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Abstract

Purpose Illness uncertainty is widely recognized as a psychosocial stressor for cancer survivors and their family caregivers.
This systematic review and meta-analysis aimed to identify the sociodemographic, physical, and psychosocial correlates that
are associated with illness uncertainty in adult cancer survivors and their family caregivers.

Methods Six scholarly databases were searched. Data synthesis was based on Mishel’s Uncertainty in Illness Theory. Per-
son’s r was used as the effect size metric in the meta-analysis. Risk of bias was assessed using the Quality Assessment Tool
for Observational Cohort and Cross-Sectional Studies.

Results Of 1116 articles, 21 articles met the inclusion criteria. Of 21 reviewed studies, 18 focused on cancer survivors,
one focused on family caregivers, and 2 included survivors and family caregivers. Findings identified distinct correlates
for illness uncertainty in cancer survivors, including sociodemographic factors (e.g., age, gender, race), stimuli frame (e.g.,
symptom, family history of cancer), structure providers (e.g., education), coping, and adaptation. Notable effect sizes were
observed in the correlations between illness uncertainty and social support, quality of life, depression, and anxiety. Caregiv-
ers’ illness uncertainty was associated with their race, general health, perception of influence, social support, quality of
life, and survivors’ prostate-specific antigen levels. Insufficient data precluded examining effect size of correlates of illness
uncertainty among family caregivers.

Conclusion This is the first systematic review and meta-analysis to summarize the literature on illness uncertainty among
adult cancer survivors and family caregivers. Findings contribute to the growing literature on managing illness uncertainty
among cancer survivors and family caregivers.
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Introduction

Illness uncertainty is the cognitive state created when a
B4 Ting Guan person cannot determine the meaning of illness-related
tguan02 @syr.edu events because of insufficient information [1]. It is widely
recognized as a psychosocial stressor not only for cancer
survivors [2] but also their family caregivers [3]. Although
illness uncertainty is acknowledged as an enduring and com-
mon experience in cancer survivorship [4] and significantly
affects quality of life (QOL) [5], evidence-based interven-
iﬁ;"%g\Medmine Johns Hopkins University, Baltimore, tions regarding how to manage illness uncertainty for cancer
’ survivors and family caregivers are sparse [6]. Managing
uncertainty is still reported as one of the most prevalent
unmet needs among cancer survivors [7].
Illness uncertainty has been conceptualized using the
Mishel’s Uncertainty in Illness Theory (UIT) [1]. This
theory posits that illness uncertainty has 3 antecedent
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components: stimuli frame, structure providers, and cogni-
tive capacities [1]. The stimuli frame is the form, compo-
sition, and structure of an individual’s perceived stimuli,
consisting of symptom pattern, event familiarity, and event
congruency [1]. For example, illness uncertainty was asso-
ciated with cancer-specific symptoms [3]. Structure provid-
ers are the personal and environmental resources that aid
in stimuli formation, including credible authorities (e.g.,
healthcare providers), social support, and education [1].
Cancer survivors lacking social support reported elevated
levels of illness uncertainty [8]. Cognitive capacities refer
to the individual’s information-processing ability and any
physiological malfunction that might impair their ability [1].
Moreover, Mishel’s UIT also provides a model of how an
individual’s appraisal of their illness uncertainty (i.e., dan-
gerous, or beneficial) influences their coping which, in turn,
affects their adaptation [1]. Cancer survivors’ high levels
of illness uncertainty are associated with avoidant coping
strategies, often adversely affecting QOL [5][9].

Despite an early scoping review examined factors influ-
encing illness uncertainty among older adults with cancer
[2], this review did not include literature published after
2015 and focused on older adults with cancer. Furthermore,
to date, no systematic review has been conducted to explore
illness uncertainty among family caregivers. Since 2015,
research examining illness uncertainty in cancer survivors
and their caregivers has also grown considerably. Therefore,
an updated and more comprehensive review of the current
illness uncertainty literature among adult cancer survivors
and their caregivers will be a significant and timely contribu-
tion to the literature. The current review aimed to identify
the sociodemographic, physical, and psychosocial correlates
associated with illness uncertainty in these populations.

