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2001; Russell & Brown, 2002; yorke & Cameron_Traub, 2008). A numberof larger qu?ntitative studies posFtransplant h"lr. st o*., 
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A biopsychosocial model for understanding factors relared to eOL wirhPBC was developed based on the literature and guided s,rrvey co,i"t-ructronand data analysis. A.ll factors were posited . uJr.Li.Ji.'doi]',t. ,"n.,including health-related quality of life (HReot). Of ,,or., ,ri 
"-ti"*L *""made to rest the model is a whole; it *""-ur!i f;;;;# il;j"* ,"help elucidare factors associated with qOr f., ,h.r.-I;L;;ilfi"a:'

BACKGROUND

Uncertainry and Chronic Illness
Uncertainty in relarion to illness
varues ro objecb an6..,r.no 

"116 
.^o-tlll1lTl ""t 

cannot assiSn definite

et al.,zxg). Mishel's (1981) *o-111?l-nt9o"t 
outcomes accurately (Bailey

she characterized ;";;,6 ;, j"o}n$?ffiff, ji"'lff;il#'y. 
Hldividual's inability to form a cogniiive *rr,i"i *t i"n l"-""'.iraiiu'...",.owhen stimuli are recognized arid 

.classfied, " 
pro"."" ;;;;;;;;*r_gto an.event. Mishel's theory (1988) emphasized tn. i_p"rt"i.. oi:."ti_rtilrame"; \\ hen componenb of this

and the unprc.dicra;u,,,, 
";a "#ir,fil?;T':i :iliil?:Tfflffi j[H

:^::9.T,]I::.l.r."r, rhey conrribuie to unceltainry. Researchers have shownrnar uncertainry can be a stressor associated *l i, a"..."r.J-qOf iUirf,.f,7983, 1999; Royet,2000) and poorer coping wirh symproms (loti"orr, i"u,r",& Davis. 2006).

Reducing Uncertainty

Mishel (1988) indicated that uncertainty can be lowered as a result of ,.struc_
tural resources," including educarion, health care provid.* *i"lo""" .rao-ible sources of confidenci and authority, ;"J#;; ";;il.'i"L.i.ro,..(Clalton. Mish€I, & Belyea, 2006; Donovan_Kicken& Bute, 200g) have foundthar.ind.ividu-als 

-with 
higher levels of_.arrc"tioo f,^lr. i.* ,".li"aar. .r,fr.

availabi.lity of sufficient and reliable inforrn"ri"n ,.jl.r""" ,li"Jr,**?il"o-*& Kline, 2000; Brashels, coldsmirh, & Hsieh, ,ooz, ,,"f*ii'ir"ir.il r qesl.Yet, a study of breast cancer survivors found ,t", *."*r""-li'o.rsrr""communication with providers may enhance thoughts or arrau"a aaa""r*naawhile not reducing uncertainry tClayon, Mishel, & Belyea, 2006).
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Social suppon may reduce uncertainry by providing reassurance as well
as information (Brashers, Goldsmirh, & Hsieh, 2002; Donovan-Kicken & Bute.
2008; Mishel, 1988, 1999; Royer,2000).

Increased age also has been associated with reduced uncenainry (Ba_
sevitz et al., 20O8). Clalton, Mishel, and Belyea (2006) suggested that older
women may have a more developed cognirive schema that allows thenr to
understand symprorns better and, thus, reduce uncenainty associated with
ambiguous stimuli.

Uncertainty with PBC and Transplanr

One of the characteristics of PBC that may contdbute to uncertainty is the
fact rhat laborarory measures of its severiry are unrelated to the experi€nce of
fatigue, one of rhe most challenging symprorns of pBC (Cauch-Dudek et al.,
1998; Sogolow, Lasker, & Short, 2008). This may make it especially difficult
ro predict the course or severiry of the illness, At advanced stages of pBC,
additional uncertainty is associated with waiting for liver transplantation,
with the possibility of nor having a liver in time or of rejecting it after
surgery (Bjork & Naden, 2008). Adding fufther stfess ro the uncertainry of
waiting for a transplant is the Model for End-Stage Liver Disease (MELD)
score prioriry system rhar requires patients to become more severely ill
before being competitive for transplant, while at the same time avoiding
complications that would disqualify them (Brown et al., 2006; Freeman et al,
2004).

