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Abstract

Objectives

To examine similarities and dissimilarities in patient and family caregiver dyads in their expe-

rience of stress, support, and sense of security.

Methods

144 patients and their family caregivers participated. Patients were admitted to six Swedish

specialist palliative home care units and diagnosed with a non-curable disease with an

expected short survival. We analysed similarity patterns of answers within dyads (correla-

tions) as well as dissimilarities, expressed as the difference between within-dyad responses.

The latter were subjected to a model-building procedure using GLM, with 13 sociodemo-

graphic and clinical characteristics as independent variables.

Results

Within dyads, patients and family caregivers scored similar in their perception of support

and sense of security with care. There was also dissimilarity within dyad responses in their

perception of stress and support that could be attributed to sociodemographic or clinical

characteristics. When patients scored higher levels of stress than family caregivers, the fam-

ily caregiver was more likely to be male. Also family caregiver attachment style (attachment

anxiety), patient age and the relationship of the family caregiver to the patient explained dis-

similarities within the dyads.

Conclusions

Patients and family caregivers within the dyads often, but not always, had similar scores.

We suggest that it is important that the healthcare staff identify situations in which percep-

tions within the dyads regarding stress and perception of support differ, such that they can

recognise patients’ and family caregivers’ unique needs in different situations, to be able to

provide adequate support and facilitate dyadic coping.
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Introduction

Living with cancer and other serious illnesses is a challenge for the patient and, not least, for

the family caregiver. Such a situation also affects the patient and caregiver as a dyad. The con-

cept ‘dyad’ can be defined as a situation in which two individuals maintain a sociologically sig-

nificant relationship [1,2]. The adjective ‘dyadic’ describes the interaction between the

individuals. The strength of a dyadic relationship is built on the basis of the time that the indi-

viduals spend together, and on the emotional intensity of their relationship [3]. A caring and

warm relationship provides calm and steadiness and can positively influence health outcomes,

while a distressed relationship can have a negative impact on health outcomes [4].

Previous research in the context of cancer and other serious illnesses has shown that such

dyadic interactions affect both patients’ and family caregivers’ experiences of stress, support

and sense of security [5–9]. Thus, good interaction between patients and care staff, including a

high-quality care process, ought to improve patients’ sense of security in care.

Today, when hospital stays tend to be shorter, patients increasingly cope with long-term ill-

ness in home-based settings, home-based palliative care offers many benefits. It can provide a

sense of normalcy and be more comfortable. Further, being able to continue previous activities

may facilitate the dyad’s coping to a certain extent [10,11]. Despite being a favourable model of

care for dyads who prefer to receive care at home, it may be difficult to provide optimal care in

such a model. For instance, palliative home care often relies on a contribution from family

caregivers to make it possible [11]. This increases the responsibility placed on the caregiver

and may increase the burden on him or her [12,13]. Caregiver burden refers to physical, emo-

tional, social, and financial burden perceived by a caregiver as a result of caring for a sick fam-

ily member. A high caregiver burden may impair caregivers’ physical and psychological health

[14,15] and decrease quality of life [16]. A systematic review including 1233 family caregivers

to older cancer patients found that that younger caregivers, solid tumours, and assistance with

patient’s activities of daily living and time spent caring for a sick person were significantly

associated with high caregiver burden [17]. Also being a spousal caregiver and with lower

social support, fewer psychological resources, or less confidence in caregiving have been found

to increase the risk of experiencing caregiver burden [18].

A recent review concluded that patients and their family caregivers have unmet needs in

the psychosocial domain during home-based palliative care, while physical needs are met [8].

Communication with health professionals was the most frequently reported unmet need for

both patients and carers, which contributed to stress and a lack of security [8]. Ellington et al

studied communication patterns across the cancer home hospice trajectory and found that as

patients decline, caregivers are establishing their individual relationship with nurses and begin

to take on the patient’s care management, partnering with the nurse until the end of life [19].

Dyadic interactions in the context of cancer and other serious illnesses are important in

relation to the experiences of stress, support and sense of security of patients and caregivers.

However, few quantitative studies of dyadic interactions have been carried out for palliative

home care. Some studies have been conducted in other contexts, for example in hospital-based

palliative care [20–23], and some have used a qualitative approach [24,25].

The aim of the present study was to examine the patterns of perception in patient and fam-

ily caregiver dyads in their experience of stress, support and sense of security in specialist palli-

ative home care. More specifically, we considered correlations between the responses of

patients and family caregivers. Furthermore, we used the difference in responses within dyads

to highlight dissimilarities and related these to sociodemographic data and such describing

social situation and health.
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Based on previous research on dyads within the context of cancer and other serious ill-

nesses, we expected that there would be within-dyad correlations in responses that reflect (i)

stress [5,26], (ii) support [25,27], and (iii) sense of security [9], while we are unaware of any

previous, relevant studies regarding within-dyad dissimilarities.

Methods

Participants and setting

In this prospective study, patients suffering from a non-curable disease with an expected short

survival (median time for survival 4 months) and their family caregivers were recruited from

six specialised palliative home care units in two south-eastern counties of Sweden. Three of the

units employed advanced multi-professional palliative home care teams including a physician,

specialist nurses, physiotherapist, 24-hour services, and access to a backup ward. The other

three units were primary care services with a palliative care consultant and a specialist nurse

available during the day. The family caregiver was defined as the person whom the patient had

designated for the staff as being his/her family caregiver. This person had been noted in the

patient’s medical records (Fig 1).

Fig 1 presents the inclusion and exclusion criteria. Further details of the data collection

have already been published [27–29]. The regional board of ethics (”Regionala etikprövnings-

nämnden i Linköping, Avdelningen för prövning av övrig forskning”) approved the study

(Dnr:144–06 (2007-02-09), Dnr:144:06 T100 (2007-12-11); Dnr 2010/278-31 (2010-12-14).

Written informed consent was obtained from all individuals included in the study.

Procedure

During the data collection, 403 patients were admitted to the participating palliative care units,

352 of them with a family caregiver. In total, 174 patients (65% of the 267 who were eligible)

and 231 family caregivers (76% of the 302 who were eligible) were interviewed during palliative

home care. In these interviews, there were 144 dyads (i.e. a pair that included the patient and

his/her family caregiver) who were included in the current analysis. Most of the participants

preferred to be interviewed over telephone. During the interviews, dyads answered questions

regarding demographics, perceived stress, attachment security, support and sense of security.

