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Abstract
Background  Delineating the compound psychological effect of the pandemic on cancer care, and the interdependency across 
cancer patient-caregiver dyads have yet to be explored. This study examines the levels of psychological impact of COVID-
19 on patient-caregiver dyads anxiety, and the interdependent associations between their COVID-19 and cancer concerns, 
and risk perceptions.
Method  There were 352 patients and caregivers (patient-caregiver dyads, N = 176) included in this study (43.2% spousal 
dyads). Generalized Anxiety Disorder-7 and questionnaires regarding risk perception, perceived confidence in healthcare 
system, COVID-19, and cancer-related concerns were administered. Actor-Partner Interdependence Model (APIM) analyses 
were used to determine the interdependent effects. Indirect effects were tested using mediation pathway analyses.
Results  Patients reported significantly higher levels of risk perceptions and anxiety than their caregivers (p < 0.01). Anxiety 
rates (GAD-7 ≥ 10) were also significantly higher (26.7% vs 18.2%, p < 0.01). Dyads’ anxiety, “general COVID-19 concerns,” 
“cancer-related concerns,” and risk perceptions were correlated (ps < 0.01). APIM showed only actor effects of general 
COVID-19 concerns, cancer-related COVID-19 concerns, and risk perceptions on anxiety (βs = 0.19–0.53, ps < 0.01). No 
partner effects were observed. Similar results were found in the composite APIM. Indirect effects of the patient/caregiver’s 
variables on their partner’s anxiety were observed in the mediation analyses.
Conclusion  Concerns about COVID-19 and cancer care could be indirectly associated in patient-caregiver dyads and need 
to be proactively addressed. As pandemic evolves into endemicity, engagement with patients and caregivers should strive to 
be sensitive to their differential needs and messages should be tailored to the informational needs of each.
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Background

The COVID-19 pandemic has threatened global health with 
unprecedented impacts on all domains of life. The rapid 
proliferation of cases and ensuing public health mandates 
brought up changes in delivery of healthcare services [1] 
which is of particular concern for those populations for 
whom treatment cannot be deferred. Disruptions were noted 
for various services related to screening, chronic disease 
management, or elective treatments [1], even in the context 
of cancer in which timely treatment is imperative [2, 3]. 
Due to their compromised immune system, patients with 
cancer have significantly higher risk of infection and poor 
outcomes if infected with COVID-19, i.e., complications or 
mortality [4, 5]. Studies in cancer patients have also noted 
increased symptoms of anxiety and insomnia, and emotional 
vulnerability in the context of COVID-19 [6, 7].

Cancer patient-caregiver relationships have also been 
significantly impacted by COVID-19. In light of the shift 
in family caregiving research from looking at caregivers as 
individuals to conceptualizing patient-caregiver dyads as 
single units of analysis [8], studies of cancer patients and 
their caregivers have examined dyad-level concepts includ-
ing communication, reciprocal influence, and caregiver-
patient congruence [8, 9]. In that respect, the health and 
psychological outcomes of cancer patients and caregivers 
are highly interdependent and reciprocal, and direct and 
indirect influences exist within dyads [10, 11]. In the con-
text of COVID-19, one’s concerns and fears relating to the 
disease and its impact on the management of cancer could 
directly and indirectly “spillover” to their partner’s own 
concerns and fears, which could then elevate their anxi-
ety levels [12, 13]. These impacts have been documented 
in COVID-19 studies of dyads including pregnant women 
and spouses [14]; parent–child dyads [15]; romantic cou-
ples [16]; and patient-caregiver dyads with chronic illness 
[17]. However, studies on the direct and indirect influences 
within cancer patient-caregiver dyads remain limited.

