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A B S T R A C T   

Objectives: This study examined the degree to which breast cancer patients’ psychological well-being is facilitated 
through empathic provider communication. We explored symptom/prognostic uncertainty reduction as a 
mechanism through which provider communication influences patient psychological adjustment. Additionally, 
we tested if treatment status moderates this relationship. 
Methods: Informed by uncertainty in illness theory, current (n = 121) and former (n = 187) breast cancer patients 
completed questionnaires about perceptions of their oncologists’ empathy and their symptom burden, uncer
tainty, and adjustment to their diagnosis. Structural equation modeling (SEM) was conducted to test hypothe
sized relationships between perceived provider empathic communication, uncertainty, symptom burden, and 
psychological adjustment. 
Results: SEM supported the following: (1) higher symptom burden was associated with increased uncertainty and 
reduced psychological adjustment, (2) lower uncertainty was associated with increased adjustment, and (3) 
increased empathic communication was associated with lower symptom burden and uncertainty for all patients 
(χ2(139) = 307.33, p < .001; RMSEA = .063 (CI .053, .072); CFI = .966; SRMR = .057). Treatment status 
moderated these relationships (Δχ2 = 264.07, Δdf = 138, p < .001) such that the strength of the relationship 
between uncertainty and psychological adjustment was stronger for former patients than for current patients. 
Conclusions: Results of this study reinforce the importance of perceptions of provider empathic communication as 
well as the potential benefits of eliciting and addressing patient uncertainty about treatment and prognosis 
throughout the cancer care continuum. 
Practice Implications: Patient uncertainty should be a priority for cancer-care providers both throughout and post- 
treatment for breast cancer patients.   

1. Introduction 

Being diagnosed with breast cancer is an extremely stressful life 
event. Beginning with the initial diagnostic process (detection of a lump, 
biopsy), patients demonstrate levels of emotional distress that persist 
throughout treatment [1]. Beyond the initial diagnosis, there are a 
multitude of routine cancer care events that can elicit strong stress re
sponses. From decision-making about treatment options to coping with 
symptoms post-treatment, patients throughout the cancer trajectory are 

at high-risk to develop psychological comorbidities including depres
sion, anxiety, and general psychological distress [2–5]. Moreover, pa
tients whose psychological well-being needs remain unmet can have 
significant health consequences [6,7]. Thus, supporting breast cancer 
patients’ psychological well-being is crucial to facilitating holistic can
cer care. This study aims to explore the extent to which breast cancer 
patients’ psychological well-being can be facilitated through perceived 
effective, empathic provider communication and addressing patients’ 
uncertainty about cancer treatment and/or prognosis. Additionally, this 
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study explores how the relationship between provider communication, 
patient uncertainty, and psychological adjustment is moderated by 
treatment status (undergoing treatment versus treatment completed).1 

1.1. Illness uncertainty, symptom burden, and cancer 

Illness uncertainty, defined as the inability to make meaning of 
events related to illness, is a significant source of psychological distress 
for breast cancer patients throughout the cancer continuum [8]. Un
certainty about cancer-related symptoms, symptom management, 
diagnosis, prognosis, and treatment all contribute to reports of worse 
quality of life [9–12]. Further, uncertainty persists post-treatment as 
former breast cancer patients move into a health maintenance and 
surveillance stage. Despite having completed treatment, former breast 
cancer patients experience uncertainty around new or changing symp
toms (i.e., whether new symptoms are related to side effects of treatment 
versus cancer recurrence or a new health concern) and about cancer 
recurrence risk [13,14]. The consequence of uncertainty about one’s 
illness might include decisional regret about a treatment plan and 
rumination, both of which can cause significant psychological distress 
[15]. For example, higher uncertainty has been associated with fewer 
self-care behaviors for current patients [16] and with worse mood and 
more thoughts about recurrence for former patients [17]. In addition to 
symptom uncertainty, the burden of physical symptoms also contributes 
to worse psychological adjustment. Patients with higher levels of 
symptom burden also report higher levels of symptom uncertainty, 
highlighting the relationship between uncertainty and adjustment 
described above [17]. Thus, it is critical to better understand the rela
tionship between uncertainty, symptom burden, and patients’ psycho
logical well-being and how the relationship between uncertainty and 
adjustment might function across the illness trajectory to inform patient 
care. 

1.2. The role of provider communication 

One way to address patients’ uncertainty is through effective pro
vider communication, including patient-centered behaviors such as 
displays of empathy [18,19]. Empathic provider communication is 
defined as provider communication behaviors that are attuned to, 
recognize, and support patient emotions and foster a relationship in 
which patients feel cared for holistically [20,21]. Empathic communi
cation can be facilitated through both verbal (open-ended questions, 
responding explicitly to patient emotions) and nonverbal (nodding, eye 
contact, posture) communication. Through empathic communication 
and explicit conversations about treatment, prognosis, and overall 
illness uncertainty, it may be possible to alleviate some degree of breast 
cancer patients’ psychological distress. Effective empathic provider 
communication has been associated with better psychological adjust
ment [22,23]. For example, when providers are perceived as more 
empathic during the initial breast cancer diagnosis, the associated psy
chological benefits have been seen at least three months later [22]. 

Perceptions of provider communication have also been associated 
with patient-reported symptom burden. Among lung cancer patients 
with low understanding about their illness (i.e., high illness uncertainty) 
and who perceive their provider as having poor communication skills, 
higher symptom burden is associated with more psychological distress 
[24]. By contrast, among patients with high uncertainty, perceiving 
their provider as having good communication skills has a buffering ef
fect. For these patients, symptom burden does not predict psychological 
distress. Although effective communication has been linked to 

psychological well-being and to a buffering effect on symptom burden 
and distress, what remains unclear is the intermediary psychological 
processes that connect provider communication with these distal mental 
health outcomes for cancer patients. 