The questions originated from established instruments (PSS, GSE, COPE, SEC-P, SEC-R, see

Table 1 for more detail). With our aims, and the fragile study group involved, it was not possi-

ble to use several complete instruments. Instead, we selected parts of instruments deemed

most relevant to our aims. Sample size was defined by the number of patients at the six unit,

and the length of the sampling period. The data were collected between September 2009 and

October 2010. Due to limited research time (teaching and clinical work), this manuscript

turned out slow in the making.

Statistical analysis

Similarity in dyad responses. For each of our five response variables, a Pearson correla-

tion coefficient was used to assess covariation of answers within dyads, while group averages

were compared with paired Student’s t-test. There were missing values, unequally distributed

among the five response variables, mainly due to patients not completing questions (or being

spared them by interviewer). This means that rather than 144 dyads, there were between 126

and 141 dyads in these analyses.

Dissimilarity within dyads. To highlight response variables for which the intra-dyad dif-

ferences were large, a dataset was constructed based on the difference between the response
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Fig 1. Flow diagram.

https://doi.org/10.1371/journal.pone.0257274.g001
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given by the patient and that given by the family caregiver (patient minus family caregiver).

Each dyad was then represented by one difference value per response variable; this was positive

when the patient scored higher than the family caregiver and negative when family caregiver

scored higher than the patient.

Each response variable was subjected to Generalised Linear Model (linear distribution,

identity-link) with 13 independent variables (sociodemographic and clinical characteristics).

We used a model selection approach in which the best model was chosen among all combina-

tions of independent variables. The best model was selected using the Akaike information cri-

terion (AIC), which considers both the explanatory power of the model and the number of

independent variables. Even if our approach identifies the best model, there is often little sup-

port in claiming that all other top models are inferior. As our interest was in identifying the

Table 1. Overview of measured variables regarding patients’ and family caregivers’ experiences of stress, support

and sense of security during palliative care asked during the interview.

Main Variables Measures Reference

no

Sense of security with

care1
Assessed with two (Care interaction; Mastery) of three validated subscales

from The sense of security in care-Patients’ Evaluation instrument (SEC-P;

15 items) and The sense of security in care-Relatives’ Evaluation instrument

(SEC-R; 17 items).

Care interaction (SEC-P 3 items, SEC-R 4 items) and Mastery (8 items both

from SEC-P and SEC-R); both 6-point scale: 1 (never) - 6 (always); (higher

scores representing higher sense of security), mean values of subscales

[28,29]

Perceived stress1 Perceived stress: Two (of ten) items from the Perceived Stress Scale (PSS)

(felt nervous and stressed; difficulties were piling up so high that you could

not overcome them); 5-point scale: 0 (never)– 4 (very often); (higher scores

representing worse perceived stress), mean value

[30]

Self-efficacy: One statement (of ten; I can solve most problems if I invest the

necessary effort) from the General Self-Efficacy Scale (GSE); 4-point scale: 1

(not at all true)– 4 (exactly true); (higher scores representing higher self-

efficacy).

[31]

Perception of support1 Quality of support scale: One (of 3 validated subscales) from the COPE

questionnaire (i.e Do you feel supported by your family; by health and

social services): 4 of 15 questions; 4-point scale: 1 (never)– 4 (always);

(higher scores representing higher perceived support), sums for each

subscale

[32]

Descriptive variables/ covariables

Demographics1 Age, gender, family caregiver’s relation to the patient

Attachment security1 The Experiences in Close Relationships scale (ECR-M16); 16 items to

measure attachment anxiety (fear of rejection and abandonment) and

avoidance (discomfort with closeness and dependence on close others) in

close relationships (including non-romantic partners); 7-point scale: 1

(lower attachment insecurity) - 7 (greater attachment insecurity)

[33]

Health-related quality

of life1
The EuroQol-5D (EQ-5D), including five subscales: mobility, self-care,

pain, usual activities, and psychological status; 3-point response scale: 1 (no

problems) - 3 (severe problems). An index score was calculated for each

respondent (–0.594 (worst possible health status)– 1.00 (best possible))

[34]

Patient symptom

intensity2
The Edmonton Symptom Assessment System (ESAS)12 is a validated self-

report tool. 9 common symptoms of advanced cancer (pain, tiredness,

nausea, depression, anxiety, drowsiness, shortness of breath, appetite, well-

being); 0–10 (higher scores representing worse symptom intensity). A total

symptom distress score as a measure of overall symptom burden was

calculated score (mean value of the nine symptoms).

[35]

1Reported by patients and caregivers
2Reported by patients.

https://doi.org/10.1371/journal.pone.0257274.t001
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sociodemographic and clinical variables of relevance, we calculated how many models a vari-

able was included in, then considering the top 200 models.

The variable”Relationship with patient” included two categories with too few respondents

for meaningful analyses, “Sibling” (N = 3) and “Other relative/close friend” (N = 4), and those

dyads were therefore excluded. Furthermore, these analyses can only be used for complete

datasets, and thus dyads for which some of the sociodemographic and clinical data were miss-

ing were excluded meaning that less than 144 dyads were used (108 or 112 dyads per model).

Most of the missing values stems from patients not completing questions (or being spared

them by interviewer).

Results

Characteristics of the participants

The mean age (±SD) of the patients was 68.6 (±12.6) years and 54% were females. 97% of the

patients had a cancer diagnosis (n = 139), 2% had COPD (n = 3) and 1% of the patients had

ALS (n = 2). The mean age of the family caregivers was 62.3 (±13.0) years and 71% were

spouses to the patient, 24% were children of the patient, others (5%) were siblings or a close

friend. About half of the family caregivers (47%) were employed or self-employed, while 51%

had disability pension/pension or were on sick leave (Table 2).

Patients perceived less stress than family caregivers, and higher perception of support,

while the averages did not differ for the other three variables (Table 3).

