety for the re ma i ning
ten S-An xi ety items and ni ne T-An xi ety items.
Sco res for both the S-An xi ety and the T-An xi ety
sca les can vary from a mi ni mum of 20 to a ma xi -
mum of 80. Usu ally a cut-off sco re <40 and >40 we -
re used in pri or stu di es.22 The in ven tory has be en
shown to be va lid in Tur kish lan gu a ge. 

The NHP is a self ad mi nis te red qu es ti on na i re
which as ses ses the sub jec ti ve per cep ti on of the
physi cal, emo ti o nal, and so ci al as pects of he alth.
The NHP eva lu a tes 6 he alth di men si ons: energy,
pa in, physi cal mo bi lity, emo ti o nal re ac ti ons, sle ep,
and so ci al iso la ti on. The pro fi le has dic ho to mi zed
qu es ti ons; the sub jects may ans wer as ‘yes’ or ‘no’.
Hig her sco res on the NHP rep re sent wor se qu a lity
of li fe. Tur kish ver si ons of the se sca les ha ve be en
de ve lo ped and tho ro ughly tes ted for re li a bi lity and
va li dity in Tur key.23

STA TIS TI CAL ANALY SIS 

Sta tis ti cal analy sis was per for med using SPSS (ver-
si on 13.0) sta tis ti cal soft wa re. Da ta are ex pres sed as
me an (SD) or fre qu ency (per cen ta ge). Most of the
va ri ab les inc lu ding de mog rap hics, func ti o nal and
psycho lo gi cal me a su res and QOL sco res (inc lu ding
the six di men si ons of NHP eva lu a ted se pa ra tely) of
the pa ti ents and the ca re gi vers (ex cept age, STA I,
T-an xi ety, S-an xi ety of ca re gi vers and S-an xi ety of
pa ti ents) we re not nor mally dis tri bu ted. The re fo re
ini ti ally in ter re la ti ons hips among the func ti o nal
and psycho lo gi cal me a su res and QOL we re as ses -
sed by using Spe ar man rank-or der cor re la ti ons, and
then QOL of the ca re gi vers, va ri ab les that are sig-
ni fi cantly cor re la ted with it (BDI of pa ti ents and
ca re gi vers, QOL of pa ti ents), and the FIM lo co mo -
ti on sco re which sho wed a sta tis ti cal trend, we re
trans for med. Po si ti vely ske wed va ri ab les (QOL,
BDI of both pa ti ents and ca re gi vers) ha ve be en sub-
jec ted to po wer (squ a re ro ot) trans for ma ti ons to
nor ma li ze the ir dis tri bu ti on. For FIM lo co mo ti on
sco re which was ne ga ti vely ske wed, the da ta was
ref lec ted and then re cip ro cal ro ot trans for ma ti ons
we re app li ed. The dis tri bu ti on of all of the va ri ab -
les we re nor ma li zed ot her than FIM lo co mo ti on
sco re for which the skew ness was re du ced (from -
0, 79 to 0, 15) and best ap pro xi ma ti on to nor ma lity

was ob ta i ned for this va ri ab le. Ex cep ti o nally no ne
of the six di men si ons of NHP for both the pa ti ents
and the ca re gi vers co uld be trans for med in a re li -
ab le man ner. Con se qu ently, only to tal sco re was
used for the exp lo ra ti on of QOL of ca re gi vers in re-
g res si on analy sis.

The de ri ved va ri ab les we re first tes ted by
using a mul ti va ri a te mo del in which all of the in de-
pen dent va ri ab les (FIM lo co mo ti on sco re, BDI and
QOL of pa ti ents and age and BDI of ca re gi vers)
we re ad ded si mul ta ne o usly af ter con trol ling for the
age of the ca re gi vers (by en te ring age in the first
block). To as cer ta in the re la ti ve con tri bu ti on of
each in de pen dent va ri ab le to QOL of ca re gi vers,
step wi se mul tip le reg res si on analy ses we re per for -
med by ad ding each me a su re to the mo del se qu en -
ti ally (aga in af ter con trol ling for the age of the
ca re gi vers). P va lu es <0.05 we re con si de red sta tis -
ti cally sig ni fi cant. 

An xi ety and dep res si on sco res of pa ti ents and
ca re gi vers we re com pa red using Wil co xon sig ned
test and pa i red-samp les t test as ne e ded. Ca re gi vers’
QOL sco res we re com pa red with res pect to gen der
of the ca re gi vers and gen der of the pa ti ents by
using in de pen dent t test.