One possible mechanism for how empathic provider communication 
influences patient psychological health in the breast cancer context is 
through uncertainty reduction. Patients who feel their provider is 
communicating empathically may feel that their psychological needs are 
being addressed [25]. Feeling supported in this way may encourage a 
richer dialogue in which patient uncertainty can be explored. Without 
this exploration, patients’ fears and worries may remain unaddressed, 
leading to further psychological stress (i.e., a patient may feel their 
provider has dismissed their worry and not bring it up again even if they 
still feel distress about whether the symptom could be indicative of 
recurrence). On the other hand, when patients are satisfied with their 
provider’s communication related to uncertainty, they report less un
certainty and more perceived control over their health [26,27]. With 
this in mind, the following hypothesis was proposed: 

H1. : Current and former breast cancer patients who perceive their 
oncologist as having more empathic communication will report (a) less 
uncertainty about their cancer and (b) less symptom burden. 

1.3. Uncertainty in illness theory 

A relevant framework for considering how uncertainty is both eli
cited and managed for patients with breast cancer is the uncertainty in 
illness theory [28]. This theory posits that uncertainty about illness is 
influenced by a patient’s perceptions of a health illness-related stimuli or 
the stimuli frame, such as symptom pattern or familiarity with the health 
event. Interpretation of these stimuli can be influenced by external 
structure providers, including perceptions of provider credibility. The 
theory also posits that structure providers can directly influence the 
stimuli frame, with better structure providers (i.e., better perceptions of 
the provider) posited to reduce perceived symptom burden. Further, the 
theory suggests that levels of uncertainty influence illness appraisal and, 
subsequently, coping strategies and adaptation to illness. Informed by 
this theory, the current study sought to test how symptom uncertainty 
was influenced by provider empathic communication (a structure pro
vider) and symptom burden (a stimuli frame) and how uncertainty and 
burden influenced psychological adjustment in breast cancer patients. 
Given the relationships reviewed above, the following hypotheses were 
proposed: 

H2. : Current and former breast cancer patients who have lower 
symptom burden will report (a) less uncertainty and (b) better psycho
logical adjustment to their cancer diagnosis. 

H3. : Current and former breast cancer patients who have less illness 
uncertainty will report better psychological adjustment to their cancer 
diagnosis. 

1.4. The role of treatment status 

Finally, we explored the differences in treatment status (current 
versus former patients) on the variables described. Current and former 
patients experience different appointment types (i.e., treatment 
decision-making for current patients, watchful waiting for former pa
tients), have had different lengths of time to adjust to diagnoses, and, 
potentially, have different relationships with their provider (i.e., more 
or less time to develop a relationship). Because these differences have 
not been directly assessed for their effect on the hypothesized relation
ships in this study, we proposed the following research question: 

RQ1. : Does treatment status (current versus former patient) moderate 
the proposed relationships between perception of oncologist empathy, 
uncertainty, symptom burden, and psychological adjustment? 

1 We use the terms “current” and “former” patients to distinguish between 
groups at different points in the cancer illness trajectory (rather than “survi
vors”) though we recognize that all patients are survivors from the time of 
diagnosis. 
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2. Methods 

2.1. Participants and procedure 

This study utilized data from a larger cross-sectional online survey 
collected between June 2020 and December 2022 aimed at character
izing experiences of cancer patients and their communication with their 
oncology care team. Current (n = 121) and former (n = 187) cancer 
patients were recruited through the Love Research Army, a research 
registry hosted by the Dr. Susan Love Foundation for Breast Cancer 
Research, a national advocacy organization for breast cancer patients, 
survivors, and at-risk family members. All cancer patients are consid
ered cancer survivors from the time of diagnosis. The labels of current and 
former patients used in this study reflect the stage of cancer treatment 
most relevant to the current investigation. Participants self-selected into 
current and former patient designations. Current breast cancer patients 
were those currently undergoing cancer treatment and were less than 
two years post-diagnosis. Former patients were those who had 
completed treatment (surgery, chemotherapy, and/or radiation ther
apy) and were two to five years post-diagnosis. Potential participants 
were emailed a link to access an approximately 30-minute online survey 
directly by the Love Research Army. 

Additional eligibility criteria included participant age (18 years of 
age or older), ability to read English and provide informed consent, and 
have access to a computer or device with Internet access for survey 
completion. Additionally, as part of a larger study aim, eligible partici
pants were required to indicate that they regularly brought a support 
person with them to their oncology visits. Demographic information 

including participant age, race, ethnicity, education, and marital status 
were collected, and significant differences were not observed across the 
current and former patient groups on these variables (see Table 1). 
Participants had the option to enter a drawing for one of three $50 gift 
cards after survey completion. This study was approved by an Institu
tional Review Board. 

2.2. Measures 

For each of the following measures, initial analyses included: (1) 
confirmatory factor analyses (CFA) to confirm scale unidimensionality, 
(2) reliability assessment using Cronbach’s alpha for scale composite 
scores, and (3) t-tests to compare participant composite responses for 
current versus former patients. Additional information is included by 
variable in the Appendix. CFA was performed for each measure using 
combined data from both current and former patients. Individual items 
were retained and/or removed from each scale based on a combination 
of face validity, theoretical relevance, factor loadings, and overall model 
fit. Model fit was assessed using a combination of χ2, RMSEA, CFI, and 
SRMR [29]. Good fit was considered at RMSEA < .060, CFI > .950, and 
SRMR < .080. Adequate fit was considered at RMSEA < .080, CFI >
.900, and SRMR < .100 [30]. Because each group of participants (cur
rent and former patients) individually were regarded as a smaller N 
(defined as < 200), χ2 was considered adequate if χ2/df < 3 [31–33]. 