Similarity pattern of perceptions within dyads

There were significant positive correlations between the responses given by the patient and

those given by the family caregiver for three of the five variables (“Perception of support”,

“Sense of security in care–Mastery” and “Self-efficacy”) (Table 3).

Dissimilarity patterns of perceptions within dyads

When searching for dissimilarity patterns using model selection, two cautionary principles

should be applied. First, any model with weak support–i.e. large p-value; partial regression

coefficients being NS; explanatory variables inconsistently included in the top 200 models–

should not be used to draw in-depth conclusions. There is simply a high risk that alternative

top models might include other explanatory variables. Second, explanatory variables not con-

sistently included in the top 200 models, are also subject to the same risk that alternative top

models might exclude it. On the other hand, models with strong support–i.e. small p-value;

with significant partial regression coefficients; and explanatory variables consistently included

in the top 200 models–are much better suited for detailed study.

For the above reasons, we focus mainly on two models with very strong support, i.e. differ-

ences within the dyads could be explained by one or more sociodemographic and clinical char-

acteristics: “Perceived stress” and “Perception of support”. In contrast, “Sense of security in

care–Care interaction” resulted in a barely significant model and its two partial regression

coefficients were NS (Table 4). The model selected for “Self-efficacy” was clearly significant

but only two of its four partial regression coefficients were significant and only one–patient

symptom severity–was consistently selected among the top 200 models (Table 4). Inspecting

the data, this was due to patient “Self-efficacy” going down with symptom severity while that

of family caregivers being unaffected (S1 File). The selected model for “Sense of security with

care–Mastery” was also clearly significant, but resulted in a model that was rather complex,

with five explanatory variables that were selected with relatively low support (most occurring
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Table 2. Clinical and demographic characteristics of the dyads.

Characteristics Patient (n = 144) Family caregiver (n = 144)

Age, mean±SD 68.6±12.6 62.4±13.0

Female, n (%) 78 (54.2) 71 (50.0)

Type of relation to the patient, n (%)

Husbound/wife ——————————— 102 (70.8)

Child ——————————— 35 (24.3)

Sibling ——————————— 3 (2.1)

Other relative/close friend ——————————— 4 (2.8)

Living arrangements, n (%)

Married, n (%) 105 (72.9) 122 (84.7)

Children living in the same household 16 (11.6) 26 (19.8)

Living alone 39 (27.1) 17 (11.8)

Living in own accommodation 137 (95.4) ———————————

Living in caring home 5 (3.5) ———————————

Education, n (%)

No formal education 8 (5.6) 6 (4.2)

Elementary school 38 (26.4) 29 (20.1)

Vocational education 34 (23.6) 31 (21.5)

High school 23 (16.0) 33 (22.9)

University 41 (28.4) 45 (31.3)

Employment, n (%)

Employed or own company ——————————— 67 (46.5)

Disability pension/ Pension ——————————— 67 (46.5)

Sick leave ——————————— 4 (2.8)

Unemployed ——————————— 2 (1.4)

Parental leave ——————————— 2 (1.4)

Other ——————————— 2 (1.4)

Medical diagnosis requires palliative care, n (%)

Cancer 139 (96.5) ———————————

COPD 3 (2.1) ———————————

ALS 2 (1.4) ———————————

Number of years having knowledge of the disease, mean±SD 4.1±3.8

https://doi.org/10.1371/journal.pone.0257274.t002

Table 3. Patient and family caregiver scores on test variables including paired t-tests and correlations.

Patient Family caregiver Paired t-test Paired t-test Correlation

Mean (SD) Mean (SD) t-value p-value R (p-value)

Perceived stress (N = 127) 2.20 (0.91) 2.52 (1.01) -2.86 0.0050�� 0.148 (0.0980) NS

Self-efficacy (N = 126) 3.35 (0.636) 3.28 (0.689) 0.824 0.412 -0.077 (0.391) NS

Sense of security in care–Care interaction (N = 139) 5.17 (0.635) 5.17 (0.694) -0.0250 0.980 0.243 (0.00396) ��

Sense of security in care–Mastery (N = 141) 4.26 (1.105) 4.32 (0.969) -0.537 0.592 0.226 (0.00702) ��

Perception of support (N = 126) 13.76 (2.14) 12.63 (2.80) 4.58 0.000011��� 0.390 (0.000006) ���

� p< 0.05

�� p< 0.01

��� p< 0.001.

https://doi.org/10.1371/journal.pone.0257274.t003
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in less than 90% of the top models, and partial regression coefficients being non-significant or

weakly significant). However, family caregiver genus had relatively strong support: male family

caregivers scored higher than female while patients scored lower when caregiver was male (S2

File).

Response variables were created as the difference between patient and family caregiver

responses. Values are Z-values, significance, and the percentage of the top 200 models that

included the variable (within parentheses).

It is important to keep in mind that the response variables are based on differences, and

that they represent gradients from patients perceiving lower degrees than the family caregiver

(negative values), to patients perceiving higher degrees than the family caregiver (positive val-

ues). To stress this complex feature of the response variables, we call them “within-dyad gradi-

ent in perceived stress”, etc, in the results section below.

Within-dyad gradient in perceived stress. The model selected included five independent var-

iables, three of these were frequently (>88%) included in the top 200 models. The gradient of

perceived stress (i.e. the difference going from family caregiver perceiving higher stress than

patients, to patients perceiving higher stress) was positively related to increasing levels of

“Family caregiver HRQoL” (Table 4). In contrast, there was a negative relationship between

the within-dyad gradient in perceived stress and higher levels of “Family Caregiver Attach-

ment Anxiety” (Table 4). Furthermore, the response variable was lower when the family care-

giver was female compared with when the caregiver was male (Table 4); patients perceived less

stress than the family caregiver when the latter was female (mean difference in perceived stress

-0.71; CI95% -1.034, -0.385; N = 62) while there was no difference in perceived stress when the

family caregiver was male (0.095, CI95% -0.184, 0.375, N = 63).

Table 4. The best selected model for each the five response variables under study.