In Singapore, while provision of cancer treatment con-
tinued, important changes were made in cancer care ser-
vices, such as the reprioritization of elective procedures or 
diagnostic tests, and changes in protocol related to entry 
in specialized setting and visitation(s) coupled with public 
health measures related to social distancing. Majority of 
these policies remained in place since their introduction 
in 2020 and 2021 with the increased severity and spread 
of the virus in the community [18]. Multiple studies have 
documented the impact of the measures on cancer care, in 
terms of delays in cancer screenings and in patients’ own 
fears of being infected with COVID-19 [19–21]. However, 
the compound psychological effect of the pandemic on 
cancer care, and the interdependency across the patient-
caregiver dyads have yet to be explored.

Therefore, this study set out to explore the dyadic per-
spectives on concerns related to COVID-19 and cancer, and 
to examine the degree of interdependence in cancer patient-
caregiver dyads. Specifically, the objectives of this study 
were as follows:

	 (i)	 To document the levels of anxiety, fear of COVID-19, 
cancer-related concerns, risk perception, and confi-
dence in healthcare as a result of the pandemic in 
cancer patients and caregivers,

	 (ii)	 To examine the interdependent associations between 
cancer patients and caregivers in their fear of 
COVID-19, cancer-related concerns, risk perception, 
and confidence in healthcare on levels of anxiety, and

	 (iii)	 To explore the indirect effects and pathways between 
cancer patients and caregivers in their concerns of 
COVID-19, cancer-related concerns, risk perception, 
and confidence in healthcare on levels of anxiety.

It is hypothesized that there exist interdependent dyadic 
influences between cancer patients and their caregivers in 
their psychological responses towards COVID-19, and that 
these dyadic influences may also manifest as indirect effects 
of one’s own concerns and perceptions on their partner’s 
concerns and perceptions related to COVID-19. Given the 
paucity of prior evidence, we did not formulate specific 
directional hypotheses with regard to directionality of these 
dyadic direct and indirect effects.

Methods

This study was nested in a larger cross-sectional epidemio-
logical study on the psychosocial impact of COVID-19 on 
cancer patients and caregivers, and healthcare workers. The 
main study was launched during the initial phase of the pan-
demic (March to June 2020) and aimed to provide rapid cross-
sectional data of cancer patients and caregivers, and healthcare 
workers’ areas of concerns and worries regarding cancer and 
COVID-19, and their levels of psychological wellbeing. Main 
findings from the study have been previously published [22, 
23]. Ethics approval was obtained from Singhealth Centralized 
Institutional Review Board (CIRB number: 2020/2155).

Setting and Participants

The main study where this cohort was derived from con-
sisted of a total of N = 1453 cancer patients, caregiv-
ers, and healthcare workers. Data from patient-caregiver 
dyads within the study were extracted for this study. The 
full recruitment methodology has been described previ-
ously [22]. Participants were recruited from xxx, a tertiary 
specialized center providing cancer treatment for major-
ity (60–70%) of patients with cancer in Singapore. The 
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following inclusion criteria for patients and caregivers were 
applied: (a) English- or Chinese-speaking, (b) age ≥ 21 years 
old, and (c) current diagnosis of (any) cancer (for patients) 
or providing care for patient with cancer treated in xxx (for 
caregivers). Eligible patients were approached by research 
coordinators at the clinic and the caregivers were identi-
fied and recruited at the same time and completed the study 
questionnaires following consent. The study was conducted 
from 25 March to 10 June 2020.

Measures

Sociodemographic (age, gender, ethnicity, education, 
employment status, personal income) and clinical informa-
tion (housing type, marital status, cancer type, stage, and 
details of current treatment) were collected using self-report. 
The respondents also indicated the number of precautionary 
behaviors relating to COVID-19 prevention that they have 
undertaken. A questionnaire battery assessing the psycho-
logical response to COVID-19 was developed guided by 
measures of relevant constructs in prior work (i.e., previ-
ous cross-sectional studies on SARS and avian influenza; 
[24–26]), experts’ input, and our formative qualitative 
research on psychosocial impact of COVID-19 in cancer 
[23] (i.e., interviews with patients and caregivers). The 
measures included in the questionnaire battery are listed 
below: (see Appendix for questionnaire set).