2.2.1. Perceived symptom burden 
Perceived symptom burden (H1a, H2a, H2b) was measured using 

one scale from the M. D. Anderson Symptom Inventory [34]. Partici
pants were asked to rate how often their symptoms interfered with six 
aspects of daily life on a 10-point scale (did not interfere to interfered 
completely). An example item is, “Enjoyment of life?” Based on factor 
loadings and model fit, 1 item was not included (see Appendix, 
Table A1). The five retained items were averaged for a final composite 
score that could range from 0 to 10. Higher scores indicated increased 
symptom burden. The final scale was unidimensional and achieved high 
reliability (α = .92). Modification indices supported three covariations 
between error terms, improving overall model fit (see Appendix, Fig. A1 
and A2). The final factor structure supported good data fit (χ2(2) = 4.89, 
p = .096; RMSEA = .066 (CI <.001, .146); CFI = .998; SRMR = .012). 

2.2.2. Perceived symptom uncertainty 
Symptom uncertainty (H1b, H2a, H3) was measured using a modi

fied 3-item scale derived from the Uncertainty in Illness Scales [35]. 
Participants rated the degree to which they agreed with statements 
about their cancer-related uncertainty on a 5-point scale (strongly 
disagree to strongly agree). An example item is, “Because of the unpre
dictability of my cancer, I cannot plan for the future” (see Appendix, 
Table A2). All items were retained and averaged for a composite score 
that could range from 1 to 5. Higher scores indicated increased symptom 
uncertainty. The final scale was unidimensional and achieved accept
able reliability (α = .73). Given the saturated model, no further co
variations were made based on modification indices and model fit was 
not assessed. 

2.2.3. Perception of empathic communication 
Perceptions of the oncologist’s empathic communication (H1a, H1b) 

were assessed using the Consultation and Relational Empathy (CARE) 
questionnaire [36]. Items were adapted to reflect a cancer setting, 
replacing “doctor” with “oncologist.” The 10-item measure asked par
ticipants to rate statements related to their oncologist’s empathic 
communication on a 6-point scale (really poor to excellent) based on the 
prompt, “How was the oncologist at…”. An example item from this 
measure includes, “Showing care and compassion.” Based on theoretical 
relatedness and factor loadings, 4 items were not included resulting in a 
final scale with 6 items (see Appendix, Table A3). Retained items were 
averaged, and the final composite score ranged from 0 to 5. Higher 

Table 1 
Demographic information and descriptive statistics.   

Total Current 
patients 

Former 
patients 

p- 
value 

Age – Mean (SD)  57.01 (12.06)  57.14 (12.60)  56.92 (11.73) .88 
NSa 

Education – 
frequency       

.79 
NSb 

High school 
graduate  

3  1  2  

Vocational, 
technical, 
business, or trade 
school certificate 
or diploma  

17  6  11  

Some college  53  24  29  
Bachelor’s degree  101  41  60  
Master’s, 

professional, or 
doctoral degree  

129  46  83  

Race – frequency       .42 
NSb 

White/Caucasian  256  105  150  
Black/African 

American  
10  3  7  

American Indian/ 
Alaska Native  

1  0  1  

Asian  4  0  4  
Multiracial  7  3  4  
Ethnicity – 

frequency       
.36 
NSb 

Hispanic/Latino  37  17  20  
Marital status – 

frequency       
.95 
NSb 

Single  26  10  16  
Married/living as  217  89  127  
Divorced  20  7  13  
Widowed  9  3  6  
Separated  2  1  1  
Dating  4  1  3   

a Two-tailed t-test. 
b χ2 test. 
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scores indicated increased empathic provider communication. The final 
scale was unidimensional and achieved high reliability (α = .97). 
Modification indices supported two covariations between error terms, 
improving overall model fit (see Appendix, Figs. A4 and A5). The final 
factor structure supported good data fit (χ2(7) = 14.16, p = .048; RMSEA 
= .058 (CI .005, .101); CFI = .997; SRMR = .008). 

2.2.4. Adjustment to the cancer diagnosis 
Participants’ psychological adjustment to their cancer diagnosis 

(H2b, H3) was measured using a modified form of the Mini-Mental 
Adjustment to Cancer scale [37]. Eight items from four of the five sub
scales (two items each for fighting spirit, helplessness-hopelessness, 
anxious preoccupation, and cognitive avoidance) were included based 

on factor loadings in a previous study in a breast cancer population and 
face validity [38]. An example item is, “I suffer great anxiety about 
having cancer.” All items were on a 5-point scale (does not apply to me to 
very strongly applies to me). Based on factor loadings and model fit, 3 
items were not included resulting in a final scale with 5 items (see Ap
pendix, Table A4). The final scale was unidimensional and achieved 
good reliability (α = .83). Retained items were averaged, and final 
composite scores ranged from 1 to 5. Higher scores indicated better 
psychological adjustment. Modification indices supported two co
variations between error terms, improving overall model fit (see Ap
pendix, Figs. A6 and A7). The final factor structure supported a good fit 
for the data (χ2(3) = 5.31, p = .150; RMSEA = .050 (CI <.001, .119); CFI 
= .996; SRMR = .014). 

Table 2 
Descriptive statistics for study variables.     