Perceived stress

(N = 112)

Self-efficacy

(N = 112)

Sense of security in care–Care

interaction (N = 108)

Sense of security in care–

Mastery (N = 112)

Perception of support

(N = 112)

P of selected model 0.000000 0.008172 0.024113 0.003103 0.000066

Patient Gender: female1 -1.45 NS (47%) +1.93 NS (68%)

Family caregiver Gender: female1 -4.16 ��� (100%) +2.35 �(94%)

Family caregiver Relation: Child2 +4.39 ��� (97%)

Patient Age -2.19 � (77%) -3.31 ��� (99%)

Family caregiver Age -2.06 � (70%)

Patient Attachment Anxiety +1.56 NS (47%)

Family caregiver Attachment Anxiety -2.26 � (88%) +1.98 � (92%) +2.03 � (86%)

Patient Attachment Avoidance

Family caregiver Attachment

Avoidance

+2.14 �(78%)

Patient HRQoL3 -2.15 � (69%) -2.43 � (90%)

Family caregiver HRQoL3 +3.29 ��� (100%) -1.52 NS (59%) -1.65 NS (65%) -1.60 NS (56%)

Patient symptom severity -3.06 �� (100%) -2.21 � (74%)

Excluded variable with the highest

occurrence among top 200 models

56% 33% 50% 29% 36%

1Compared with male
2Compared with Husband/Wife
3HRQoL = Health-related Quality of Life.

� p< 0.05

�� p< 0.01

��� p< 0.001; NS non-significant.

https://doi.org/10.1371/journal.pone.0257274.t004
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Within-dyad gradient in perception of support. The model selected included five indepen-

dent variables, three of these were frequently (>90%) included in the top 200 models. This

response variable was higher when the family caregiver was a child of the patient (Table 4;

mean difference 2.33, CI95% 1.24, 3.42, N = 30) compared to when the family caregiver was a

husband or wife (0.83, CI95% 0.27, 1.39, N = 90). In contrast, this response variable decreased

with “Patient Age” (Table 4); younger patients perceived higher degrees of support than family

caregivers while they reported similar perception when patients were old (S1 Data). A negative

relationship was also seen between this response variable and “Patient HRQoL” (Table 4);

patients with low quality of life perceived higher degrees of support than the family caregiver

while their perception was similar at high quality of life (S1 Data).

Discussion

This study provides new insights about the dyads of patients in palliative care and their closest

relative. It showed how they, within the dyads, experience similar and dissimilar pattern of

stress, self-efficacy, dimensions of sense of security and perceived support and in what way

these patterns are associated with aspects such as family caregiver gender, relationship, patient

age, attachment styles and health-related quality of life.

Within the dyads, the patient and the family caregiver scores showed a similar pattern in

three of the five variables assumed to be important for care, namely their “Sense of security in

care–Care interaction”, “Sense of security in care–Mastery”, and “Perception of support”. In

contrast, their scores for “Self-efficacy” were not correlated and “Perception of stress” dis-

played a weak but non-significant correlation. Previous research supports these findings and

has shown that patient-family caregiver dyads often agree well in their ratings of the perceived

reality of quality of care [36,37] and stress [38]. Our findings regarding self-efficacy need fur-

ther study.

Further, within-dyad dissimilarities that could be attributed to sociodemographic or clinical

characteristics were found in the responses regarding “Perceived stress” and “Perception of

support”. One of the main findings was that when the patient scored a higher level of stress

than the family caregiver, the family caregiver (in the dyad) was more likely to be male. In

addition, male gender of the family caregiver was associated with patients scoring lower levels

than the family caregiver in “Sense of security in care–Mastery”. There are several possible

explanations of the results. As the patients’ cancer progresses and they become more ill, they

require more care and support from the family caregiver [39,40]. The mean age of the caregiv-

ers was 63 years, and thus they may have been subject to traditional generational gender differ-

ences in which caregiving for children and relatives is mainly performed by females. Also, it is

less likely that older men have had caring occupational roles in their working life. However,

when inspecting the data in more detail, gender affected the difference for “Perceived stress”

mainly by female family caregivers scoring much higher than male ones (S3 File).

The finding that patients with female family caregivers experienced less stress than those

with male family caregivers agrees with the findings of two previous studies [37,38], although a

third study failed to detect such a difference [36]. It is possible that female gender of the family

caregiver decreases the risk per se of perceiving higher stress and lower mastery in the caregiv-

ing situation. However, some previous research found no such gender difference regarding

stress [36], while others found that females reported more stress than men, regardless of

whether they were patients or family caregivers [37,38]. Since high levels of stress are related to

poor outcomes, it is important to intervene to decrease the levels of distress. A recent review

examined how group therapy, including Supportive-Expressive Group Therapy and Cogni-

tive-Existential Group Therapy effects the levels of stress, anxiety and depression [41]. The
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authors found no support for these interventions, but there were some methodological issues

in a few studies. When these studies were excluded, there was support for group therapy inter-

ventions can lower the experience of stress, anxiety and the occurrence of depression. The

authors concludes that the link between existential stressors, adjustment processes, and exis-

tential distress patterns needs to be further studied [41]. According to our results, we suggest

to also consider gender as an important aspect in further research examining the effect of dif-

ferent forms of group therapy.

The family caregiver was more likely to be a child of the patient (than a spouse) in dyads in

which the patient scored a higher level of support than the family caregiver. Several training

modules designed to improve the caring skills of healthcare professionals for patients and fam-

ily caregivers have been tested [42,43]. These do not, however, provide direction in how to sup-

port children or relatives of the patient who are not living with the patient (which is the case

with most children in our study). It is probable that the caring needs differ between family

caregivers living together and those not living together with the patient, since persons who do

not live in the same household meet the healthcare professionals less often and, in this way,

have less opportunity to receive guidance and support. We suggest that individualised and

more targeted interventions that address both practical and mental components will improve

outcomes. Such interventions should consider gender aspects and identify the care needs of

patients’ children when they take on a caregiving role.