Anxiety  Anxiety was measured using the Generalized Anxi-
ety Disorder-7 (GAD-7) scale [27]. The GAD-7 comprises 
seven items used to screen for generalized anxiety disorder 
and was shown to have good psychometric properties in can-
cer populations [28] and the local context [29]. Participants 
are asked to rate on a scale ranging from 0 (not at all) to 3 
(nearly every day) the frequency over the past 2 weeks in 
which they have been bothered by each symptom (e.g., not 
being able to stop or control worrying). Scores were obtained 
by summing the items (range 0 to 21) which were classified 
based on the recommended cutoff for caseness of anxiety 
(i.e., ≥ 10) [27] (Cronbach’s alpha = 0.94 in our study).

General COVID‑19 Concerns and Cancer‑Related COVID‑19 
Concerns  Drawing on prior interviews with patients with 
cancer and caregivers [23], a 16-item questionnaire was 
developed to assess fears and concerns about COVID-19. 
Exploratory factor analyses on the patients’ and caregivers’ 
responses [22] indicated two distinct subscales: “general 
COVID-19 concerns” (6 items; Cronbach’s alpha = 0.92) (e.g., 
“I am afraid because COVID-19 may have mass community 
spreading”) and “cancer-related COVID-19 concerns” (9 
items; Cronbach’s alpha = 0.93) (e.g., “I worry about disrup-
tions to cancer treatment due to the COVID-19 outbreak”). 
Items were identical for both patients and caregivers with the 

exception that the wording “my cancer” was replaced with 
“the patient’s cancer” for the caregivers. Items were rated on 
a 5-point Likert scale (1—Not at all to 5—Extremely) with 
higher scores signifying greater concerns.

Risk Perception  A 4-item measure of perceived risk was 
developed based on prior work on H1N1 [24]. The items 
were rated on a scale from 0 to 100 and an overall risk per-
ception score was derived by aggregating item scores, with 
total score indicating higher perceived risk. The items for 
risk perception included the “perceived risk of COVID-19 
encounter(s),” “perceived risk of COVID-19 infection,” and 
“prognosis in terms of complications and recovery.” The 
Cronbach’s alpha for risk perception scale was 0.65.

Perceived Confidence in Healthcare System  A 5-item meas-
ure was developed based on prior work and our formative 
qualitative research [18] to measure perceived confidence 
in the healthcare system. Items were rated on a scale from 1 
to 10 and assessed confidence in healthcare providers (e.g., 
“healthcare professionals’ ability to recognise symptoms of 
COVID-19”), healthcare system (e.g., “level of preparedness 
of health-care facilities in Singapore to manage the COVID-
19 outbreak”), and personal abilities (e.g., “taking care of 
your personal hygiene to prevent contracting COVID-19”). 
A higher total score signifies higher confidence. Internal 
reliability was satisfactory (Cronbach’s alpha = 0.89).

All the newly developed scales (i.e., general COVID-
19 concerns and cancer-related COVID-19 concerns, risk 
perception, and perceived confidence in healthcare sys-
tem) in the questionnaire were reviewed first by two cancer 
healthcare professionals and piloted with four patients and 
caregivers to obtain feedback on the relevance and items 
comprehensibility.

Statistical Analyses

Descriptive analyses of study variables are presented in 
means ± standard deviations (SD) for continuous data, and 
frequencies and percentages for categorical data. Compari-
sons between patients and their caregivers were undertaken 
using paired t-tests. To examine the associations between 
the study outcome (i.e., anxiety) and sociodemographic 
clinical or psychological variables and to identify additional 
covariates for the APIM models, bivariate correlations and 
one-way ANOVA analyses were used. The descriptive and 
subsequent bivariate analyses were conducted on SPSS 
(version 25) [30].