Methods

This systematic review and meta-analysis protocol registered
with the International Prospective Register of Systematic
Reviews (PROSPERO ID: CRD42020216230).

Inclusion criteria

Articles selected for review met the following inclusion cri-
teria: (1) The study targeted adult cancer survivors or their
adult family caregivers (> 18 years of age) or both; (2) ill-
ness uncertainty was assessed quantitatively; (3) the study
reported numerical estimate of correlation, association, or
effect between illness uncertainty and demographic, physi-
cal, and psychosocial variables; (4) the study used an obser-
vational design (e.g., cohort study, cross-sectional study);
the baseline information from the intervention studies was

also included because these can be treated as observational
data; and (5) the study was published in English between Janu-
ary 1, 2015, and December 31, 2020. Articles were excluded if
the study focus was specific to “diagnostic uncertainty” (i.e.,
primarily reflects a clinician’s subjective perceptions) [10] or
“intolerance of uncertainty” (i.e., focused on a patient’s cogni-
tive, emotional, and behavioral reactions to uncertainty) [11].

Search methods

A health sciences librarian was consulted to identify data-
bases and to develop the following search terms: uncertainty
AND cancer OR neoplasm OR tumor OR myeloma OR
oncolog* AND patient OR patients OR survivor OR car-
egiv* OR family OR families. Six scholarly databases were
searched: PubMed, Scopus, PsycINFO, Cumulative Index to
Nursing and Allied Health Literature (CINAHL), Embase,
and Cochrane Database of Systematic Reviews. Addition-
ally, forward- and backward-citation chaining and Web of
Science and Google Scholar searches were conducted.

Assessment of risk of bias in the included studies

The risk of bias for each study was assessed using the
14-item Quality Assessment Tool for Observational Cohort
and Cross-Sectional Studies (QAT-OCCSS) [12], which
evaluates methodological and reporting parameters to
appraise study quality. Dichotomous ratings (yes = 1, no =
0) indicate which of the 14 quality indicators are present,
with greater total scores indicating higher study quality and
robust reporting. Two authors worked independently to rate
each study; disagreements in risk assessments were resolved
by discussion. When needed, a third reviewer was called on.

Data abstraction and synthesis

Study data were abstracted by one author and checked by
another author. Data synthesis was based on UIT [1], includ-
ing 3 antecedent components (i.e., stimuli frame, structure
providers, and cognitive capacities), coping, and adaptation
(e.g., QOL, depression, and anxiety).

Meta-analysis

The meta-analysis used Person’s r as the effect size
metric, and we followed Cohen’s definitions of small (r
= 0.2), medium (r = 0.5), and large (r = 0.8) effect sizes
[13]. If a study reported a nonsignificant correlation but
not the value of the point estimate, we recorded the effect
size as 0. This represents a conservative approach that may
underestimate the true effect size [14]. Four eligible stud-
ies reported Spearman coefficients or used multivariate
regression analyses with variables of interest but did not
report all variables in a format that would allow an effect
size to be computed. These authors were contacted for the



original correlation coefficients. For those not provided,
Peterson and Brown’s suggestion to convert standardized
weights to r (if B weights ranged — 0.5-0.5) was followed
[15]. A random-effects model provided a weighted-mean
estimate of the correlation between each variable and ill-
ness uncertainty [16]. When relevant data were available
from at least 3 studies, effect sizes were calculated using R
software. Forest plots were created to examine the distribu-
tion of effects across studies. The I° statistic was produced
for each analysis to determine extent of heterogeneity. Hig-
gin’s variability ranges were employed to estimate 4 catego-
ries of heterogeneity: minimal (/* range: 0-40%), moderate
(40-60%), substantial (50-90%), and considerable heteroge-
neity (75-100%) [17]. Lower heterogeneity indicates higher
consistency and generalizability of meta-analytic findings.
Subgroup analyses of effects and publication bias were not
able to be conducted because the number of studies for these
domains was less than 10.

Results

Figure 1 summarizes the systematic search yielding 21 articles,
of which 9 studies provided sufficient data for meta-analysis.