Another variable that also had high explanatory power regarding dissimilarities within

patient-family caregiver dyads was attachment anxiety, and especially that of the family care-

giver. The psychological stress of cancer patients does not differ from stress perceived by their

family caregivers [5], and the attachment systems of patients and family caregivers are acti-

vated as a response to stress. Insecure attachment styles may interfere with the way that indi-

viduals cope with a challenging situation, such as being in the cancer context. For example,

demoralisation in patients with cancer is associated with lower attachment security (with a

stronger effect for attachment anxiety) [44], and both patients with cancer and family caregiv-

ers who score high levels of attachment anxiety are at the risk of experiencing higher levels of

depressive symptoms and anxiety, and of perceiving poor social support [45]. Overall, these

findings suggest that attachment styles are relevant to the psychological adjustment of long-

term cancer survivors, which includes their experience of negative cancer-specific outcomes

[46]. Our results also support previous findings that the attachment style of a patient or family

caregiver may be related not only to the way in which the individual copes with the situation,

but also to the way in which the other part of the dyad copes. For example, the attachment

style of a caregiver can influence how they respond to a patient’s needs, and attachment anxiety

or avoidance is more likely to interfere with effective and sensitive caregiving than secure

attachment [6]. Our results suggest that dissimilarities within the way in which the parties of a

dyad score “Perceived stress” are linked to insecurity in attachment style. We conclude, there-

fore, that healthcare staff must consider the attachment patterns of both the patient and the

family caregiver. The attachment style of the family caregiver may become a stressor for the

patient, and vice versa, which affects their adaptation to changes brought on by cancer or other

severe diseases.

Moreover, we found that younger patients more often scored higher levels than the family

caregiver for “Perception of support”. There is a complex pattern related to patient age, with

younger patients being at a higher risk for patient anxiety, while caregiver anxiety is not related

to age [47]. In addition, the risk of severe grief and depression after the patient’s death is higher

when caring for younger or middle-aged cancer patients [48]. In our data however, “Percep-

tion of support” among patients decreased with age, while the perception among family care-

givers was unaffected by patient age (S4 File).
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Finally, “Perception of support” is a significant contributor to patient’s HRQoL. Patients

who less frequently sense family support experience stress more often and perceive general

well-being less often than those with a strong sense of family support [49]. Lack of support

from family and friends is a risk factor for increased symptom severity, while impaired physi-

cal function is associated with increased stress and a poor QoL [50]. Our data showed a slight

decrease of “Perception of support” with increasing quality of life among patients (S5 File),

possibly reflecting a lower supportive need when HRQoL is higher. In contrast, “Perception of

support” of family caregiver increased with patients’ quality of life (S5 File).

Limitations

Our study suffers from some limitations. First, the design was cross-sectional, and therefore

the associations that we have observed may not be causal. Second, multiple testing may con-

tribute to type I error, i.e. the rejection of a true null hypothesis (a “false positive” finding).

However, our approach was mainly exploratory, using model selection techniques where P-

values can help to support interpretation rather than strictly testing null hypotheses. Thirdly,

although 65% of the eligible patients were interviewed (174/267), which we consider rela-

tively high for a study of this type, in which patients with disease in a palliative stage are

interviewed, those who chose to participate differed from those who declined (with the par-

ticipants being younger than the decliners). Of the 174 patients interviewed, 144 (83%) had a

family caregiver who also participated in the study. This may have consequences for whether

conclusions drawn from the results can be generally applied. There are, of course, other

potential confounding factors, like the duration since diagnosis (in our case up to 8 years) or

health status of the caregiver (average age 62 years, and about half being employed, both sug-

gesting an acceptable caregiver health status in many dyads). Data was collected in 2009–10.

Since that time period, there has not been any large changes regarding the organisation of

the palliative care. Possibly it has expanded to patients with non-malignant diseases, and the

length of stay in hospital has become even shorter since the data were collected. This makes

it more important to recognise patients’ and family members’ needs in the palliative home-

care context.

Conclusions and clinical implications

To attain the goals of palliative care, health professionals are encouraged to offer both the

patient and the family caregiver individualised practical and emotional support. The within

dyadic interaction must be considered when providing such support. Recent research has

shown some promising results that an increase in dyadic coping may reduce stress in patients

with advanced cancer and their family caregiver caregivers in specialised palliative care [51].

Our study has shown that the patient and the family caregiver within a dyad often have sim-

ilar pattern of perceptions (in three of the five variables). It is, however, important that the

healthcare staff identify when the perceptions within the dyad differ regarding “Perceived

stress” and “Perception of support”. This is necessary if healthcare staff are to recognise the

unique needs of patients and family caregivers in different situations, provide adequate sup-

port, and facilitate dyadic coping.

We have also presented new insights into within-dyad associations: gender, age and attach-

ment style affect such associations in responses regarding differences in “Perceived stress” and

“Perception of support”. In addition, family caregivers who are children of the patient are at

risk of perceiving less support than the patient, which may be important for the healthcare

staff to recognise.

PLOS ONE Dyad stress, sense of security, and support during palliative care

PLOS ONE | https://doi.org/10.1371/journal.pone.0257274 September 14, 2021 11 / 15

https://doi.org/10.1371/journal.pone.0257274


Supporting information

S1 Data.

(XLSX)

S1 File. Self-efficacy and patient symptom severity among patients and family caregivers.

(TIF)

S2 File. Sense of security with care–Mastery and family caregiver genus.

(TIF)

S3 File. Perceived stress and family caregiver genus.

(TIF)

S4 File. Perception of support and patient age.

(TIF)

S5 File. Perception of support and patients HRQoL.

(TIF)

Author Contributions

Conceptualization: Barbro Krevers, Anna Milberg.

Data curation: Per Milberg.

Formal analysis: Per Milberg.

Funding acquisition: Anna Milberg.

Investigation: Barbro Krevers, Anna Milberg.

Methodology: Maria Liljeroos, Per Milberg, Anna Milberg.

Project administration: Anna Milberg.

Resources: Maria Liljeroos.

Supervision: Anna Milberg.

Writing – original draft: Maria Liljeroos.

Writing – review & editing: Per Milberg, Barbro Krevers, Anna Milberg.