To examine the degree of interdependence in the patient-
caregiver dyads, the Actor-Partner Interdependence Model 
(APIM) analytical method was employed [31]. Anxiety 
was the outcome of interest in all APIM models. Actor 



22	 International Journal of Behavioral Medicine (2024) 31:19–30

1 3

and partner effects of the four psychological variables ((i) 
general COVID-19 concerns, (ii) cancer concerns, (iii) risk 
perception, and (iv) perceived confidence) were modelled 
using APIM models with anxiety as the outcome. Sociode-
mographic and clinical variables were added as covariates 
in the models if significantly associated with anxiety. A 
composite APIM model that combined the partner or actor 
effects in the individual APIM models was then modelled. 
The composite model will be able to tease apart the unique 
associations with anxiety, over and above the other factors 
[32]. Model fit coefficients and standardized coefficients 
for all models were noted. As sensitivity analyses, APIM 
models were rerun on the subset of cohabiting dyads, and 
on spousal dyads vs non-spousal dyads (i.e., child-patient, 
parent-patient, etc.). All the aforementioned APIM models 
were conducted in MPlus [33].

To explore the indirect mediating effects between 
patient’s and caregiver’s own psychological responses 
towards COVID-19 on their partner’s anxiety [34], media-
tion analyses were also conducted by adding the variables 
into individual mediation pathway models with partners’ 
anxiety as the outcome. The significance of the indirect 
effects was analyzed using bootstrapping procedures. 
Unstandardized indirect effects were processed for 5000 
bootstrapped samples, and the 95% confidence interval was 
computed by determining the indirect effects at the upper 
and lower limits. The mediation analyses were conducted 
on PROCESS macro in SPSS [35].

Results

There were N = 352 participants included in this study 
(patient-caregiver dyads, N = 176), of which 125 (71.0%) 
dyads were cohabiting. The majority of respondents were 
female (patients: 57.8% [n = 100]; caregivers: 60.9% 
[n = 103]) and of Chinese ethnicity (patients: 74.7% 
[n = 127]; caregivers: 74.1% [n = 126]). Spouses made up 
43.2% (n = 73) of the caregivers, while 36.1% (n = 61) were 
children and 20.7% (n = 35) were parents, siblings, or other 
relationships. Both groups reported high rates of precau-
tionary behaviors to reduce risks of infection, i.e., wearing 
masks, hygiene, and reduced social contact (see Table 1).

Pairwise comparisons indicated that patients reported 
significantly higher risk perceptions and anxiety symptoms 
than their caregivers (p = 0.02 and p = 0.01 respectively). 
None of the other psychological variables, i.e., “general 
COVID-19 concerns” and “cancer-related COVID-19 con-
cerns,” perceived confidence in healthcare system, differed 
between the patients and caregivers. A greater proportion of 
patients met the cutoff for anxiety caseness (GAD-7 ≥ 10) 
(26.7%) relative to the caregivers (18.2%; p < 0.01). Signifi-
cant bivariate correlations were noted for dyads’ anxiety, 

general COVID-19 concerns, cancer-related concerns, and 
risk perceptions (rs = 0.24–0.30, p < 0.01). There were also 
significant correlations between patients’ and caregiv-
ers’ own psychological variables with their own anxiety, 
i.e., patients’ own COVID-19, cancer concerns, and risk 
perception with patients’ own anxiety (rs = 0.23–0.55, 
p < 0.01), and caregivers’ own COVID-19, cancer-related 
COVID-19 concerns, and risk perceptions with own anxiety 
(rs = 0.39–0.46, p < 0.01). Perceived confidence in health-
care was not associated with own or partner’s anxiety, hence 
not included in the subsequent APIM models. Among the 
sociodemographic and clinical variables, only patient’s 
gender was significantly associated with own anxiety, i.e., 
female patients reported significantly higher anxiety rela-
tive to male patients (F(1,161) = 9.52, p < 0.01); hence, it 
was included as a between-dyads covariate in the subsequent 
APIM, and mediation analyses.