Confirmatory factor analysis Current patientsa Former patients 

Variable Potential range ⍺ χ2 (df)b RMSEA CFI SRMR M SD M SD 

Symptom burden 0–10  .92 1.51 (2) < .001 1.00 .007  4.52  2.60  3.66  2.40 
Illness uncertainty 1–5  .73 – – – –  2.35  .99  2.09  .86 
Perceived empathic communication 0–5  .97 13.96 (7) .057 .997 .008  3.66  1.28  4.06  1.06 
Psychological adjustment 1–5  .83 5.18 (3) .049 .997 .014  3.57  .90  3.89  .79 

Note. ⍺ = Cronbach’s alpha, composite scales for combined current and former patients; M = mean; SD = standard deviation; RMSEA = root mean square error of 
approximation; CFI = confirmatory fit index; SRMR = standardized root mean square residual. 

a Current patients’ mean scores are significantly less favorable than former patients based on one-tailed t-tests at a level p < .01 across all measures (e.g., current 
patients report more symptom burden, more uncertainty, less empathic communication, worse adjustment). 

b All χ2 values non-significant at a level p > .05. 

Table 3 
Correlation between variables included in structural equation models.   

Current patients Former patients 

Variable (1) (2) (3) (4) (1) (2) (3) (4) 

Symptom burden 1     1     
Illness uncertainty .51 

***a 
1    .39 

***a 
1    

Perceived 
provider 
empathic 
communication 

-.30 
** 

-.47 
*** 

1   -.22 
* 

-.44 
*** 

1   

Psychological 
adjustment to 
diagnosis 

-.58 
*** 

-.62 
*** 

.31 
**  

1 -.55 
*** 

-.65 
*** 

.36 
***  

1 

Note. Two-tailed Bonferroni-adjusted significance levels. Degrees of freedom =
118 for current patients and 187 for former patients across all variables. 
+Comparisons across treatment status using z-tests of Fisher-transformed cor
relation coefficients revealed only one statistically different correlation: the 
strength of the correlation between illness uncertainty and symptom burden was 
stronger for current patients than for former (p = .026). 
* p < .05, ** p < .01, *** p < .001 

a Comparisons across treatment status using z-tests of Fisher-transformed 
correlation coefficients revealed only one statistically different correlation: the 
strength of the correlation between illness uncertainty and symptom burden was 
stronger for current patients than for former (p = .026). 

Fig. 1. Hypothesized psychological adjustment to uncertainty models.  

Fig. 2. Model 1: Uncertainty models for all patients’ (combined current and 
former) psychological adjustment. Note: Parameter estimates are standardized. 
Model fit indices were χ2(139) = 307.33, p < .001; RMSEA = .063 (CI 
.053,.072); CFI = .966; SRMR = .057. * p < .001. 

Fig. 3. Models 2 and 3: Uncertainty models for current and former (within 
parentheses) patients’ psychological adjustment.Note: Parameter estimates are 
standardized. Model fit indices for current cancer patients (paths outside of 
parentheses) were χ2(139) = 216.84, p < .001; RMSEA = .068 (CI .050, .085); 
CFI = .961; SRMR = .067. Model fit indices for former cancer patients (paths 
inside of parentheses) were χ2(139) = 345.463, p < .001; RMSEA = .089 (CI 
.078, .101); CFI = .934; SRMR = .071. A significant moderation effect was seen 
across treatment groups (Δχ2 

= 257.60, Δdf = 147, p<.001). * p < .01. 
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2.3. Analyses 

Data were cleaned and screened at the univariate level. Mean scale 
replacement was used for individual items if missing two or fewer items 
per scale for a total of 16 individual mean replacements (< 0.20% of all 
items replaced). Bivariate correlations with Bonferroni-adjusted signif
icance levels (two-tailed) were completed across variables to assess 
initial correlation between constructs (see Table 3). Correlation co
efficients were compared to assess the strength of correlations across 
current and former patients (see Table 3). Demographic variables were 
compared between current and former patients using χ2 and two-tailed t- 
tests (see Table 1). Hypothesized relationships among model variables 
were compared across current and former patients using one-tailed t- 
tests (see Table 2). Three structural equation models (SEM) were run to 
assess whether the hypothesized model was supported by the data and to 
test the moderation effect of treatment status on the hypothesized var
iable relationships (RQ1). Model 1 was conducted using combined data 
from both current and former patients. Model 2 was conducted using 
only current patient data and model 3 was conducted with only former 
patient data. Overall model moderation was assessed through a multiple 
groups analysis. Model 1 was run twice: once with no constraints and 
once with all structural elements constrained. Consistent with multiple 
groups analysis, the change in χ2 and degrees of freedom between the 
restricted and unrestricted models were compared. Model fit was 
assessed as above. Data were analyzed using STATA/MP (version 17.0). 

3. Results 

3.1. Participants, demographics, and descriptive statistics 

In total, 332 survey responses were collected. Of these, participants 
were excluded if they did not report their cancer type (n = 4), reported 
non-breast cancer diagnoses (n = 9), identified as male2 (n = 3), or did 
not provide responses for more than two items per scale (n = 8). After 
the above exclusions, a total of 309 participants were retained for ana
lyses (current patients, n = 121; former patients, n = 187). Model var
iables were compared across current and former patients, and, in all 
cases, current patients reported less favorable ratings than former pa
tients (see Table 2). Comparisons of the strength of the correlations 
revealed only one significantly different correlation across patient 
groups: the strength of the correlation between illness uncertainty and 
symptom burden was stronger for current patients than for former (p =
.026). In other words, patients who reported more symptom burden 
tended to also report more illness uncertainty, and this association was 
stronger for current patients than for former (r = .51 versus r = .39). 