For those who have received new organs, uncertainty r]l,ry be reduced,
bur it is not eliminated; concerns pelsist related to the possibility ofinfection,
organ reiecrion, and recurrence of disease as well as the side effects of
medications (Dudley et al., 2()O7; Gauram, Cheruvaftath, & Balon, 2006:
Rothenhausler et al., 2002; Schreibman & Regev, 2006).

Resealch Questions

The current repoft was derived from a mrdy of factors related to eOL in
women with PBC, both wl and PT (Figure 1). t0fle sought in the currenr
analyses to explore the relationship of uncenainry to the other variables in
that model, to identiry which ones were rclated to greater or lesser deqrees of
uncertainty both before and after transplant. \ife were paniculady inierested
to see if uncenainry in this sample of women with pBC was negatively
correlated with age, level of education, social suppon, and satisfaction with
intbrmation from health care providers, as suggested in prior studies with
other popularions. Finally, we asked whether the relationship between un-
certainty and QOL varied among the differenr dimension" o[ unc.r,"rrrw.
represented by the four subscales of the Mishel Uncenainty in Illness Scale_
Adult version (MUIS-A).

Unceftaitt! at d tfuEr Tranelqrrltio\ in worren

METHODS

Study Sample

Any sornan who had been diagnosed with pBC and was either on a WLor PT was eligible for the stud-v, rea11lless of age or t"* 
'oi'ai"r"o",".

lllicipalts were recruited be#een 2005 and 2007 from: (1) the onlinePBCers Organization; (2) rhe Universiry of pinsburgh Medical Center; and13) the 
,University of pennsylvania Healtii Sy"._. Ti? p;;;;, ll"1 "ip-*aby each of the medical school Insrirurionat ne.,ri.w Aoara; as *.ii * UyLehislrlrniversitr,s rRB (op.Sp 05186, 2 / 2i/ oi; ;";- ;;,y ;; ;^.? oi ii.".,o."ot the PBCers organization. participants from the universlry _Jai."i.."r.r,were included ro increase rhe .rumier of particip*" 

".?,"f"" il pr"",a. 
"comparison of results with online.nerwork pafticipants, as the laier migntbias results due to differences in the rypes of people who use the Internetor a1f1k;,lv to loin suppon groups (Eysenbach & Vr"u, joojj "'- "

rre rr,Lers organization oosted 
_announcements about the survey on

::,*"b.1. ""9."19" listserv;, one ro. 
"tt 

peopt.'*iri"r-ii 
"rJil. ",n.,ror p.eople with pBc who were pr. pote;ial'p;rti.ip"ri, vr.L'ilr.".oto a link ro the survey ar www.surveymonkey.com. rir. -g""L;" n"aapproximarely 2,500 members at rhe time of the sr.ay, U",.li"ii_._O*"had PBC, and those who did were ar all stages of ifr. ai".""..-fl-u", *.could-not assess how many eligible participan* saw these announcemenrsand. rherefore, could nor deterriin. .tigtuitl,y o, p"nt;ip;;;'."ies.""

FIGURE I Qualiry of life in primary bilia.y cr*hosis: A biopsychosocial ,nodel.
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For rhe medical center sources, physicians idenrifiecl eligible paftrcipants
fuom their patient lisrs and contacred rl.rem by mail ,o "rt rt."_ io.p".u.,p"t..lf inter.ested, they rcturned a pos:c1l:l r?:equesr rhar a .opf ofli. 

"t,*.ybe mailed to them or that they be calted for a phone inrerview. They werealso given the option of using a link to the surveymont.y.o- aira ,i 
"t 

*""specific for their medical center, as it inclucled the conseni _"*loi'"pp.ou..f
by rhe specific center's IRB. Tho
surveyhadtoindicare,h.i,"s;"j,":Xl': ji;:;*#?j,l#Jl:."#ll;
able to proceed to the survey; those who filled out 

" 
t 
"ra 

.oii1rgr,",l 
"consent form and mailed it with their surveys.