APIM Analyses  Guided by univariate analyses, three sepa-
rate APIM models were tested: (a) general COVID-19 con-
cerns on own/partner anxiety, (b) cancer-related COVID-19 
concerns on anxiety, and (c) risk perception on own/partner 
anxiety. These indicated only significant actor effects for 
all three psychological parameters on own anxiety for both 
patient (βs = 0.19 to 0.53, ps < 0.01) and caregiver (βs = 0.39 
to 0.47, ps < 0.01) (see Fig. 1). None of the partner effects 
was significant in the APIM models.

We then fitted a composite APIM model by including 
the three psychological variables (i.e., simultaneously 
incorporating all models in Fig. 1 in the same analysis) to 
explore the unique dyadic effects on own/partners’ anxi-
ety. The composite model showed significant actor effects 
of cancer-related COVID-19 concerns on anxiety in both 
the patients (β = 0.35, p < 0.01) and caregivers (β = 0.28, 
p < 0.01). The actor effects for risk perception on anxiety 
were only significant for the caregivers (β = 0.23, p < 0.01). 
There were no significant partner effects. The composite 
APIM model exhibited adequate overall fit (CFI = 0.94, 
RMSEA = 0.07, SRMR = 0.03).

In sensitivity analyses, we re-estimated all APIM mod-
els (individual and composite) on the subset of cohabitating 
dyads (N = 125), i.e., excluding the 51 non-cohabiting dyads. 
Comparisons of estimates in these APIM models with those 
based on the full sample indicated comparable patterns of 
effects, i.e., only the actor effects were significant, whereas 
none of the partner effects was significant in the APIM for 
cohabiting dyads only.

The dyads were also grouped by spousal vs non-spousal 
dyads for comparison of effects and analyses repeated. For 
general COVID-19 concerns and cancer-related concerns, 
the resulting patterns were the same for both spousal and 
non-spousal dyads (i.e., significant actor effects only). For 
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perceived confidence, a significant actor effect was observed 
(p = 0.03) for non-spousal caregivers’ confidence on their 
own anxiety rating, while no significant actor or partner 
effects for spousal dyads were observed. Finally, for risk 
perception, only the significant actor effects of caregivers’ 

risk perception (p < 0.05) on their own anxiety ratings were 
observed for both spousal and non-spousal dyads.

For the composite model, there was only a significant actor 
effect from patient’s cancer-related concern to their self-rating 
of anxiety levels in the non-spousal group, whereas there was 

Fig. 1   Actor-Partner Inter-
dependence Model analyses. 
Notes: Gender of patient was 
added as a between-dyads covar-
iate. Solid lines signify actor 
effects while dotted lines signify 
partner effects. Standardized 
path coefficients are reported. 
No significant partner effect 
observed. *p < 0.05, **p < 0.01
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only a significant actor effect of caregivers’ own concern to 
their self-rating on anxiety levels for spousal group.

Mediation Pathway Analyses  To explore indirect effects 
(i.e., own concerns (independent variable) influencing part-
ner’s anxiety (dependent variable) via partners’ concerns 
(i.e., mediator)), mediation analyses were performed. The 
following variables were tested: (i) “general COVID-19 
concerns,” (ii) “cancer-related COVID-19 concerns,” and 
(iii) “risk perception” in a total of six mediation models 
(see Fig. 2 for the pathways). The analyses indicated signifi-
cant indirect effects in all six models. Caregiver’s psycho-
logical variables had significant indirect effects on patient’s 
anxiety through the following pathways: (i) caregiver’s 
general COVID-19 concerns had a statistically significant 
indirect effect on the patient’s anxiety through the patient’s 
general COVID-19 concerns (coefficient = 1.08, 95% CI 
[0.39, 1.79]); (ii) caregiver’s cancer-related COVID-19 
concerns had an indirect effect on patient’s anxiety through 
the patient’s cancer-related COVID-19 concerns (coeffi-
cient = 1.07, 95% CI [0.44, 1.81]); (iii) the caregiver’s risk 
perception also had a small yet significant indirect effect on 
the patient’s anxiety through the patient’s own risk percep-
tion (coefficient = 0.02, 95% CI [0.002, 0.05]).