3.2. Structural equation modeling 

3.2.1. Model one: combined current and former patient data 
SEM was performed to test whether the theoretical model in Fig. 1 

was supported for the combined sample using the measurement struc
tures established through CFA. Overall, the hypothesized model was 
well-supported with the combined current and former patient data 
(χ2(139) = 307.33, p < .001; RMSEA = .063 (CI .053, .072); CFI = .966; 
SRMR = .057) (see Fig. 2). All structural paths in the model were sta
tistically significant (p < .001) except for the path from symptom burden 
to adjustment (p = .074) and directionality supported the hypothesized 
relationships (H1a/b, H2a, and H3 supported). In other words, people 
who reported their provider as having more empathic communication 
reported less burden of their cancer symptoms (H1a) and less uncer
tainty about their illness (H1b). Participants who reported more impact 
of their symptoms reported more uncertainty about their cancer (H2a), 

and participants who reported more uncertainty reported worse psy
chological well-being (H3). 

3.2.2. Models two and three: moderation effect of treatment status 
Separate SEM models were performed for current and former pa

tients to test the moderation effect of treatment status using the estab
lished measurement structures. All hypothesized paths were retained in 
both models. A single additional covariance was added between error 
terms of two illness uncertainty items as indicated by modification 
indices for the former patient model (see Appendix, Figs. A8, A9, A10 
and A11). This modification was theoretically supported based on the 
item wording (see Appendix, Table A2) and applied for both current and 
former patient models. The covariance was added to both models to 
allow for direct comparison of the models. Both the current (χ2(139) =
216.84, p < .001; RMSEA = .068 (CI .050, .085); CFI = .961; SRMR 
= .067) and former (χ2(139) = 345.46, p < .001; RMSEA = .089 (CI 
.078, .101); CFI = .934; SRMR = .071) patient models were adequately 
supported by the data (see Fig. 3). Additionally, the addition of the 
covaried error term improved the fit for both current (Δχ2 = 15.03, Δdf 
= 1, p < .001) and former (Δχ2 = 25.45, Δdf = 1, p < .001) patient 
models. Consistent with model 1, all paths in the model were statistically 
significant (p < .001) except for the path between symptom burden and 
psychological adjustment (H1a/b, H2a, and H3 supported). This path 
was non-significant for models 2 and 3. Model moderation was assessed 
by comparing the unconstrained model 1 (unconstrained; χ2 (139) 
= 307.33) to a constrained model (all structural elements hypothesized 
to be equal; χ2 (285) = 571.41). These results supported a moderation 
effect (Δχ2 = 264.076, Δdf = 138, p<.001) of treatment status (RQ1).3 

Although no statistical differences were seen for individual paths 
(p > .05 by Wald test of invariance), the largest structural difference 
between the models of current and former patients was the strength of 
the relationship between symptom uncertainty and psychological 
adjustment (− .66 and − .91, respectively). In other words, when patients 
reported uncertainty about their cancer, former patients had more 
negative reports of psychological well-being than current patients. 

3.2.3. Alternative models 
Although our hypothesized model (Fig. 1) was grounded in theory, 

cross-sectional data limit the extent to which causal relationships can be 
inferred. To consider possible alternative relationships among the con
structs in our model, we tested a series of alternative models. The first 
alternative model reversed the hypothesized direction between 
perceived symptom burden and symptom uncertainty (H2a) such that 
symptom uncertainty predicted symptom burden in the model. This 
model demonstrated a good fit to the data, with no difference in fit from 
the original model 1 (χ2(139) = 307.33, p < .001; RMSEA = .063 (CI 
.053, .072); CFI = .966; SRMR = .057). Compared to model 1 above, the 
path from provider empathy to symptom burden (H1a) was no longer 
significant in this alternative model (p = .610). Additionally, the path 
from symptom burden to psychological adjustment was significant in 
this alternative model (p = .040). 

The second alternative model hypothesized a correlated, rather than 
predictive, relationship between symptom uncertainty and symptom 
burden. This model also demonstrated good data fit, with the exact same 
goodness-of-fit parameters as model 1 and the first alternative model 
(χ2(139) = 307.33, p < .001; RMSEA = .063 (CI .053, .072); CFI = .966; 
SRMR = .057). All structural parameters in the second alternative model 
were statistically significant. 

2 Male breast cancer patients were excluded because there were insufficient 
participants to draw meaningful inferences. 

3 Prior to adding the covaried error term, the moderation effect was also 
present (Δχ2 = 343.62, Δdf = 145, p < .001). 
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4. Discussion and conclusion 

4.1. Discussion 

This study examined (1) the extent to which female breast cancer 
patients’ psychological well-being is associated with perceptions of 
empathic patient-provider communication and uncertainty about cancer 
treatment and/or prognosis and (2) whether treatment status (under
going treatment versus treatment completed) moderated the relation
ship between provider communication and patient uncertainty and 
psychological adjustment. The hypothesized relationships between 
empathic provider communication and patient symptom burden, un
certainty, and psychological adjustment were supported for both current 
and former patients, with a significant moderation effect observed 
across these two phases in the cancer experience (RQ1). In all cases, we 
found that more empathic communication was significantly associated 
with lower ratings of symptom burden (H1a, B < − .28 across models) 
and symptom uncertainty (H1b, B < − .31 across models). We also found 
that higher symptom burden was associated with higher uncertainty 
(H2a, B >.47 across models) and worse adjustment to the diagnosis 
(H2b, B < − .14 across models). However, the association between 
symptom burden and psychological adjustment (H2b) was not a statis
tically significant path in models 1–3 (p > .05) and was only supported 
by the two alternate models. Finally, higher uncertainty was associated 
with worse psychological adjustment among current and former patients 
(H3, B < − .66 across models). 