RE SULTS
We analy zed res pon ses of 52 pa ti ents (25 fe ma le
and 27 ma le) with a chro nic ne u ro lo gi cal ill ness
and the ir ca re gi vers (38 fe ma le and 14 ma le) in this
study. Thirty of the pa ti ents (58.5%) had ne u ro -
mus cu lar di se a ses, 6 pa ti ents (11.3%) had isc he mic
stro ke and 16 pa ti ents (30.2%) had ot her ne u ro lo -
gi cal di se a ses (spi nal cord pat ho lo gi es and etc). The
ca re gi vers we re part ners (n= 17, 32.7%), chil dren
(n= 20, 38.5%), mot hers (n= 12, 23.1%), fat hers (n=
2, 3.8%) or anot her fa mily mem bers of the pa ti ents
(n= 1, 1.9%). De mog rap hics and cli ni cal cha rac te -
ris tics of pa ti ents and ca re gi vers are sum ma ri zed in
Tab le 1. 

Pa ti ents ne e ded litt le as sis tan ce or su per vi si on
for hygi e ne (n= 14, 26.5%), trans fer (n= 18, 33.9%),
fe e ding (n= 7, 13.2%), so ci al (n= 12, 22.6%) and ot -
her da ily li ving ac ti vi ti es (n= 6, 11.3%), exer ci se
prog ram (n= 19, 35.8%), physi cal ca re (n= 9,
16.9%), or eco no mic sup port (n= 11, 20.7%).
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BDI sco res of the pa ti ents (8.9 ± 7.9) and the
ca re gi vers (10.4 ± 8.8) we re both be low the cut-off
sco re of 16/17. 17.6 % of the pa ti ents and 23.1% of
the ca re gi vers sco red abo ve the cut-off po int of
16/17. The ca re gi vers sco red slightly hig her (mo re
dep res sed) than the pa ti ents, tho ugh the dif fe ren -
ce bet we en them was not sig ni fi cant (Wil co xon
sig ned rank rest z= -0.90, p= 0.368).  

The me an tra it and sta te an xi ety sco re on the
STAI of the pa ti ents we re 47.8 ± 8.1 and 45.7 ± 7.3,
res pec ti vely, and the ca re gi vers of the pa ti ents’ we -
re 47.1 ± 6.8 and 44.6 ± 5.7, res pec ti vely. The me -
an tra it and sta te an xi ety sco re did not dif fer
sig ni fi cantly bet we en the pa ti ents and the ca re gi -
vers (Wil co xon sig ned rank test z= -0.312, p= 0.755;
t=1.2 df= 35, p= 0.237). 

HRQOL, as me a su red by NHP, was mildly
high (wor se) in the pa ti ents (159.3 ± 145.1) than
the ca re gi vers (132.5 ± 130.6), but the dif fe ren ce
bet we en two gro ups was not sig ni fi cant (Wil co xon
sig ned rank test: z=-1.76, p=0.08). Nor ma ti ve da ta
for NHP sco re is not ava i lab le eit her for the pa ti -
ents or for the ca re gi vers. 

NHP sco res of the ca re gi vers was sig ni fi cantly
cor re la ted with NHP and BDI sco res of the pa ti ents
(ρ= 0.41 and ρ= 0.40, p<0.001, res pec ti vely). Among
the sig ni fi cant as so ci a ti ons, the stron gest was bet -
we en BDI sco res of ca re gi vers and NHP sco res of
them (ρ=0.62, p< 0.001). No sig ni fi cant cor re la ti on
was fo und bet we en the an xi ety sco res (sta te or tra -
it) of eit her the pa ti ents or the ca re gi vers and NHP
sco res of ca re gi vers (p<0.05). 

All of the sub gro ups of the FIM and FIM to tal
sco re did not cor re la te with NHP sco res of the ca -
re gi vers, ho we ver only FIM lo co mo ti on sho wed a
trend to ward sig ni fi can ce (ρ= -0.27, p= 0.053, po o -
rer FIM lo co mo ti on was as so ci a ted with po o rer
HRQOL of ca re gi vers). The re was no sig ni fi cant
cor re la ti on bet we en HRQOL sco res of ca re gi vers
and the age of pa ti ents or ca re gi vers, the du ra ti on
of di se a se and the du ra ti on of ca re.