Measul€s

The self-adminisrered survey included srandardized iostruments fof alt ofthe variables in the mod€l that were available anc| orher" a.".f"p.j fo. tf,i"srudy. 'Ihese.were rhe Farigue Impacrscale (Fisk et at., f SSal, rnlclnt., fo,Epiclemiological Studies Depression Scale (Radlofl rbZZj, ,i_r. iri.f COpt(Cawer, 1997), rhe Mishel Uncertainry in tttness Scale_eauit u.."i*, tUUfS-A; Mishel, 1997), the Multidimensional Scale of perceived S;;i"l-i"ppon(MSPSS; Zimet et al., 19g8), rhe stigma subscale from,f,. iiu., Ot"."".
aualtjy o{ Lite measure (LDeOL; Gralnek et al., 2000), ,"a if,. in_:O f".Health-Relared Quality of Life (HReOL; Ware, iosi.,s[i, if b._.y, ,OOOI.AII of rhese measures have subscales, but for tiris anicle we u"aa ,r.,U"a"f.,only for the MUIS-A, as well as rhe physical Componen, Su_-".v tpCSl,and the Mental componenr Summary_(Mcs) of rhe s;:_36. D.""iifii"i" or,n.neasures and Cronbach,s alphas for this sample are providea in ippenaix e.

Measure of Uncenainfy

The MUIS-A, firsr published in l9gl, has four subscales. Ambiguiry (tJ iterns)resuls when "cues about the stare of illness are vague and i",f-*,*i 
""a 

*"ato bhr and overlap." Complexiry (7 items) resulis when ,:.i,."'"J"", ,.."umenr and the sysrem ofcare are multiple, inrdcate, and variea.;:in.oiJ*,..r.y(7 irerns) resr,rlts from ,,receiving informarion rhar eirher .t 
".rg;" 

;r;u"rrttyor is not in accord with information previously received.,, Uip.Ji""Oli,y(5 items) refers to a ,,lack of contingency b.t*..r, ilir,."" anJ;;;;.;, .".,and illness outcome" (Mishel, 1997).

Statistical Analysis

Data were analyzed using SPSS, version 16 (SPSS for \Vindows, 2007, SPSSInc., Chicago, IL). Missing values were replaced uslng ,,linear 
rrend-a"r poi.,t,,in SpSS. However, four participanrs. did- nor respo"nd ," if,. 

-Un..ir",n,y

measufe at all, and these were excluded from tha aurrent 
"rr"ly"i". 

'
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The MUIS-A and its subscal
vL and pr. Next, because of r::I::t 

t:-p"red between the rwo groups,

of uncertainry would be oui . ,1,:r::Tliuon 
that the sources and nature

tionships (pearson!,;.H;J,i':lT;il:T il: i:xy; 
bivariare rera-

measures were analyzed for each,of 
:T *" *;;;-r;;i;: il:ili[T12 independent variables in the model (lesides Unienainty.) were lnre.ed ina stepwise multiple regression analysis ," a.,.._^. ir,.J.lli*. -p"r,"...l,::q"1T.c U*:rrainry in the entire ,"_pt.. v"ri"ui.-" *"r.."ii.o n,rr.orelationto Uncertainty was associated atp i o.ol "nJ....r.i "ip, o.ro. f"compensate for the multiole comparison, i" ,f,i" 

",uay, "i"1rr,i"i!ir-niti.".".was defined asp = <0.01 for all a
of 0.01_{.05. nalyses. A ..rrend,, 

was indicated b:yp values

RISULTS

Demographic and Clinical Variables
oretrundred w_omen completed th€. survey, 25 of whom were on rwr and 75or whom were pT. The women residea i" iS aiff.r."iu.s'. ,l".'".r"i ," *"_eral other countries, and received
ri',.,."pona.J o'i;;;;;;;;':"d* ;;:j: [::11[T,:'J:'jffi',,:H'
.. of the 100 women, 68ok were ...-i .d;;;;l ,h. au*rJito.n. .,listservs, arrd 32 were recruired rhrough the ""idd ;;;;i ...i.r" 

".,oila**d ,1"."yry-.v either by mail or-o.Ii".. ih.*';; ;;;;;,'..il".n,.oahost one-third (3I.jVo) of tiose who *.r. 
"."i f J*."-Uy'ile]1.*eoi."r

;lnters 
askinS them ro participate. since-rhe pBt;; ;.r. ,lirr,,.l lnr"rgt,announcements on the website and on 2 listservs, .a"p"na.-r"ia JourO no,be ascertained.