References
1. Murray SA, Kendall M, Boyd K, et al. Archetypal trajectories of social, psychological, and spiritual well-

being and distress in family care givers of patients with lung cancer: secondary analysis of serial qualita-

tive interviews. BMJ 2010; 340: c2581. 2010/06/12. https://doi.org/10.1136/bmj.c2581 PMID:

20538635

2. Cook WL. Interpersonal influence in family systems: a social relations model analysis. Child Dev 2001;

72: 1179–1197. 2001/08/02. https://doi.org/10.1111/1467-8624.00341 PMID: 11480941

3. Macionis JJ and Plummer K. Sociology: a global introduction. Harlow: Prentice Hall, 2011. https://doi.

org/10.1016/j.jht.2011.05.003 PMID: 21816574

4. Chesla CA, Fisher L, Skaff MM, et al. Family predictors of disease management over one year in Latino

and European American patients with type 2 diabetes. Family process 2003; 42: 375–390. Research

Support, U.S. Gov’t, P.H.S. 2003/11/11. https://doi.org/10.1111/j.1545-5300.2003.00375.x PMID:

14606201

5. Hodges LJ, Humphris GM and Macfarlane G. A meta-analytic investigation of the relationship between

the psychological distress of cancer patients and their carers. Soc Sci Med 2005; 60: 1–12. 2004/10/

16. https://doi.org/10.1016/j.socscimed.2004.04.018 PMID: 15482862

PLOS ONE Dyad stress, sense of security, and support during palliative care

PLOS ONE | https://doi.org/10.1371/journal.pone.0257274 September 14, 2021 12 / 15

http://www.plosone.org/article/fetchSingleRepresentation.action?uri=info:doi/10.1371/journal.pone.0257274.s001
http://www.plosone.org/article/fetchSingleRepresentation.action?uri=info:doi/10.1371/journal.pone.0257274.s002
http://www.plosone.org/article/fetchSingleRepresentation.action?uri=info:doi/10.1371/journal.pone.0257274.s003
http://www.plosone.org/article/fetchSingleRepresentation.action?uri=info:doi/10.1371/journal.pone.0257274.s004
http://www.plosone.org/article/fetchSingleRepresentation.action?uri=info:doi/10.1371/journal.pone.0257274.s005
http://www.plosone.org/article/fetchSingleRepresentation.action?uri=info:doi/10.1371/journal.pone.0257274.s006
https://doi.org/10.1136/bmj.c2581
http://www.ncbi.nlm.nih.gov/pubmed/20538635
https://doi.org/10.1111/1467-8624.00341
http://www.ncbi.nlm.nih.gov/pubmed/11480941
https://doi.org/10.1016/j.jht.2011.05.003
https://doi.org/10.1016/j.jht.2011.05.003
http://www.ncbi.nlm.nih.gov/pubmed/21816574
https://doi.org/10.1111/j.1545-5300.2003.00375.x
http://www.ncbi.nlm.nih.gov/pubmed/14606201
https://doi.org/10.1016/j.socscimed.2004.04.018
http://www.ncbi.nlm.nih.gov/pubmed/15482862
https://doi.org/10.1371/journal.pone.0257274


6. Tsilika E, Parpa E, Zygogianni A, et al. Caregivers’ attachment patterns and their interactions with can-

cer patients’ patterns. Support Care Cancer 2015; 23: 87–94. 2014/07/06. https://doi.org/10.1007/

s00520-014-2329-6 PMID: 24989321

7. Stajduhar KI, Martin WL, Barwich D, et al. Factors influencing family caregivers’ ability to cope with pro-

viding end-of-life cancer care at home. Cancer Nurs 2008; 31: 77–85. 2008/01/08. https://doi.org/10.

1097/01.NCC.0000305686.36637.b5 00002820-200801000-00013 [pii]. PMID: 18176135

8. Ventura AD, Burney S, Brooker J, et al. Home-based palliative care: a systematic literature review of

the self-reported unmet needs of patients and carers. Palliat Med 2014; 28: 391–402. 2013/12/03.

https://doi.org/10.1177/0269216313511141 PMID: 24292156

9. Milberg A, Wahlberg R, Jakobsson M, et al. What is a ’secure base’ when death is approaching? A

study applying attachment theory to adult patients’ and family members’ experiences of palliative home

care. Psychooncology 2012; 21: 886–895. https://doi.org/10.1002/pon.1982 PMID: 21557383

10. O’Connor L, Gardner A, Millar L, et al. Absolutely fabulous—but are we? Carers’ perspectives on satis-

faction with a palliative homecare service. Collegian 2009; 16: 201–209. 2010/02/10. https://doi.org/10.

1016/j.colegn.2009.04.005 PMID: 20141028

11. Hudson P. Home-based support for palliative care families: challenges and recommendations. Med J

Aust 2003; 179: S35–37. 2003/09/11. https://doi.org/10.5694/j.1326-5377.2003.tb05576.x PMID:

12964935

12. Milberg A and Strang P. Protection against perceptions of powerlessness and helplessness during palli-

ative care: the family members’ perspective. Palliat Support Care 2011; 9: 251–262. 2011/08/16.

https://doi.org/10.1017/S1478951511000204 PMID: 21838946

13. Sand L, Olsson M and Strang P. Coping strategies in the presence of one’s own impending death from

cancer. J Pain Symptom Manage 2009; 37: 13–22. 2008/08/05. https://doi.org/10.1016/j.jpainsymman.

2008.01.013 PMID: 18676119

14. Zarit SH, Reever KE, Bach-Peterson J. Relatives of the impaired elderly: correlates of feelings of bur-

den. Gerontologist. 1980; 20(6):649–55. https://doi.org/10.1093/geront/20.6.649 PMID: 7203086

15. Haley WE, LaMonde LA, Han B, Narramore S, Schonwetter R. Family caregiving in hospice: effects on

psychological and health functioning among spousal caregivers of hospice patients with lung cancer or

dementia. Hosp J. 2001; 15(4):1–18. https://doi.org/10.1080/0742-969x.2000.11882959 PMID:

11876341

16. Rha SY, Park Y, Song SK, Lee CE, Lee J. Caregiving burden and the quality of life of family caregivers

of cancer patients: the relationship and correlates. Eur J Oncol Nurs. 2015; 19(4):376–82. https://doi.

org/10.1016/j.ejon.2015.01.004 PMID: 25795160

17. Ge L, Mordiffi SZ. Factors Associated With Higher Caregiver Burden Among Family Caregivers of

Elderly Cancer Patients: A Systematic Review. Cancer Nurs. 2017; 40(6):471–8. https://doi.org/10.