The va ri ab les (BDI sco res of the pa ti ents and
the ca re gi vers, NHP sco res of the pa ti ents and
FIM lo co mo ti on tho ugh only with a trend) that
we re fo und to be cor re la ted with NHP sco re of
the ca re gi vers we re trans for med, and reg res si on
analy ses we re con duc ted. In all reg res si on analy-
sis, the age of the ca re gi vers was inc lu ded as a co-
va ri a te. Alt ho ugh age did not cor re la te with the
NHP sco re of the ca re gi vers, as it is fre qu ently re-
por ted to be an im por tant va ri ab le which may ha -
ve an im pact on QOL, it was ta ken in to
con si de ra ti on. The sig ni fi cant cor re la tes of NHP
sta ted abo ve (af ter en te ring the age in the first
block) we re ad ded si mul ta ne o usly in a mul ti va ri -
a te mo del (wit ho ut con si de ring the in te rac ti on
bet we en in de pen dent va ri ab les), BDI sco res of the
ca re gi vers was the only pre dic tor for the ir NHP
sco re (mo del R2= 0.45) (Tab le 2). When fo ur of
the over men ti o ned va ri ab les we re en te red to the
mo del se qu en ti ally in a step wi se analy sis, it was
fo und that FIM lo co mo ti on, as well as BDI sco re
of ca re gi vers con tri bu ted sig ni fi cantly to the exp -
la na tory po wer of the mo del, but BDI sco re of the
pa ti ents and the NHP sco re of them did not. Our
fi nal mo del exp la i ned 43% of the va ri an ce in QOL
of the ca re gi vers of which BDI sco re of the ca re -
gi vers ac co un ted for 36% (Tab le 3). 
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Patients Caregivers

Variables (n= 52) (n= 52)

Gender n (%)

Male 27 (51.9) 14 (26.9)

Female 25 (48.1) 38 (73.07)

Age (years)

Mean ± SD 35.4 ± 16.8 45.5 ± 12.4

Duration of illness (years)

Mean ± SD 10.5 ± 9.1

Duration of care (hours)

Mean ± SD 13.3 ± 7.9

Total FIM Score 

Mean ± SD 85.6 ± 17.2

Subgroups of the FIM scores

-Self-care 11.2 ± 4.2

-Sphincter control 13.6 ± 2.6

-Mobility     18.2 ± 5.1

-Locomotion 10.5 ± 3.9

-Communication and Social integration 32.2 ± 5.9

TABLE 1: Patients’ and caregivers’ characteristics.

FIM: Functional Independence Measurement.



In a se pa ra te analy sis, BDI sco re of the pa ti -
ents, NHP sco re of the pa ti ents and FIM lo co mo ti -
on (BDI sco res of the ca re gi vers we re not inc lu ded
this ti me) we re en te red se qu en ti ally aga in. BDI
sco re of the pa ti ents pre dic ted NHP sco re of the ca -
re gi vers sig ni fi cantly, but FIM lo co mo ti on did not
en te red in the equ a ti on in this se cond step wi se re-
g res si on analy sis (da ta not shown). 

DIS CUS SI ON
The re sults of this study re ve a led that alt ho ugh the
pa ti ents had a hig her func ti o nal le vel du ring ADL
(par ti cu larly in terms of sphinc ter con trol and mo-
bi lity), the ca re gi vers we re af fec ted com pa rab le to
the ir ca re re ci pi ents with res pect to an xi ety, dep -
res si on and HRQOL. As for the inf lu en ce of the
emo ti o nal sta tus of the ca re gi vers and the pa ti ents,
our fin dings in di ca te that HRQOL is as so ci a ted
with the dep res si on le vel of the ca re gi vers and the
pa ti ents. Ho we ver dep res si on le vel of the pa ti ents
do es not pre dict the HRQOL of the the ca re gi vers.
No ne of the pa ra me ters exa mi ned to de ter mi ne
physi cal stres sors was fo und to be as so ci a ted with

the ca re gi vers’ HRQOL. Alt ho ugh FIM to tal sco res
we re not sig ni fi cantly cor re la ted with HRQOL,
the re was a trend to wards sig ni fi can ce for FIM lo-
co mo ti on..