)

Participants characteristics

Of 21 reviewed studies, 18 focused on cancer survivors,
one focused on family caregivers, and 2 included survivors
and family caregivers (Table 1). Survivor samples ranged
from 14 to 484, with a mean age of 56.8 years (range =
44.2-67.2). Female-only samples were included in 7
studies and 4 studies included only male survivors. Nine
other studies included participants of both genders/sexes,
but samples were predominantly male (n = 6) or female
(n = 3). Diagnoses reported mixed types of cancer (n = 2)
or one homogenous type of cancer (n = 19) (e.g., breast
cancer [n = 6], prostate cancer [n = 5], hematologic
cancer [n = 2]). Of the 14 studies reporting cancer stage,
9 included survivors at all stages (64%). Phase of cancer
survivorship was reported in 17 studies as during treatment
(n = 9), posttreatment (n = 3), or at various points in
illness trajectory (n = 4). One study focused on survivors
during active surveillance (n = 1). Among the 3 studies
that included caregivers, sample sizes ranged from 134 to
484 (majority female); the mean age of caregivers was 58.7
years (range: 56.7-60). All 6 US-based studies reported
participants’ race, with a majority (84%) identifying as
White.

Fig. 1 PRISMA 2009 flow
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Table 1 Description of population characteristics (n = 21)

First author N Age Gender Race Cancer type Stage Phase of cancer

Year survivorship

Country

Adarve 50 44.8 58% female NR Hematologic NR Undergoing

2020 hematopoietic

Colombia stem cell trans-
plantation

Ahadzadeh 135 52.1 100% female 51.9% Chinese  Breast Stages I-III  NR

2018

Malaysia

Guan, CS: 134 CS: 62.57 CS: 100% male  CS: 85% White; Prostate All stages At various points

Guo CG: 134 CG: 58.92 CG: 100% CG: 83% White in the illness

2020 female trajectory

[N

Guan, Santac- 263 63.1 100% male 83.3% White Prostate All stages At various points

roce in the illness

2020 trajectory

[N

Hagen 209 579 100% female NR Breast NR In curative treat-

2015 ment

Norway

Jeon 146 54.66 63% male NR Gastric All stages After gastrectomy

2016

South Korea

Kang 110 NR 55.5% female NR Multiple NR Receiving chemo-

2019 myeloma therapy

Korea

Kuba 239 504 62% male NR Hematologic NR Undergoing

2017 hematopoietic

Germany stem cell trans-
plantation

Lee 148 51.87 100% female NR Breast and All stages In treatment

2020 thyroid

Korea

Lin 186 442 53% male 80% White Brain All stages At various points

2015 in the illness

usS trajectory

Park 210 48.09 100% female NR Breast All stages Undergoing radio-

2020 therapy

South Korea

Parker 180 67.2 100% male 86.1% White Prostate NR Undergoing active

2016 surveillance

UsS

Sasai 14 60.5 57% male NR Lung v After initial treat-

2017 ment; chemo-

Japan therapy or/and
radiation therapy

Sharif, 135 51.18 100% female 51.9% Chinese  Breast Stages I-III.  NR

Ahadzadeh

2017

Malaysia

Sharif 118 50.95 100% female 49.2% Chinese ~ Breast Stages I-III. NR

2017

Malaysia

Shun 90 62.53 72.2% male NR Live NR Receiving medical

2018 treatment

China




Table 1 (continued)

First author N Age Gender Race Cancer type Stage Phase of cancer
Year survivorship
Country
Song” Prostate CG: Prostate Prostate CG: Prostate CG: Prostate; lung, All stages; At various points
2020 263; CG: 59 100% female 83% White colorectal, stage II1 in the illness
[N Advanced cancer Advanced Advanced cancer Advanced cancer  breast, and or IV trajectory