^- ^Of 
ft: PBcers participants, 27.Wo; compared ro tg.gplo of the medical

y.!+:i;ili1!"ffi n:Effi':i.i::::tri:5*,.':3ijr:f:ff ::,}srte were 
.younger 

(mean age 57.2 years for pBCers vs. Of .A i."^'i".,i,*.
11.^'::f1l'lg 

via medical c€nters;.r.: _2.42, p =.oiei, ;,i,-r", iiff.*.on any other variables in the model. therefore, panicipanll..i_ririO iiorndifferentsources were combined for analysis. No significant differences wereobserved between rVL and pI women on ttre demographic vadables_

Reliabiliry of Measures Used
All 

-of,the 
existing measures had C.ronbach,s alphas for rhis sarnple berween.878 (rDeol stisma subscale) and .954 (MSpSs_i;.;ls;;;;j.;r,n.

measure of uncertainry, the total MUIS_A hrd . cr;;;;;;iii * .lo+,and the subscales were as follows: Ambiguit; ;:6;";;;,#;;, ,rr,
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TABLE I Oomparison of Mcans and SEndard t)eviarions fix Scales of M [JIS-A, preJcnr Samplesnd ()rher Sampl$ in Mishcl,s Data Bank

AnbiSlriry Comdcxny lncorujscn(y
(lJ itcn$, O ncrru, (7 irems,
rJ-65.) 1-35.) 7_35.'

Unprcdic.rabiliry
(5 ilems,
t25')

(33 it'rnN,
3r165.)

1,1{; srmplc \vl, nr' = 24

lll(l srnl)lc l)1,Ir': 72
Vossle., 1,. llgr|1 i]nd kidncy

lr-rnrplnn6,  / = 162

u"JnsPltintr, N = 23
MislLl's eo'$incd d!.a lbr

(hmnic illncssclr, /v = 659

)t).u Q.13) 16.4 A 4J
31.4 (11.3) r5 2(4.3)
26.7 (a.6 t4.t) (3.5)

32.7 (7.n 17.3 6.6)

36.0 O.l) r6.5(5.0)

16.7 6.7J
14.3 (t.1'
12.2 (3.9)

16.3 (.2)

15.5 (5.0)

1tt.4 (3.3) 9l.tc33)
18.0 (3.8) 7a.9 Or.3,
16.4 (3.' 69.3 1J4.r,

15.2Q.A) 81.4 (l5.i))

16.0 (4.1) u.2 o5.6J

'rt-lrxirnum tssiblc rJnSe for st-l c.
hut c: Nlisltcl, 1q)7 .

Complexi.y, .598; and Unpredictability, .669. The measure of Social eOL_level of involvemenr in family, social, and work life combined, had poor
inrernal consisrency reliabiliry and, thus, was not evaluated further. For the
current analysis, we focus on HReOL; Social eOL is acldressed in a separate
paper (Lasker, Sogolow, & Rich, in preparation)

Factor analysis of the Brief COpE with the curent sample, as recom_
mended by Carver (7997), resulted in two factors that we l;eied positive
Coping (alpha: .851) and Negarive Coping (alpha = .730). positive Coping
included 10 of the 14 subscales, e.g., positive Reframing, Humor, Use of
Instrumental Support, and Acceptance. Negatiye Coping 

-was 
coorprised of

Self-Blame, Behavioral Disengagement, Denial, ancl Subitance abuse.
Comparisons were made for the total MUIS-A and its four subscales for

the currenr sample to rhree other studies in the data bank of uncenanty
studies compiled by Mishel (1997) (Table 1). These studies were selecred
as mosr closely related to our own because rhey were: (a) the only strrdies
on trxnspl:rnt, or (b) combined muhiple studies on chronic illness. bf note,
rhe score for the pBC pT group was wirhin the range of scores found in
these othe. studies for rotal MUIS-A_ and three of the iubscal€s (Ambiguity,
Complexity, and Inconsistency), while rhe VL score was considerably higher,
as one wotrld expect. More recent studies have shown similar results for
MUIS-A scores; for example, Bailey et al. (2009) obtained a toral MUIS_A
mean and standard deviation of 87.3 (.17.6) in a sample of people with
heparitis C. These comparisons suggesr rhar rhe reliabiliry of VUtd_a scate
for this study was high.