In li te ra tu re, the se ve rity le vel of psycho pat -
ho logy was re por ted to be si mi lar in ca re gi vers and
the pa ti ents, and even mo re se ve re emo ti o nal dis-
tress was fo und in the ca re gi vers. Cliff and Mac-
Do nagh fo und that ill ness re la ted dis tress was very
com mon and sig ni fi cantly mo re se ve re as well as
con cerns abo ut physi cal li mi ta ti ons and pa in
among the ca re gi vers than in the pa ti ents.24 The
spo u ses of pa ti ents with spi nal cord in ju ri es we re
sco red hig her in dep res si on sca les than the pa ti -
ents.25 The most con sis tent re sults re por ting gre a -
ter psycho lo gi cal dis tress in ca re gi vers com pa red
to the ir ca re re ce i ver part ners co me from can cer
li te ra tu re.26 In this study ac tu ally, emo ti o nal dis-
tress in ca re gi vers was not hig her than nor mal po -
pu la ti on va lu es, but the ca re gi vers who carry the
res pon si bi lity of in fact mild to mo de ra tely de pen -
dent pa ti ents, had si mi lar emo ti o nal dis tress sco -
res with pa ti ents who them sel ves ex pe ri en ce the
ill ness. In fact, the se pa ti ents do not ha ve dif fi cul -
ti es in sphinc ter/ bo wel con trol or cog ni ti ve im pa -
ir ment and the re fo re they ha ve high FIM sco res
and low de pen dency le vels. On the ot her hand,
they ne ed con ti nu o us su per vi si on du ring the self-
ca re, mo bi lity and lo co mo ti on as they may per-
form the ac ti vi ti es in a clumsy pat tern. The re fo re
the res pon si bi lity re gar ding the re le vant risks may
ca u se emo ti o nal dis tress in the ca re gi vers. In this
study, ne it her the pa ti ents nor the ca re gi vers dis-
p la yed sig ni fi cant psycho pat ho logy with res pect to
cur rent dep res si on and an xi ety sco res on the
symptom sca les. Ho we ver, the an xi ety le vels of
both the pa ti ents and the ca re gi vers we re abo ve
the fre qu ently used thres hold (STAI sco re >
40).22,27 The ca re gi vers ex pres sed mo re an xi ety
than ma le or fe ma le “uni ver sity stu dent s”.28 We
can ten ta ti vely sug gest that the ca re gi vers in our
study ha ve re la ti vely hig her psycho lo gi cal dis tress
and com pa rab le HRQOL to the ir ca re re ci pi -
ents.

The dep res si on le vel of pa ti ents was mo de ra -
tely as so ci a ted with HRQOL of ca re gi vers tho ugh
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Multivariate model

Variable β (SE) P value

BDI-Caregivers 0.5(0.52) 0.000

BDI –Patients 0.03(0.74) 0.49

NHP- Patients -0.2(0.05) 0.086

FIM-Locomotion -0.24(2.59) 0.062

TABLE 2: Effects on quality of life of caregivers as
measured by Nottingham Health Profile

Multivariate model indicates all of the four variables plus the age of the patients
BDI: Beck Depression Inventory,
NHP: Nottingham Health Profile,
FIM: Functional Independent Measurement.

Model Model R2 ∆R2 P

Age of the caregiver 0.04 0.04 0.19

Age of the caregiver +BDI-Caregiver 0.36 0.33 0.000

Age of the caregiver +BDI-Caregiver +FIM-Locomotion 0.43 0.07 0.027

TABLE 3: Stepwise regression showing the contribu-
tions of variables in quality of life of the caregivers*

* The dependent variable was QOL of caregivers as measured by NPH
BDI: Beck Depression Inventory,
FIM: Functional Independence Measurement.



it did not pre dict the HRQOL of the ca re gi vers’ in
this study. It is sug ges ted that the link bet we en the
pa ti ent and the ca re gi ver psycho lo gi cal mor bi dity
sup ports the no ti on that any im pro ve ment in the
he alth and/or emo ti o nal sta tus of the pa ti ent will
ha ve so me po si ti ve con se qu en ce on the ca re gi ver.13

Mo re spe ci fi cally, an in ter ven ti on tar ge ting the pa-
ti ent may les sen the bur den on the ca re gi ver the -
reby re du ce ca re gi vers’ dep res si on, and vi ce ver sa.
Re cog ni zing high psycho lo gi cal dis tress le vel in the
ca re gi ver and the in ter ven ti ons to im pro ve it may
ha ve a po si ti ve im pact on the pa ti ent’s well be -
ing.

The ex tent of the physi cal di sa bi lity was re-
por ted to be as so ci a ted with di mi nis hed QOL for
the ca re gi vers of stro ke pa ti ents tho ugh the re are
conf lic ting fin dings in re le vant stu di es.14 In a
study exp lo ring the spo u ses of chro nic stro ke pa-
ti ents, QOL of ca re gi vers (as ses sed by a VAS) was
fo und to be as so ci a ted with FIM glo bal sco res and
FIM lo co mo ti on sco res.14 In con trast, Grant et al.
did not find any re la ti ons hip bet we en physi cal
di sa bi lity and li fe sa tis fac ti on of ca re gi vers.29 Si m-
i larly, An der son co uld not find a con sis tent re la -
ti on bet we en physi cal di sa bi lity and li fe
sa tis fac ti on of ca re gi vers.2 In ot her stu di es, the
physi cal con se qu en ces of stro ke we re fo und to be
less strongly as so ci a ted with the ca re gi ver’s
HRQOL, when com pa red to the cog ni ti ve, be ha -
vi o ral, and emo ti o nal con se qu en ces of the ill-
ness.9