CG: 484 cancer CG:  CG: 55.8% CG: 82.5% prostate

56.7 female White

Tarhani 163 52.41 66.3% female NR mixed types All stages NR
2020
Iran
Varner CS:165 CG:165 CS: 63 CS:100% male  CS: 87% White  Prostate Stage I or I Undergoing open
2019 CG: 60 CG: 96.4% CG: 88% White radical prosta-
UsS female tectomy
You 21 45.24 66.7% male NR Leukemia NR After chemother-
2020 apy treatment
China
Zhang 97 51.76 100% female NR Breast All stages Receiving chemo-
2015 therapy/radio-
China therapy

Note. ~This study included 2 data samples. NR, not reported; CS, cancer survivor; CG, caregiver

Study characteristics

Table 2 summarizes study characteristics of the 21 reviewed
studies, of which 15 were cross-sectional and 6 were longi-
tudinal. Studies were conducted in the USA (n = 6), South
Korea (n = 4), China (n = 3), Malaysia (n = 3), Colombia
(n=1), Norway (n = 1), Germany (n = 1), Iran (n = 1), and
Japan (n = 1). Almost half of the studies were guided by
theoretical frameworks, including UIT (n = 7), theory of
comfort (n = 1) [18], generalized unsafety theory of stress
(n=1) [19], transactional theory of stress (n = 1) [20], and
Bodenmann’s Systemic Transactional Model (n = 1) [21].
One study used 2 theoretical frameworks: UIT and Systemic
Transactional Model [21].

lliness uncertainty assessment

Among 21 studies, twenty studies measured illness uncer-
tainty used different versions of the Mishel Uncertainty in
Illness Scale (MUIS), including the MUIS-adult version and
the MUIS-short version. This scale has also been translated
into different language versions. One study measured illness
uncertainty using the cancer- and treatment-specific distress
uncertainty subscale [22] (Table 2).
Correlates of illness uncertainty in cancer survivors

Sociodemographic factors Illness uncertainty was associ-
ated with age, gender, race, location, family income, employ-
ment status, and change in employment. Age was negatively
associated with illness uncertainty (i.e., younger age asso-
ciated with elevated illness uncertainty) [23, 24]. Female

gender was associated with higher levels of illness uncer-
tainty [22]. Non-White survivors reported higher levels of
illness uncertainty than White survivors [3]. Survivors from
urban areas reported lower levels of illness uncertainty as
compared to survivors from rural areas [23]. Survivors with
lower incomes reported higher levels of illness uncertainty
[24, 25]. Survivors employed part- or full-time had higher
levels of illness uncertainty than unemployed survivors [23,
26]. As compared with survivors became unemployed due
to illness, survivors whose employment did not change had
significantly lower illness uncertainty scores [27].

Stimuli frame Stimuli frame consists of symptom pattern,
event familiarity, and event congruency. Regarding symp-
tom pattern, illness uncertainty was positively associated
with higher levels of symptoms [3, 19], pain [8], and fatigue
[19]; those experiencing more cancer-specific symptoms
reported higher levels of illness uncertainty [3]. Regard-
ing event familiarity (i.e., experiences with cancer), illness
uncertainty was associated with family history of cancer,
treatment history, comorbidity, illness phase, and survivor-
ship phase. Findings were mixed regarding the influence of
family history of cancer on illness uncertainty level [25, 28].
Survivors who received radiation therapy reported high ill-
ness uncertainty levels [28]. Survivors with comorbid con-
ditions (e.g., diabetes, hypertension) reported low illness
uncertainty levels [24]. Comparison by stage of prostate
cancer (i.e., localized versus advanced or recurrent) showed
advanced or recurrent cancer was associated with higher ill-
ness uncertainty [3]. In contrast, comparison of diagnosis
phase showing newly diagnosed survivors had higher levels
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—0.321, P < 0.01), type of
therapy (r=0.294, P < 0.01),

comorbidity (r=—0.247, P
< 0.05), self-care behavior (r
—0.0314,P <0.01)

with age (r=— 0.280, P
< 0.01), family income (r

Uncertainty was associated

Results

Scale

therapy, comorbidity, self-

Age, family income, type of ASAS-R
care behavior

Correlates

Uncertainty measurement

MUIS-A-Chinese

Theoretical frameworks
Theory of comfort

Longitudinal

Study design
Form Health Survey; HADS, Hospital Anxiety and Depression Scale; QPI, Quality of Patient Information; EORTC-QLQ-C30, European Organization for Research and Treatment of Cancer-