Similarly, the patient’s psychological variables had sig-
nificant indirect effects on their caregiver’s anxiety through 
the following pathways: (i) the patient’s general COVID-19 

concerns had a statistically significant indirect effect on 
their caregiver’s anxiety through the caregiver’s own gen-
eral COVID-19 concerns (coefficient = 0.62, 95% CI [0.23, 
1.08]); (ii) patient’s cancer-related COVID-19 concerns 
had an indirect effect on the caregiver’s anxiety through the 
caregiver’s own cancer-related COVID-19 concerns (coef-
ficient = 0.58, 95% CI [0.23, 0.97]); and finally (iii) the 
patient’s risk perception also had an indirect but small effect 
on the caregiver’s anxiety through the caregiver’s own risk 
perception (coefficient = 0.02, 95% CI [0.006, 0.06]). Results 
in the mediation pathway analyses are tabulated in Table 2.

Directional specificity was assessed using alternative 
models with reversed directions of the arrows in the APIM 
models (e.g., anxiety to general COVID-19 concerns) and 
the mediation pathways (e.g., reversing the paths a1). None 
of the reversed APIM models or mediation models rendered 
significant coefficients.

Discussion

With public health systems around the globe springing into 
action to reduce the impact and spread of COVID-19, the 
psychological impact of the pandemic on vulnerable popula-
tions was less of a priority especially in its early phases. The 
goals of this study were to document the magnitude and inter-
dependence of symptoms of distress in dyads of patients with 
cancer and their caregivers, and their associations with cancer 

Fig. 2   Mediation pathway 
analyses to test for indirect 
effects. Notes: Gender of patient 
was added as covariate. Models 
1 and 2 are shown for illustra-
tion. Models 3 and 4 were run 
with cancer-related concerns as 
predictor and mediator, while 
models 5 and 6 were run with 
risk perception as predictor and 
mediator. The effect sizes are 
reported in Table 2
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and COVID-19 concerns so as to guide service responsivity 
to their emergent needs.

Study findings indicated slightly elevated symptoms of 
anxiety relative to pre-pandemic levels in patients with can-
cer [36–38] whereas levels of anxiety in caregivers were 
comparable or even lower to those pre-pandemic [39, 40]. 
Although increased anxiety in response to threat of pan-
demic is common and to some degree a normative reaction 
to a novel threat, it may become problematic when it persists 
or when compounded by the stressors and mental health 
burden that accompany cancer diagnosis and treatment [41]. 
The emotional impact of COVID-19 was more pronounced 
in patients relative to their caregivers. Patients had higher 
rates of anxiety, with 26.7% meeting criteria for Generalized 
Anxiety Disorder compared to 18.2% of the caregivers.

This may be related to the policies and mandates intro-
duced to reduce transmission, such as deferral of non-
essential treatments (e.g., diagnostic tests, psychosocial 
support programs), and safe management procedures (e.g., 
restricted access to visitors) that brought about changes in 
patient journey [42]. Many settings have seen sharp declines 
in the number of cancer-related patient encounters as a result 
of the COVID-19 measures, with treatment delays increas-
ing mortality risk [43]. While there was no delay for active 
cancer treatment in Singapore (and our study participants), 
diagnostic tests were deferred, and the new workflows imple-
mented in clinics may have intensified the stress and anxiety 
related to cancer. Related to this, the temporary suspension 
of psycho-oncology services may have left patients grap-
pling with the psychological challenges of cancer without 
the direct formal structures and support they relied on prior 
to the COVID-19 pandemic. Even though patients reported 
that they are already engaging in protective behaviors such 
as social distancing and wearing of masks, they still reported 
significantly higher risk perceptions relative to caregivers, 
reflecting high awareness of the implications of being immu-
nocompromised and of older age.