1097/NCC.0000000000000445 PMID: 29045247

18. Lee KC, Chang WC, Chou WC, Su PJ, Hsieh CH, Chen JS, et al. Longitudinal changes and predictors

of caregiving burden while providing end-of-life care for terminally ill cancer patients. J Palliat Med.

2013; 16(6):632–7. https://doi.org/10.1089/jpm.2012.0499 PMID: 23556989

19. Reblin M, Clayton MF, Xu J, Hulett JM, Latimer S, Donaldson GW, et al. Caregiver, patient, and nurse

visit communication patterns in cancer home hospice. Psychooncology. 2017; 26(12):2285–93. https://

doi.org/10.1002/pon.4361 PMID: 28029712

20. Buck HG, Stromberg A, Chung ML, et al. A systematic review of heart failure dyadic self-care interven-

tions focusing on intervention components, contexts, and outcomes. Int J Nurs Stud 2018; 77: 232–

242. 2017/11/13. https://doi.org/10.1016/j.ijnurstu.2017.10.007 PMID: 29128777

21. Doherty LC, Fitzsimons D and McIlfatrick SJ. Carers’ needs in advanced heart failure: A systematic nar-

rative review. European Journal of Cardiovascular Nursing 2015; 15: 203–212. https://doi.org/10.1177/

1474515115585237 PMID: 25922473

22. Mathews G and Johnston B. Palliative and end-of-life care for adults with advanced chronic obstructive

pulmonary disease: a rapid review focusing on patient and family caregiver perspectives. Curr Opin

Support Palliat Care 2017; 11: 315–327. 2017/09/29. https://doi.org/10.1097/SPC.0000000000000303

PMID: 28957884

23. Livingston G, Sommerlad A, Orgeta V, et al. Dementia prevention, intervention, and care. Lancet 2017;

390: 2673–2734. 2017/07/25. https://doi.org/10.1016/S0140-6736(17)31363-6 PMID: 28735855

24. Petry H, Ernst J, Steinbruchel-Boesch C, et al. The acute care experience of older persons with cogni-

tive impairment and their families: A qualitative study. Int J Nurs Stud 2018 2019/01/21. https://doi.org/

10.1016/j.ijnurstu.2018.11.008 PMID: 30660445

PLOS ONE Dyad stress, sense of security, and support during palliative care

PLOS ONE | https://doi.org/10.1371/journal.pone.0257274 September 14, 2021 13 / 15

https://doi.org/10.1007/s00520-014-2329-6
https://doi.org/10.1007/s00520-014-2329-6
http://www.ncbi.nlm.nih.gov/pubmed/24989321
https://doi.org/10.1097/01.NCC.0000305686.36637.b5
https://doi.org/10.1097/01.NCC.0000305686.36637.b5
http://www.ncbi.nlm.nih.gov/pubmed/18176135
https://doi.org/10.1177/0269216313511141
http://www.ncbi.nlm.nih.gov/pubmed/24292156
https://doi.org/10.1002/pon.1982
http://www.ncbi.nlm.nih.gov/pubmed/21557383
https://doi.org/10.1016/j.colegn.2009.04.005
https://doi.org/10.1016/j.colegn.2009.04.005
http://www.ncbi.nlm.nih.gov/pubmed/20141028
https://doi.org/10.5694/j.1326-5377.2003.tb05576.x
http://www.ncbi.nlm.nih.gov/pubmed/12964935
https://doi.org/10.1017/S1478951511000204
http://www.ncbi.nlm.nih.gov/pubmed/21838946
https://doi.org/10.1016/j.jpainsymman.2008.01.013
https://doi.org/10.1016/j.jpainsymman.2008.01.013
http://www.ncbi.nlm.nih.gov/pubmed/18676119
https://doi.org/10.1093/geront/20.6.649
http://www.ncbi.nlm.nih.gov/pubmed/7203086
https://doi.org/10.1080/0742-969x.2000.11882959
http://www.ncbi.nlm.nih.gov/pubmed/11876341
https://doi.org/10.1016/j.ejon.2015.01.004
https://doi.org/10.1016/j.ejon.2015.01.004
http://www.ncbi.nlm.nih.gov/pubmed/25795160
https://doi.org/10.1097/NCC.0000000000000445
https://doi.org/10.1097/NCC.0000000000000445
http://www.ncbi.nlm.nih.gov/pubmed/29045247
https://doi.org/10.1089/jpm.2012.0499
http://www.ncbi.nlm.nih.gov/pubmed/23556989
https://doi.org/10.1002/pon.4361
https://doi.org/10.1002/pon.4361
http://www.ncbi.nlm.nih.gov/pubmed/28029712
https://doi.org/10.1016/j.ijnurstu.2017.10.007
http://www.ncbi.nlm.nih.gov/pubmed/29128777
https://doi.org/10.1177/1474515115585237
https://doi.org/10.1177/1474515115585237
http://www.ncbi.nlm.nih.gov/pubmed/25922473
https://doi.org/10.1097/SPC.0000000000000303
http://www.ncbi.nlm.nih.gov/pubmed/28957884
https://doi.org/10.1016/S0140-6736%2817%2931363-6
http://www.ncbi.nlm.nih.gov/pubmed/28735855
https://doi.org/10.1016/j.ijnurstu.2018.11.008
https://doi.org/10.1016/j.ijnurstu.2018.11.008
http://www.ncbi.nlm.nih.gov/pubmed/30660445
https://doi.org/10.1371/journal.pone.0257274


25. Riffin C, Van Ness PH, Iannone L, et al. Patient and Caregiver Perspectives on Managing Multiple

Health Conditions. J Am Geriatr Soc 2018; 66: 1992–1997. 2018/08/29. https://doi.org/10.1111/jgs.

15501 PMID: 30153325

26. Pitceathly C and Maguire P. The psychological impact of cancer on patients’ partners and other key rel-

atives: a review. Eur J Cancer 2003; 39: 1517–1524. 2003/07/12. https://doi.org/10.1016/s0959-8049

(03)00309-5 PMID: 12855257

27. Milberg A, Wåhlberg R and Krevers B. Patients’ sense of support within the family in the palliative care

context: what are the influencing factors? 2014; 23: 1340–1349. https://doi.org/10.1002/pon.3564

PMID: 24818596

28. Krevers B and Milberg A. The sense of security in care—Relatives’ Evaluation instrument: its develop-

ment and presentation. J Pain Symptom Manage 2015; 49: 586–594. 2014/08/26. https://doi.org/10.