In this study, physi cal di sa bi lity was not fo und
to be as so ci a ted (ex cept FIM lo co mo ti on sco res
which sho wed a trend for sta tis ti cal sig ni fi can ce)
with HRQOL of the ca re gi vers. Ho we ver the re-
sults of two con se cu ti ve step wi se reg res si ons high-
light the sig ni fi cant in te rac ti on bet we en FIM
lo co mo ti on and dep res si on le vel of the ca re gi vers.
It may be sug ges ted ten ta ti vely that dep res si on le -
vel of the ca re gi ver may ha ve a me di a ting ef fect in
this con text to fa ci li ta te the con tri bu ti on of FIM lo-
co mo ti on sco re on HRQOL. In ot her words, it may
be the dep res si on le vel of ca re gi ver that de ter mi nes
his/her per cep ti on of the vir tu al prob lem re gar ding
de pen dency. Hen ce, FIM lo co mo ti on wo uld not
re du ce the HRQOL of ca re gi vers, un less they in-

ter pret it thro ugh a dis tor ted per cep ti on stem ming
from the ir dep res si ve symptoms. 

The ma in li mi ta ti ons of our study inc lu de a re -
la ti vely small samp le si ze and he te ro ge ne ity at di-
ag no ses. Anot her li mi ta ti on is the lack of
in for ma ti on abo ut the ini ti al psycho pat ho logy le v-
els of the pa ti ents and the ca re gi vers. Mo re o ver,
physi cal bur den was not eva lu a ted by a struc tu red
to ol. The ot her fac tors which may ha ve an im pact
on the HRQOL of ca re gi vers such as so ci o e co no -
mic sta tus we re not ta ken in to con si de ra ti on as
well. Be si des, as ava i lab le nor ma ti ve da ta do es not
exist for NHP sco res, the le vel of QOL of both the
pa ti ents and the ca re gi vers co uld not be in ter pre -
ted ap prop ri a tely. Lar ger, cross-sec ti o nal and lon-
gi tu di nal stu di es inc lu ding ca se con trol de sign
ne ed to be con duc ted to conc lu de une qu i vo cally,
abo ut the cor re la tes of HRQOL in the ca re gi vers
of mild to mo de ra tely di sab led chro nic ne u ro lo gi -
cal pa ti ents. In ad di ti on to that, tre at ment op ti ons
and in ter ven ti ons such as in di vi du al the rapy, fa -
mily the rapy, edu ca ti on and prob lem sol ving pro-
g rams for ca ring fa mily mem bers ne ed to be
dis cus sed. The study gro up will be fol lo wed with
the aim of exp lo ring the prog ress of sa me va ri ab -
les along with the in cre a sing di sa bi lity or to as sess
them as an out co me of re ha bi li ta ti on in a sub se -
qu ent study. 

CONC LU SI ON
The ca re gi vers of pa ti ents in chro nic sta ge with
only mi ni mal di sa bi lity ha ve si mi lar psycho lo gi cal
dis tress, dep res si on, an xi ety and li fe sa tis fac ti on le -
vels to the ir ca re re ci pi ents. This fin ding has imp -
li ca ti ons re gar ding the risk of an in cre a sing stra in
and bur den along the tra jec tory of the ill ness. So
the con cerns of ca re gi vers abo ut the prog no sis of
the ill ness or psycho lo gi cal dis tress and par ti cu -
larly dep res si on may im pe de the pa ti en ce of the
ca re gi vers, and in re turn may inf lu en ce the well-
be ing of the pa ti ents. The ne ces sary in ter ven ti ons
sho uld be ta ken in to con si de ra ti on to im pro ve the
psycho lo gi cal dis tress of ca re gi vers who ca re for
pa ti ents with prog res si ve or Long las ting ill nes ses.
The se in ter ven ti ons wo uld be ad van ta ge o us at this
sta ge whi le the pa ti ents are still not de man ding se-
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ve rely, which may be the ca se in the fu tu re, even
mo re in cre a sing the an xi ety le vels of the ca re gi -
vers. 

In cli ni cal prac ti ce, the emo ti o nal sta tus of the
ca re gi vers of the pa ti ents with mild to mo de ra te di -

sa bi lity are over lo o ked, and usu ally the emo ti o nal
dis tress is not an ti ci pa ted in this gro up. The psy-
cho so ci al re ha bi li ta ti on of the ca re gi vers sho uld be
con duc ted along with the ne u ro lo gi cal re ha bi li ta -
ti on of the pa ti ents.
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