The APIM analyses to identify predictors and dyadic 
effects indicated only actor effects for all models. The 

key drivers of one’s own anxiety were their own concerns 
about the impact of COVID-19 on cancer (“cancer-related 
COVID-19 concerns”) for both patients and caregivers. 
General concerns about COVID-19 and risk perceptions, 
although significant in the individual APIMs, were no 
longer significant in the composite APIM model. The car-
egivers’ own risk perceptions were significantly associated 
with own anxiety in the multivariable APIM, but this effect 
was very small, in contrast to large effects shown for own 
cancer-specific COVID-19 concerns. Our prior qualitative 
work also noted that cancer treatment amidst the pandemic 
was the utmost priority for both patients with cancer and 
caregivers [23]. The certainty of cancer diagnosis, recogni-
tion for timely treatment and/or risks related to treatment 
delay/undertreatment, and experience of concrete symptoms 
related to cancer (e.g., pain) could have overshadowed the 
uncertainties surrounding COVID-19 [44]. The certainty of 
cancer threat, as compared to the uncertainty of COVID-19, 
could thus compel cancer patients and their caregivers to 
devote their focus on the cancer rather than be concerned 
about the general threat of the pandemic.

In the APIM analyses, we found no evidence of direct 
interdependence in the dyads. None of the APIM models 
showed significant partner effects, contrary to previous stud-
ies of patient-caregivers dyads such as in breast and head and 
neck cancers [45, 46]. Substantial uncertainty surrounding 
the nature, prognosis, and management inevitably exists with 
new health crises such as COVID-19. Given the stressful 
experience of cancer, it is plausible that open and explicit 
communication is discouraged among caregiver-patient 
dyads in this study so as not to cause additional burden on 
top of the existing stress of cancer. In addition, there may be 
a generally higher level of trust placed on government com-
munication channels as the primary source of information 
on pandemic [47], which could lead to limited discussions 
between patient and caregivers.

Despite no evidence of direct interdependence in APIM, 
mediation analyses revealed significant indirect effects 
between patient-caregiver dyads, with ones’ perceptions 

Table 2   Mediation effect sizes 
for each model

The models in this table correspond to the models in Fig. 2 (i.e., model 1 is the model with paths a1, b1, 
and c′1). The effects shown are unstandardized coefficients. Gender of the patient was added as covariate 

Models Effects ab (indirect effect)

a −  b c′ coeff 95% CI

coeff p coeff p coeff p LL UL

1 0.34  < 0.001 3.19  < 0.001  − 0.04 0.95 1.08 0.39 1.79
2 0.24  < 0.001 2.61  < 0.001  − 0.35 0.34 0.62 0.23 1.08
3 0.32  < 0.001 3.33  < 0.001  − 0.59 0.22 1.07 0.44 1.81
4 0.22  < 0.001 2.62  < 0.001  − 0.10 0.76 0.58 0.24 0.97
5 0.29  < 0.01 0.07 0.02 0.04 0.29 0.02 0.002 0.05
6 0.19  < 0.01 0.15  < 0.001 0.008 0.73 0.03 0.006 0.06
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about risk, COVID-19 concerns, or impact of COVID-19 on 
cancer influencing the partners’ anxiety by affecting partners’ 
own perceptions of risk, COVID-19, or impact of COVID-19 
on cancer. The vast majority of dyadic studies thus far have 
focused mostly on spousal dyads [46, 48], and were con-
ducted in non-Asian settings. In our study, we have recruited 
a large and fairly equal proportion of spouse and children car-
egivers (mostly Chinese) to better represent the caregivers’ 
landscape in the local context. In Singapore, it is common 
for parents in ill-health to reside with their adult children 
[49]. Caregiving responsibilities are often shared across fam-
ily members (spouse and children) in the Asian context. As 
such, communication patterns and influences among patients 
and their caregiver(s) may be more complex and nuanced 
compared to other settings where caregiving may be only 
between spouses or one child. The norms and dynamics in 
child-patient dyads may also be different to those of spousal 
dyads in Asian cultures [50]. Offspring (adult) caregivers 
may be more filtered in sharing their perspectives and defer 
to parents out of respect. They may also purposefully put a 
brave front to emotionally shield the care recipients.