Quality of Life Questionnaire; HAQ, Health Assessment Questionnaires; PG-VAS, Patient Global Visual Analogue Scale; PTSS, Posttraumatic stress syndrome; PCL-C, PTSD Checklist—Civil-
Assessment of Chronic Illness Therapy; MAX-PC, Memorial Anxiety Scale for Prostate Cancer; POMS, Profile of Mood States-Brief Form; SCNS, Supportive Care Needs Survey; FACT-G,

ian Version; MSPSS, Multidimensional Scale of Perceived Social Support; MSAS-SF, Memorial Symptom Assessment Scale-Short Form; PSS, Perceived Stress Scale; FACIT, Functional
Functional Assessment of Cancer Therapy General; SPS, Social Provisions Scale; GCQ, General Comfort Questionnaire; MUIS-A, Mishel Uncertainty in Illness Scale-Adult version; ASAS-R,

NA, not applicable; MUIS, Mishel Uncertainty in Illness Scale; SF-MUIS, Mishel Uncertainty in Illness Scale-Short form; QOL, quality of life; FACT-B, Functional Assessment of Cancer
Therapy-Breast; EPIC, Expanded Prostate Cancer Index Composite; MIS, Lewis” Mutuality and Interpersonal Sensitivity Scale; PRQ, Personal Resource Questionnaire; SF-12, 12-Item Short

NR, not reported; UIT, uncertainty in illness theory; STM, systemic transactional model

OR, odds ratio
Appraisal of Self-Care Agency Scale Revised

Table 2 (continued)

First author Year

Zhang 2015

Note. *included in the meta-analysis

of illness uncertainty than survivors under treatment or in
follow-up stage [27]. However, a separate study found that as
compared with newly diagnosed survivors, survivors diagnosed
for 1 year reported higher levels of illness uncertainty [29]. Rela-
tive to event congruency among survivors with prostate cancer,
illness uncertainty was associated with higher prostate-specific
antigen levels [3]. Illness uncertainty was negatively associated
with locus of control (i.e., extent individual perceives internal
or external factors control life events) [30]. Survivors with high
unmet care needs had high illness uncertainty levels [26].

Structure provider A significant small and negative associa-
tion between illness uncertainty and social support (weighted
r=—0.40;95% CI[- 0.51, — 0.28]) was found based on k =
3 studies (n = 392), with a moderate level of heterogeneity (I
=34.5%) (Table 3). All studies reported negative associations
(range: r = — 0.33 to — 0.51). One study of couples facing
prostate cancer found survivors’ illness uncertainty was nega-
tively related to partner-caregivers’ social support [21]. Find-
ings were mixed regarding the association between illness
uncertainty and survivors’ level of education, with results
showing positive [25], negative [23, 28, 31], and no associa-
tion [3]. Illness uncertainty was also predicted by the quality
of information from healthcare providers [29].

Coping Studies categorized coping in various ways, including
problem focused (e.g., instrumental support, religion), active
emotional (e.g., positive reframing), and avoidant emotional
(e.g., denial) [32, 33]. One study distinguished between only
active or avoidant coping [34]. No studies reported a relation-
ship between and problem-focused coping [32, 33], and the
relationships found between illness uncertainty and active-
emotional coping were either nonsignificant [32] or negative
(i.e., higher illness uncertainty related to less active-emotional
coping) [33]. Data from k = 3 studies (n = 533) reported a small
positive association between illness uncertainty and avoidant
coping (weighted r = 0.24), but this was nonsignificant (95% CI
[— 0.03, 0.47]) (Table 3). Additionally, one study reported survi-
vors’ self-care was negatively correlated with illness uncertainty
[24]. Considerable heterogeneity (P = 90.7%) was found across
studies. The study of survivor-caregiver couples facing prostate
cancer found survivors’ illness uncertainty was positively related
to caregivers’ non-supportive behaviors (e.g., avoiding survivor
when survivor was not feeling well) [21].