Comparison of \VL and pT

\0fe expecred a significantly lower level of Uncertainty forthose who were pT
compared to those who were on rVL. T-te$s revealed signficant differences

uncerta,nu and lfuer Tranq)lantarion In Worwn

for Ambiguiry (, = 3.36. ,) = 001)-anrl for the total scale (t = 2.91, p = Jn4)bur not for comptexiry, inconsistency, o. unp..aict"iitii $;i;,{.,.
Factors Associated with Uncertainty

:::Ll?_j:. "y e,xpe:tarj?n educarion, ase, and sociat suppon were norsrgn rcanuy correlated wilh MUTS_A scoreifor ei,t.. \V'L o..fi"group" tf"ble 2). Social Suppon showed on
Inconsisrency in rhe pr Rrouo. slL i]:td to:."td being related to reduced

,...iu.d *hil.- on;;.;;,J; 
rahsraction with helptutness of Information

"r.'ip", 
*ith -o,. s",i"r;.;il';:i#l:i?1:9 i .1:'d or sisniricant relatiou-

:....1g::yr"ipi,l","iir.,'[*'fl :"ff ,:"'$",1'rilly:ffi 5ilf 
,;ff

l orrnation received.
In examining the rerationship between the other factors in the moderand Uncertainty, we found that fc
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As expected, Uncertainty was significanrly higher while waiting for atransplanr than after, bur it cominued ro be a con-ce.n pi,- .oripnr"Ufa ,oscores in studies of people with chronic illnesses truri"rr.i, iqgi] rna..a,Vl vs.. pT starus was nor signficanrly relared ro U".f""r,,y.Li _"u,pf.regression.

.Unrelated to Uncertainry, contmry to previous findings, were Age, Ed-ucation,. and Social Supporr. The.larrer showed a ,r."Jii*".J 
"l"ro.,",ionin bivariate analyses. The lack of association of rhese variaLies-iray nalrebeen^ due ro rhe small sample size, which inhibited or, 

"i,firr'," ".,..,significant differences when these ,"rr"ur." *.r.-.*i"iri.a'li',rr'l1trl.,.ou"tyin mutrivariare modets. ft may atso.be d." t" th. ;;;;*'iity _ ,t^sarnplc. Thc women were mosllv in rheir- 50s ana Oo",-"".f ii. ,li"r=-."o
111.^Oil:1,1g I:, rra nspta nr arion- ra vor rhose who are more educared andnav€. good sysrems of suppon. However, helpfulness of informirlon wniteon t07L was associated with reduced Uncenainty in _rfirvoriJ"'"""fyri".'Ihe mosr important variables in differenrtating i.r.i" 

"iJri.""r"ry ,.bivariare and mulrivariare analys_es were the physical varlables ielpeciattyFarigue and Medicarion Effects), lsychologtcal va'ria;;" d.;;"r;;, 
^.g"-rive coping, and Fear/Anxierv). and the he'ipfulness 

"ii-".,.'f[r'n"i"""r,"0,."of Srigma and Information.

MUIS-A Subscales

Ambiguiry was rhe only subscale rhat significanrly differentiared berween
Yt "11_tt 

p."^,:llants; indeed, tt.correlaied very higf,iy ,ri f, ,i.",ot"r "*f.(r = .927, O - .000). Ir is possible thrr rhos. who wer?fJ.f i"g'j.or.La 
""awere anxious and fatiguecl found ir more difficulr ro i;;';;;';f;ru"",

and, thus, found it more ambiguor.rs.