Overall, these findings align with previous research examining un
certainty and health outcomes. Aligned with prior work, provider 
communication that is perceived as responsive to cancer patients’ un
certainty was associated with better reports of mental and physical well- 
being [37]. Additionally, in other chronic illnesses, patient uncertainty 
about their illness trajectory is associated with higher levels of anxiety 
and overall psychological distress [40]. Taken together with the results 
of the present study, patient uncertainty has a clear influence on 
well-being, and provider communication is a critical point for potential 
intervention. This study expanded the literature by identifying patient 
uncertainty concerns related to (1) having questions about their cancer 
that were unanswered, (2) receiving medical explanations about their 
cancer that were unclear, and (3) feeling as if they could not plan for 
their future because of the unpredictability of their cancer. Given the 
strong relationship between uncertainty and poor psychological 
adjustment [15–17,41,42], we recommend cancer providers continue to 
actively probe for patient understanding of their prognosis, treatment, 
and follow-up plans with attention to uncertainty throughout the cancer 
continuum. 

We explored whether treatment status (current versus former pa
tients) would moderate the relationship among the study variables 
(RQ1). Results indicated that the levels of symptom burden, illness un
certainty, perceived empathic communication, and psychological 
adjustment varied by treatment status such that current patients re
ported worse functioning across these outcomes. Results also supported 
a moderation effect of treatment status on the relationships between 
these factors (p < .001). The largest difference between current and 
former patient models was the strength of the relationships between 
symptom uncertainty and adjustment such that the relationship was 
stronger for former patients (H3; B = − .66 versus − .91). In other words, 
patients who reported more uncertainty also reported worse psycho
logical adjustment, and this relationship was stronger for former pa
tients. Given the cross-sectional design of this study, we cannot 
determine whether these differences are due to improvement in these 
outcomes because cancer treatment is over or whether patient recall 
becomes more positive following treatment and with time. Patient 
retrospective recall of appointment characteristics and affective mem
ories does not always reflect the actual content of those appointments 
[43]. Future research should explore patient uncertainty directly after 
oncology appointments for both current and former breast cancer 

patients to better understand the themes most salient to patients at 
different points in the illness trajectory. Longitudinal data are needed to 
determine how these factors change as survivors transition from active 
treatment into long-term survivorship. Although levels of uncertainty 
differed depending on treatment status, results highlighted symptom 
uncertainty as an important contributing factor to psychological 
well-being across the breast cancer trajectory. 

Although the hypothesized model (Fig. 1) was based in theory, it is 
possible that the directionality of the relationships in the model are not 
the only potential explanatory relationships. Thus, we ran models with 
H2a in the opposite direction (symptom uncertainty predicting symptom 
burden) as well as models with uncertainty and symptom burden 
correlated, rather than predictive. Both alternate models fit the data as 
well as the final model presented in Fig. 3 but are not aligned with prior 
research or theory that framed the present research. Longitudinal 
research is needed to overcome limitations of cross-sectional data and 
definitively untangle this relationship. Overall, despite the limitations, 
this study contributes to the broader literature in empathic communi
cation, illness uncertainty, and psychological adjustment after a cancer 
diagnosis. 

4.2. Strengths and limitations 

The results from this study have several strengths. First, our sample 
represents patients both on and off treatment, which has been an 
understudied moderator of psychological adjustment and illness un
certainty. Additionally, the results from this study can make theoretical 
contributions, extending our understanding of uncertainty in illness 
theory by providing a potential mechanistic connection between pro
vider communication behaviors and patient outcomes. Although con
nections between empathic and/or patient-centered communication 
have been shown to improve patient outcomes [23,39,44,45], our re
sults are one of the first to identify intermediate processes through 
which this is accomplished. 

This study also has several limitations. First, the demographics of 
participants in this study sample do not represent the broader breast 
cancer patient population in the United States (i.e., participants were 
majority white, highly educated, married, and at least somewhat digi
tally literate). This sample was all within five years of a breast cancer 
diagnosis, providing a mix of treatment status but not representing long- 
term survivors. Future efforts need to continue to address the experi
ences of a broader range of cancer patients. Additionally, the cross- 
sectional nature of the survey design limits the extent to which patient 
perceptions of provider empathic communication may represent actual 
provider communication behaviors. Knowing how patient perceptions 
align (or fail to align) with actual provider behaviors (i.e., through 
observation or video analysis of the medical interaction) is one key 
element for creating guidance for new standards of medical communi
cation. Finally, there are limitations with our analytic strategy worth 
noting. We completed CFA on the combined population of participants, 
rather than separately for current and former patients. Although this 
method allows for a more direct comparison of model fit across groups 
because factor structures are the same, it is possible that subtle differ
ences exist across populations and are not represented in these analyses. 
Additionally, the correlation of error terms within individual constructs 
based on modification indices may increase the chance of overfitting our 
data [46].4 However, the included appendices shed light on the full 
measurement structures and decision-making process and can be used to 
inform future survey design utilizing these measures in breast cancer 
patient populations. 

4 We would like to thank our anonymous reviewers and editors for encour
aging our team to further discuss and transparently present in detail our 
approach to measurement and analyses. 
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4.3. Conclusion 

The results of this study supported all proposed hypotheses. Partic
ipants in this study reported lower symptom burden and less symptom 
uncertainty when they perceived their cancer provider as having more 
empathic communication. Moreover, lower symptom burden and less 
uncertainty were associated with better overall adjustment to the cancer 
diagnosis. These data support the need for continued attention to breast 
cancer patients’ psychological well-being and level of uncertainty 
beyond the initial diagnosis and treatment phases into the post- 
treatment survivorship phase. 