Adaptation Illness uncertainty was associated with adapta-
tion outcomes including QOL, anxiety, and depression. A
significant, small, and negative association between illness
uncertainty and QOL (weighted r = — 0.47; 95% CI [— 0.61,
— 0.29]) as indicated by data from k = 5 studies (n = 646)
was identified (Table 3). Despite considerable heterogeneity
(P = 84.5%), all studies reported negative associations (rang:
r = — 0.31 to — 0.73). Additionally, uncertainty was nega-



tively associated with prostate specific QOL [35], functional
QOL [8], symptom QOL [8], and QOL subdomains such as
physical well-being and emotional/mental well-being [29].
Data from k = 4 studies (n = 377) indicated a significant,
medium positive association between illness uncertainty and
anxiety (weighted r = 0.51; 95% CI [0.21, 0.72]) (Table 3).
These studies had considerable heterogeneity (I = 91.2%).
Data from k = 4 studies (n = 377) indicated a significant,
medium positive association between illness uncertainty and
depression (weighted r = 0.54; 95% CI [0.25, 0.74]) also with
considerable heterogeneity (P = 90.8%) (Table 3).
Additionally, a few studies specified illness uncertainty
was associated with other adaptations such as perceived stress
[19], posttraumatic stress syndrome [22], and fear of disease
progression [35]. Illness uncertainty was negatively associ-
ated with comfort in the physical, psychological, social, and
environmental contexts [18] and with perceived recovery [25].

Correlates of illness uncertainty in cancer caregiver

Only 3 articles focused on illness uncertainty among car-
egivers of survivors with various cancer diagnoses. As com-
pared with non-White partner-caregivers, White partner-car-
egivers reported higher levels of illness uncertainty [3]. One
study found caregivers’ illness uncertainty was associated
with caregivers’ general health, caregivers’ perceptions of
the influence side effect on themselves, survivors’ prostate-
specific antigen levels, and caregivers’ perceived levels of
social support [3]. Another study showed caregivers’ illness
uncertainty was negatively associated with their QOL [20].

Risk of bias assessment

Calculation of a total quality score for each reviewed study
indicated that methodological quality was fair overall.
Regarding specific QAT-OCCSS items, all studies had
clearly articulated research questions, clearly specified study
populations and sample eligibility criteria, and defined inde-
pendent and dependent variable measures. The most com-
mon methodological limitation was the lack of a sample
size justification or a power calculation for the analysis. The
majority of studies did not report whether the participant

rate of eligible persons was at least 50%. Most studies were
cross-sectional; therefore, exposures were not measured
before outcomes, and study periods were insufficient to
observe associations between exposure and outcome.

Discussion

Based on UIT, findings identified distinct correlates for
illness uncertainty in cancer survivors, including sociode-
mographic factors, stimuli frame, structure providers, cop-
ing, and adaptation. Notable effect sizes were observed for
relationships between illness uncertainty and social support,
QOL, depression, and anxiety. Caregivers’ illness uncer-
tainty was associated with race, caregivers’ general health,
caregivers’ perceptions of the influence side effect on them-
selves, survivors’ prostate-specific antigen levels, social
support, and QOL. However, insufficient data precluded to
examine the effect size of correlates of illness uncertainty
in family caregivers.

Correlates of illness uncertainty

For stimuli frame, illness uncertainty was positively asso-
ciated with survivors’ symptoms. As UIT suggests, when
survivors experience a greater number of symptoms, it
increases difficulty in tracking and distinguishing between
symptom cause (disease or treatment). In turn, difficulty in
distinguishing symptom cause prevents survivors from rec-
ognizing symptom patterns, contributing to illness uncer-
tainty [1]. Results were mixed regarding the associations
between illness uncertainty and family history of cancer.
Although a family history of cancer might increase survi-
vors’ familiarity with cancer, which might decrease illness
uncertainty, such family history can also evoke fear and
risk of cancer, which might increase illness uncertainty.
Similarly, findings were mixed regarding the relationship
between illness uncertainty and time since diagnosis. It is
possible that these mixed findings reflect diverse cancer
trajectories and stages at diagnosis. For example, a patient
with a new early-stage cancer diagnosis may grow to learn
more about their illness, and living with good prognostic