Sensitivity analyses comparing spousal and non-spousal 
dyads and cohabiting vs non-cohabiting dyads showed no 
significant partner effects while most of the actor effects 
persisted. This suggests inherent differences between the 
population in this study with studies conducted elsewhere. 
Asian patients in general have been shown to be more reluc-
tant about emotional disclosure and less likely to seek social 
support from their friends and family [51]. Hence, contagion 
may be less likely. More in-depth studies on the indirect 
influences through understanding of family dynamics and 
social support are required.

Study Limitations

Our study should be interpreted in light of its limitations. 
Data is cross-sectional; hence, no causal inferences can be 
established. Caution is needed to interpret any mediation 
effects and their corresponding directions. Although reverse 
relationships were explored and not supported in the models, 
longitudinal designs are needed to map course and direction-
ality of the effects. Furthermore, dyadic communication and 
relationship quality were not measured, but can be important 
moderators of the relationships [9]. Future studies of patient-
caregiver dyads could consider assessing the relationship 
and communication perceptions.

Data were collected in spring 2020 (March to June) and 
study findings may not be generalizable to other countries or 
in later course of pandemic (e.g., resurge or spike in infec-
tions in second or third waves). The modest study sample 
(N = 176 dyads) also limits conclusion(s) to be drawn and 
highlights need for replication. More longitudinal work is 

needed to elucidate the long-term impact of the pandemic 
on patient-caregiver dyads in the context of cancer. More 
information about the time since the cancer diagnosis would 
help provide more context into the analyses. It is thus crucial 
that we systematically collect and analyze, on a larger scale, 
the data of patients and caregivers’ first-hand experiences of 
COVID-19 (and future infectious outbreaks or crises), and 
the associated measures, as well as service utilization, to 
inform longer-term decisions and optimization/refinement 
of services during infectious outbreaks.

Clinical Implications

The ongoing threat of contracting COVID-19 represents 
a considerable mental burden in cancer patients. Cancer 
patients with elevated anxiety and depression symptoms are 
at significantly greater risks of suicide and poor self-care 
and medication adherence [52, 53]. To reduce their vulner-
ability to the negative impacts of the pandemic, we need to 
proactively monitor symptoms as the pandemic prolong. As 
one’s concerns about pandemic may affect partner’s con-
cerns and in turn partner’s anxiety, cancer care consultations 
should focus on dyads of patients and caregivers despite the 
challenges of pandemic-related containment and safe man-
agement measures. It is important to recognize that there 
are specific concerns related to cancer in the pandemic that 
can fuel anxiety, and hence, targeted efforts to actively elicit 
these concerns are necessary. Healthcare messages and com-
munication tailored to the needs of patients and caregivers 
especially in face of pandemic uncertainty can boost confi-
dence and trust and support emotional resilience.

Preventive measures such as the restrictions of house vis-
its and the one-visitor policy in healthcare settings present 
a significant barrier to engagement in this regard. These 
policies may disempower family members from being col-
lectively involved in the decision-making process for the 
patient. With Singapore and other countries moving towards 
endemicity of the disease, resources should be put in for 
innovations in alternative models of healthcare communica-
tion, such as in telehealth/e-health, which can better increase 
accessibility of holistic psycho-oncology care. Telecom-
munication technologies (e.g., video conferencing) have 
been widely adopted in multiple sectors including health-
care. Video conferencing has enabled healthcare providers 
to involve the patient and all other caregivers during the 
consultation. Shared decision-making with the patient and 
all caregivers, and the multidisciplinary care team can be 
achieved without all being in the same location, thus reduc-
ing infection risks. Through technology, education about 
cancer care and COVID-19 precautionary measures can be 
better delivered. Ongoing trials for telehealth oncology care 
have shown some preliminary success, but further research 
is needed [54]. The adoption rate is dependent on easy and 
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equitable access to technology as well as digital health lit-
eracy skills support for both healthcare providers and users.
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