4.4. Practice implications 

The findings of this study highlight the importance of both eliciting 
and addressing breast cancer patients’ uncertainty throughout the can
cer trajectory to facilitate psychological adjustment. Our results suggest 
that provider communication is a key component to reducing uncer
tainty, and thus providers have a key role in helping to facilitate psy
chological well-being. Future efforts should focus on skills training for 
providers and medical trainees to more efficiently recognize and 
empathically address patient uncertainty throughout the breast cancer 
trajectory. 
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Appendix 

This appendix provides a detailed overview of how each variable 
measured in this study was treated in the measurement models (and thus 
in the conceptual models). For each measure, the appendix includes (1) 
all items, (2) factor loadings, (3) item retention decisions, (4) means and 
standard deviations for each item, (5) initial confirmatory factor anal
ysis (CFA) results and goodness-of-fit parameters, (6) final factor 
structures, including the modification indices that supported any co
varied error terms. The measured variables are: 

A.1 Perceived Symptom Burden. 
A.2 Perceived Symptom Uncertainty. 
A.3 Perceived Empathic Communication. 
A.4 Adjustment to the Cancer Diagnosis. 
In addition, Section A.5 provides the initial and final full structural 

equation models for current and former patients, including goodness-of- 
fit measures and relevant modification indices. 

A.1 Perceived symptom burden 

Table A1 
Figs. A1 and A2 

Table A1 
Means, standard deviations, and items of the M. D. Anderson Symptom Inventory.      

Current patients Former patients 

Item Item wording Rotated factor loadings Retained? M SD M SD 

MDAnd_1 General activity? .849 Y 4.85 3.01 3.80 2.84 
MDAnd_2 Mood? .851 Y 4.92 3.05 3.94 2.71 
MDAnd_3 Work (including work around the house)? .845 Y 4.40 2.86 3.79 2.85 
MDAnd_4 Relations with other people? .817 Y 3.97 3.02 3.22 2.71 
MDAnd_5 Walking? .685 N 4.19 3.18 2.88 2.65 
MDAnd_6 Enjoyment of life? .840 Y 4.48 2.94 3.56 2.66  

Mean composite score   4.47 2.59 3.53 2.27 

Note. All participants included in factor analysis. M = mean, SD = standard deviation. Y = yes, retained; N = not retained. The low loading item (item 5) was not 
retained in subsequent analyses. 

Fig. A1. CFA of retained items in the M. D. Anderson Symptom Inventory without 
covaried error terms Note: Parameter estimates are standardized. Model fit 
indices were χ2(5) = 83.73, p < .001; RMSEA = .226 (CI .185, .270); CFI 
= .934; SRMR = .039. 
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A.2 Perceived symptom uncertainty 

Table A2 
Fig. A3 

Fig. A2. CFA of retained items in the M. D. Anderson Symptom Inventory with covaried error terms Note: Parameter estimates 
are standardized. Model fit indices were χ2(2) = 4.89, p = .096; RMSEA = .066 (CI <.001, .146); CFI = .998; SRMR = .012. 
Covariations were added stepwise, with a new model assessed after each modification. Modification indices first supported a 
48.96 Δχ2 improvement of fit for the covariation of items one and three (χ2(4) = 77.80, p < .001; RMSEA = .245 (CI .119, .294); 
CFI = .938; SRMR = .038). Modification indices next supported a 42.73 Δχ2 improvement of fit for the covariation of items two 
and three (χ2(3) = 22.66, p < .001; RMSEA = .146 (CI .094, .205); CFI = .983; SRMR = .023). Finally, modification indices 
supported a 15.88 Δχ2 improvement of fit for the covariation of items one and four, resulting in the above utilized model. 

Table A2 
Means, standard deviations, and items of the Uncertainty in Illness Scales.      

Current patients Former patients  

Item wording Rotated factor loadings Retained? M SD M SD 

IllUnc_1 I have a lot of questions about my cancer without answers. .724 Y 2.36 1.12 2.22 1.08 
IllUnc_2 I received medical explanations about my cancer that are unclear to me. .709 Y 2.13 1.10 1.99 1.09 
IllUnc_3 Because of the unpredictability of my cancer, I cannot plan for the future. .553 Y 2.56 1.29 2.06 1.12  

Mean composite score   2.35 .98 2.09 .86 

Note. All participants included in factor analysis. M = mean, SD = standard deviation. Y = yes, retained; N = not retained. 

Fig. A3. CFA of retained items in the Uncertainty in Illness Note: Parameter estimates are 
standardized. Model fit indices not indicated as the model is fully saturated. 
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A.3 Perceived empathic communication 

Table A3 
Figs. A4 and A5 

Table A3 
Means, standard deviations, and items of the Consultation and Relational Empathy (CARE) questionnaire.      

Current patients Former patients 

Item Item wording Rotated factor loadings Retained? M SD M SD 

CARE_1 Making me feel at ease? .912 N 3.75 1.36 4.21 1.07 
CARE_2 Letting me tell me story? .926 Y 3.67 1.33 4.08 1.11 
CARE_3 Really listening to me? .938 Y 3.65 1.43 4.08 1.18 
CARE_4 Being interested in me as a whole person? .918 Y 3.44 1.46 3.93 1.20 
CARE_5 Fully understanding my concerns? .920 Y 3.58 1.38 3.90 1.24 
CARE_6 Showing care and compassion? .908 Y 3.77 1.40 4.17 1.08 
CARE_7 Remaining hopeful? .799 N 4.07 1.14 4.34 .96 
CARE_8 Explaining things clearly? .905 Y 3.87 1.23 4.24 1.03 
CARE_9 Helping me to take control? .917 N 3.52 1.51 3.96 1.15 
CARE_10 Making a plan of action with me? .821 N 3.63 1.46 3.89 1.32  

Mean composite score   3.69 1.24 4.08 1.03 

Note. All participants included in factor analysis. M = mean, SD = standard deviation. Y = yes, retained; N = not retained. Items that were more global statements 
about how the provider made them feel (item 1) or planning for the future (items 9 and 10) were not retained, despite high factor loading, to focus on specific provider 
behaviors. Items with loadings < .80 (item 7) were not retained. 