Table 3 Meta-analysis results Correlate k n R 95% CI for r I

for correlates with illness

uncertainty Lower Upper %
Social support 3 392 —-0.40 —0.51 —-0.28 34.5
Avoidant coping 3 533 0.24 -0.03 0.47 90.7
Quality of life 5 646 -047 —-0.61 -0.29 84.5
Anxiety 4 377 0.51 0.21 0.72 91.2
Depression 4 377 0.54 0.25 0.74 90.8

Note. k number of studies, n sample size, CI confidence interval, r effect size



indicators may ultimately resolve their illness uncertainties.
On the other hand, a patient with an advanced stage diagno-
sis may have increasing uncertainty over time as they strug-
gle with existential questions. Further longitudinal research
is needed to detect changes in illness uncertainty over time
in the complexity of the cancer context.

According to UIT, education as a structure provider helps
survivors know where and how to get health information,
thereby reducing illness uncertainty. However, we found evi-
dence conflicting with Mishel’s view of education, which is
corroborated by results of a previous review examining older
cancer survivors [2]. Further research is needed to determine
the reasons for the variability in these associations. This
systematic review supports the effect of social support as a
structure provider that decreases illness uncertainty. As UIT
holds, social support from a survivor’s social network can
alleviate illness uncertainty by providing health informa-
tion, clarifying situations, and sharing characteristics and
environments. Also based on UIT, information provided by
healthcare providers and other credible authorities influences
illness uncertainty. However, this review found only one
study exploring this relationship [29]. Given the significant
role of healthcare providers in survivors’ ability to deal with
illness, future research should address this variable.

The current literature has provided inconsistent findings
regarding the link between illness uncertainty and active-
emotional coping. This review found no statistically signifi-
cant relationship between illness uncertainty and avoidant-
coping strategies. The complicated relationship between
coping and illness uncertainty is supported by UIT. This
theory proposes that when illness uncertainty is evaluated
as a danger, then threat is reduced by using problem-focused
coping strategies. If that method cannot be used, then emo-
tional-coping strategies are used to respond to illness uncer-
tainty [1]. These inconsistent and complex findings suggest
the relationship between illness uncertainty and coping war-
rant further exploration.

Despite the mixed findings on the antecedents of illness
uncertainty in the literature, results were clearer regarding
the outcomes of illness uncertainty. The significant link
between illness uncertainty and QOL confirms the UIT tenet
that survivors’ illness uncertainty influences their adaptation
[1]. This significant negative association is also supported
in the previous scoping review [2]. However, because few
studies controlled for potential confounding variables in the
previous review, it remains unknown whether illness uncer-
tainty is an independent predictor of QOL [2]. In contrast,
this review indicates illness uncertainty independently influ-
ences QOL because all the included studies controlled for
potential confounding variables. Moreover, consistent with
previous review [2], illness uncertainty was associated with
anxiety and depression, which might be explained as illness
uncertainty being an intolerable state that interferes with the

individual’s ability to prepare for negative events, thereby
causing such events to seem more stressful [37].

Another important finding was that surprisingly few
studies had examined caregivers’ illness uncertainty.
This gap is troubling given that caregivers reported not
only higher levels of illness uncertainty than survivors
[3], but also that they lacked sufficient information about
managing illness uncertainty [38]. The study of partner-
caregivers caring for prostate cancer survivors demon-
strated the significant relationship between survivors’
illness status and caregivers’ illness uncertainty, which
validates the importance of considering characteristics
of survivors’ illness when studying caregivers’ illness
uncertainty [3]. Additionally, this study also found a
positive association between caregivers’ illness uncer-
tainty and caregivers’ health symptoms, suggesting
healthcare providers need to thoroughly question car-
egivers to understand the impact of illness uncertainty
on caregivers’ health, symptoms, and capacity to provide
care. However, these conclusions were based on a small
sample of studies and suggest that future research should
explore how illness uncertainty influences caregivers.