. 
The Unpredictabiliry scale, in contrast, did not corelate wirh any othervarirbles in the model, and it also haa rhe lowest lniern-ai,.fi"^Uffi u'."^""_tency (alpha = .670) and towesr correlarion *irh rh.;;;'r.ill"ti: .rS>,p = .O21). Yer, ir was rhe set of- 

most tikety,o 
"g,..-"n'"ul-..r; ;'j::[il:'.]:ill[:J."].:ril,:,ff;of 5.0,. compared b 2.6,2.2, i.,a z.r to, ,h. A_bi;"iry,;;ir.*,ry, 

""oInconsistency scales, respectively. The 
".o.. to.,h. u',rprJi,.J'Ui[i,,rU*"f.

was also higher.wirh the pBc sample, both wr and pi il;;;il;. 
""__parison studies (Table 1). rr is oossitle,r,"., unpr.Ji""[iiity;;;il;r*",

;:?.5::::,,:,li:,?^opurarion rhat a c.ni.s :ff..t ;:;;;1, .,.ir",i.,i"e ,n.
ii"*,#'#i;" ;i liill,'i"ii"Jiii;':,fT: :'""J*,:"J n':i:,+:', ji,T.jl1
Much of the informarion needed ro oreai.r.,,,,"^-.. :,;;;- :]',"'^":::
ava'abre to p",i.n,", 

"o 
i i" n; :.il:?jfi r"l,:?Tn::',:^"ff f J.H t j

Lery, 
his-f for this grotrp; nevenheless, it is noraute'thar ii *", i.,rii, n,gttor rhe PT group.
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Reducing Uncertainfy

The four factors significantly associated with Uncertainty in multivariate anal_
ysis-Fatigue, Depression, FearlAnxiety, and helpfulness of Information while
on waiting list-accounted for 580/o of the variance of Uncertainty and demon_
strated the relationship of a parienr's physical and mental heaith as well as
social interactions with health professionals to her level of uncertainty. Con_
versely, the uncertainfy that is inherent in the condition of having a chronic
and potentially fatal illness may lead to greater depression anl fear and
anxiety about th€ future. Further research should explore the extent to which
physiological and emotional manifestations of illness affecr uncertaintv. and
vice versa, as well as the extent to which specific types of information can
reduce the harmful effects of uncenaiory.

The role of informarion in relation to uncertainty is complex (Clalton,
Ivlishel, & Belyea, 2006). Health care providers supplying patie;ts with infor_
mation on the cause, intensity, and duration of symptoms can enable them
ro develop a cognitive schema, yet too much infoimation micht increase
uncertainty, because the information can be overwhelming anJ difficult to
understand (Babrow & Kline, 2000). Additionally, uncertainty may be more
desirable than cenainty regarding a negative outcome; tn4i ntaining alevel of
ln::rtain-ty :an help people with chronic illnesses preserve hopelBrashers,
coldsmith, & Hsieh, Z0O2; Cohen, 1993; Folkman, Sch aefer, & lazans,1979;
Holmes & Houston, 1974; Mishel, 1988).

Indeed, Mishel (1999) proposes r€conceptualizing the idea of uncer_
tainry as something that patients can integlate into th€i! daily lives, turning it
from a deficir to a source of valuable personal growth. To realize such a feat,
patients need health care professionals who wi.ll provide the level of infor_
mation desi-red by their patients and also pay greater attention to the psycho-
lo_gical and physical qualities that appear to contribute most to uncenainty.
Efforts to diminish fatigue, depression, and anxiety are critical to alleviating
uncertainty and improving overall quality of life (iasker et al,, 2010).

Uncenainty must be recognized as a persistent and complex problem,
one that has the potential to act as a significant psychological stressor, panic_
ularly in a cultural environment that favors predictability and controt (Mishel,
1990). This acknowledgment and the active efforts of health care Droviders
are especially important in today's health care system, which remains ill_
adapted to serve the chronically ill (Royer, 2000).

The persistence of uncertainty after transplant is an important finding
because of the frequent expectation that a tlansplant will rejt in a rerum ro
a normal QOL, which we have found not to be the case (Iaske! et al., 2010).
Other recent studies also have indicated rhe persistence of uncertainty over
long periods of time, even after life-saving procedures (Martin et al., 2010;
Mauro,2010).

Uocertainty rnanagement progratns (Cil et al., 20O6) can be effective
in enhancing coping and improving well-being. Further research on such
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interv€ntions may idenrify informarional and symptom rrunagement strate_
gies that are most effecrive in hetping women cope wirh thelhallenges of
transplantation.
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