Fig. A4. CFA of retained items in the Consultation and Relational Empathy (CARE) questionnaire without covaried error termsNote: Parameter estimates are standardized. 
Model fit indices were χ2(9) = 45.89, p < .001; RMSEA = .116 (CI .084, .150); CFI = .985; SRMR = .013. 

Fig. A5. CFA of retained items in the Consultation and Relational 
Empathy (CARE) questionnaire with covaried error terms Note: 
Parameter estimates are standardized. Model fit indices were 
χ2(7) = 14.16, p = .048; RMSEA = .058 (CI .005, .101); CFI 
= .997; SRMR = .008. Covariations were added stepwise, with 
a new model assessed after each modification. Modification 
indices first supported a 21.86 Δχ2 improvement of fit for the 
covariation of items two and three (χ2(8) = 25.54, p = .001; 
RMSEA = .085 (CI .049, .122); CFI = .993; SRMR = .011). 
Modification indices next supported a 12.64 Δχ2 improvement 
of fit for the covariation of items four and five, resulting in the 
above model that was utilized in subsequent analyses.   
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A.4 Adjustment to the cancer diagnosis 

Table A4 
Figs. A6 and A7 

Table A4 
Means, standard deviations, and items of the modified Mini-Mental Adjustment to Cancer scale.      

Current patients Former patients 

Item Item wording Rotated factor loadings Retained? M SD M SD 

MMAC_1 I am determined to do everything I can to beat this disease. .203 N 4.32 .93 4.22 .93 
MMAC_2 I am very optimistic. .644 Y 3.98 1.11 3.88 .99 
MMAC_3 I feel completely at a loss about what to do. (Reverse coded) .714 Y 4.09 1.17 4.46 .78 
MMAC_4 I feel there is nothing I can do to help myself. (Reverse coded) .746 Y 4.13 1.19 4.50 .83 
MMAC_5 I suffer great anxiety about having cancer. (Reverse coded) .781 Y 3.04 1.33 3.64 1.22 
MMAC_6 I am apprehensive about my cancer progressing. (Reverse coded) .641 Y 2.63 1.20 2.97 1.12 
MMAC_7 I make a positive effort not to think about my cancer. .003 N 3.60 1.22 3.15 1.21 
MMAC_8 I distract myself when thoughts about my cancer come into my head. -.045 N 3.12 1.43 2.86 1.20  

Mean composite score   3.61 .70 3.71 .59 

Note. All participants included in factor analysis. M = mean, SD = standard deviation. Y = yes, retained; N = not retained. Items with loadings < .60 were removed 
from the scale one at a time, with the lowest loading (item 7) removed first. Loadings were reassessed after each item was removed. 

Fig. A6. CFA of retained items in the modified Mini-Mental Adjustment to Cancer scale without covaried error 
terms Note: Parameter estimates are standardized. Model fit indices were χ2(5) = 101.87, p < .001; RMSEA 
= .251 (CI .210, .295); CFI = .843; SRMR = .074. 

Fig. A7. CFA of retained items in the modified Mini-Mental Adjustment to Cancer scale withcovaried error 
terms Note: Parameter estimates are standardized. Model fit indices were χ2(3) = 5.31, p = .15; RMSEA = .050 
(CI <.001, .119); CFI = .996; SRMR = .014. Covariations were added stepwise, with a new model assessed after 
each modification. Modification indices first supported a 70.21 Δχ2 improvement of fit for the covariation of 
items five and six (χ2(4) = 34.58, p < .001; RMSEA = .158 (CI .112, .208); CFI = .950; SRMR = .046). 
Modification indices next supported a 24.68 Δχ2 improvement of fit for the covariation of items two and three, 
resulting in the above model that was used in subsequent analyses. 
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A.5 Full structural equation models 

Figs. A8–A11. 

Fig. A8. Initial SEM with current patients Note: Parameter estimates are standardized. Model fit indices were χ2(140) = 231.87, p < .001; RMSEA = .074 (CI .057, 
.091); CFI = .953; SRMR = .068. 

Fig. A9. Initial SEM with former patients Note: Parameter estimates are standardized. Model fit indices were χ2(140) = 370.91, p < .001; RMSEA = .094 (CI .083, 
.106); CFI = .927; SRMR = .070. Modification indices support a 22.94 Δχ2 improvement in model fit with the covariation of error terms between illunc_1 
and illunc_2. 
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Fig. A10. SEM with former patients, including covaried error term between illunc_1 and illunc_2 Note: Parameter estimates are standardized. Model fit indices were 
χ2(139) = 345.46, p < .001; RMSEA = .089 (CI .078, .101); CFI = .934; SRMR = .071. This model demonstrated a markedly better fit to the data than the model in 
Fig. A9 (Δχ2 = 25.45, Δdf = 1, p < .001). 

Fig. A11. SEM with current patients, including covaried error term between illunc_1 and illunc_2 for direct comparison with the former patient model Note: 
Parameter estimates are standardized. Model fit indices were χ2(139) = 216.84, p < .001; RMSEA = .068 (CI .050, .085); CFI = .961; SRMR = .067. This model 
demonstrated a markedly better fit to the data than the model in Fig. A8 (Δχ2 = 15.03, Δdf = 1, p < .001). 
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