As mentioned, one study with couples facing prostate
cancer used dyadic data to explore associations between
illness uncertainty and psychosocial constructs [21]. Survi-
vors’ sustained illness uncertainty was positively related to
decreased supportive behaviors from caregivers (e.g., avoid-
ing survivor interaction when survivor was not feeling well)
[21]. These findings not only demonstrated the association
between illness uncertainty and marital functioning but also
supported interdependence theory by showing the response
of each partner to an event influenced outcomes of the other
partner [39]. This dyadic perspective is uncommon in can-
cer research, yet the findings demonstrate the value of this
perspective. In addition to examining illness uncertainty at
the individual level, future research should identify illness
uncertainty within couple dyads.

Methodological quality of the included studies

Study findings should be considered in the context of sev-
eral methodological limitations. Overall, the 21 reviewed
studies were assessed as having fair quality reporting of
their findings. It is noteworthy that much of what we know
about survivors’ illness uncertainty comes from survivors
with breast or prostate cancer, whereas little is known
about illness uncertainty among those experiencing other
cancer types. This reality highlights the need for research-
ers to include a more diverse range of survivors. Addition-
ally, most available illness uncertainty studies have used
cross-sectional designs, making it difficult to draw causal
inferences about the relationships between illness uncer-
tainty and other variables. Longitudinal studies should



be undertaken to clarify these relations and to examine if
and how illness uncertainty changes over time [36] and to
determine if illness uncertainty is associated with other
factors at various points across the cancer trajectory.

Strengths and limitations

This is the first systematic review and meta-analysis of
the illness uncertainty literature on adult cancer survivors
and their family caregivers. The two main study strengths
are its contributions to the literature (1) by synthesizing
illness uncertainty among family caregivers and (2) by
assimilating and analyzing a large amount of empirical
data through meta-analysis. The meta-analysis provides
a better representation of the average effect size across
studies than a narrative review. However, this review
also has limitations. First, only quantitative studies were
included. Although qualitative studies provide important
perspective, quantitative studies were used to determine
the average effect size across studies, which are missing
in the literature. However, many studies did not report
an effect size; therefore, the reported effects may not be
representative of all extant research in this area. Second,
given this meta-analysis included only 9 studies, the
moderators of the relationship between illness uncertainty
and other variables could not be examined. Lastly, this
systematic review only included the articles published
between 2015 and 2020. We will further update the
literature in our research paper which is currently under
review.

Clinical implications

Knowing the correlates of illness uncertainty among cancer
survivors and their caregivers can inform efforts to improve
strategies for managing illness uncertainty and addressing
its sources. For example, whereas prior studies underscored
social support as helping cancer survivors manage illness
uncertainty [6], study findings revealed a negative associa-
tion between illness uncertainty and caregivers’ social sup-
port. Thus, this study provides promising findings regarding
the relationship between illness uncertainty and QOL for
survivors and caregivers and suggests that illness uncertainty
can be managed with a likely positive impact on QOL. The
dyadic impact of illness uncertainty on marital and fam-
ily functioning not only highlights the importance of dyad-
and family-focused approaches to improving outcomes for
cancer survivor-caregiver dyads but also provides sound
evidence for integrating caregivers into healthcare delivery
teams.

Research implications

This study highlights the need for more research on corre-
lates of illness uncertainty among cancer survivors and their
caregivers. Future research needs to include a greater diver-
sity of cancer types to better understand how the disease
influences participants’ illness uncertainty. Additionally,
more research attention should be given to the correlates of
illness uncertainty among caregivers. Similarly, additional
research is needed (1) to clarify the roles played in illness
uncertainty by family history of cancer, survivorship phase,
education, and coping strategies; and (2) to identify mod-
erators of the relation of illness uncertainty to correlates
that might have different implications for survivors with dif-
ferent cancer stages and phases. Last, longitudinal studies
are needed to describe the trajectory of illness uncertainty
and the interrelationships of predictive variables and illness
uncertainty over time.

Conclusion

This study identified correlates of illness uncertainty among
cancer survivors and their family caregivers. These findings
contribute to the growing literature on managing illness
uncertainty among the cancer survivors and their family
caregivers.
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