1016/j.jpainsymman.2014.06.019 PMID: 25150814

29. Krevers B and Milberg A. The instrument ’sense of security in care—patients’ evaluation’: its develop-

ment and presentation. Psychooncology 2014; 23: 914–920. 2014/03/29. https://doi.org/10.1002/pon.

3502 PMID: 24677414

30. Cohen S., Kamarck T., and Mermelstein R., A global measure of perceived stress. J Health Soc Behav,

1983. 24(4): p. 385–96. PMID: 6668417

31. Bosscher R.J. and Smit J.H., Confirmatory factor analysis of the General Self-Efficacy Scale. Behav

Res Ther, 1998. 36(3): p. 339–43. https://doi.org/10.1016/s0005-7967(98)00025-4 PMID: 9642852

32. Balducci C., et al., Negative impact and positive value in caregiving: validation of the COPE Index in a

six-country sample of carers. Gerontologist, 2008. 48: p. 278–286.

33. Lo C., et al., Measuring attachment security in patients with advanced cancer: psychometric properties

of a modified and brief Experiences in Close Relationships scale. Psychooncology, 2009. 18: p. 490–

499. https://doi.org/10.1002/pon.1417 PMID: 18821528

34. Brooks R., EuroQol: the current state of play. Health Policy, 1996. 37(1): p. 53–72. https://doi.org/10.

1016/0168-8510(96)00822-6 PMID: 10158943

35. Watanabe S.M., et al., A multicenter study comparing two numerical versions of the Edmonton Symp-

tom Assessment System in palliative care patients. J Pain Symptom Manage, 2011. 41(2): p. 456–68.

https://doi.org/10.1016/j.jpainsymman.2010.04.020 PMID: 20832987

36. Henoch I, Lovgren M, Wilde-Larsson B, et al. Perception of quality of care: comparison of the views of

patients’ with lung cancer and their family members. J Clin Nurs 2012; 21: 585–594. 2011/12/14.

https://doi.org/10.1111/j.1365-2702.2011.03923.x PMID: 22150995

37. Larsson BW, Larsson G and Carlson SR. Advanced home care: patients’ opinions on quality compared

with those of family members. J Clin Nurs 2004; 13: 226–233. 2004/01/16. https://doi.org/10.1046/j.

1365-2702.2003.00866.x PMID: 14723675

38. Hagedoorn M, Sanderman R, Bolks HN, et al. Distress in couples coping with cancer: a meta-analysis

and critical review of role and gender effects. Psychol Bull 2008; 134: 1–30. 2008/01/16. https://doi.org/

10.1037/0033-2909.134.1.1 PMID: 18193993

39. Yabroff KR, Lawrence WF, Clauser S, et al. Burden of illness in cancer survivors: findings from a popu-

lation-based national sample. J Natl Cancer Inst 2004; 96: 1322–1330. 2004/09/02. https://doi.org/10.

1093/jnci/djh255 PMID: 15339970

40. Shaffer KM, Jacobs JM, Nipp RD, et al. Mental and physical health correlates among family caregivers

of patients with newly-diagnosed incurable cancer: a hierarchical linear regression analysis. Support

Care Cancer 2017; 25: 965–971. 2016/11/21. https://doi.org/10.1007/s00520-016-3488-4 PMID:

27866337

41. Vehling S, Kissane DW. Existential distress in cancer: Alleviating suffering from fundamental loss and

change. Psychooncology. 2018; 27(11):2525–30. https://doi.org/10.1002/pon.4872 PMID: 30307088

42. Zaider TI, Banerjee SC, Manna R, et al. Responding to challenging interactions with families: A training

module for inpatient oncology nurses. Fam Syst Health 2016; 34: 204–212. 2016/09/16. https://doi.org/

10.1037/fsh0000159 PMID: 27632541

43. Banerjee SC, Manna R, Coyle N, et al. The implementation and evaluation of a communication skills

training program for oncology nurses. Transl Behav Med 2017; 7: 615–623. 2017/02/18. https://doi.org/

10.1007/s13142-017-0473-5 PMID: 28211000

44. Vehling S, Tian Y, Malfitano C, et al. Attachment security and existential distress among patients with

advanced cancer. J Psychosom Res 2019; 116: 93–99. 2019/01/19. https://doi.org/10.1016/j.

jpsychores.2018.11.018 PMID: 30655000

45. Nissen KG. Correlates of self-rated attachment in patients with cancer and their caregivers: a system-

atic review and meta-analysis. Psychooncology 2016; 25: 1017–1027. 2016/01/15. https://doi.org/10.

1002/pon.4057 PMID: 26763738

PLOS ONE Dyad stress, sense of security, and support during palliative care

PLOS ONE | https://doi.org/10.1371/journal.pone.0257274 September 14, 2021 14 / 15

https://doi.org/10.1111/jgs.15501
https://doi.org/10.1111/jgs.15501
http://www.ncbi.nlm.nih.gov/pubmed/30153325
https://doi.org/10.1016/s0959-8049%2803%2900309-5
https://doi.org/10.1016/s0959-8049%2803%2900309-5
http://www.ncbi.nlm.nih.gov/pubmed/12855257
https://doi.org/10.1002/pon.3564
http://www.ncbi.nlm.nih.gov/pubmed/24818596
https://doi.org/10.1016/j.jpainsymman.2014.06.019
https://doi.org/10.1016/j.jpainsymman.2014.06.019
http://www.ncbi.nlm.nih.gov/pubmed/25150814
https://doi.org/10.1002/pon.3502
https://doi.org/10.1002/pon.3502
http://www.ncbi.nlm.nih.gov/pubmed/24677414
http://www.ncbi.nlm.nih.gov/pubmed/6668417
https://doi.org/10.1016/s0005-7967%2898%2900025-4
http://www.ncbi.nlm.nih.gov/pubmed/9642852
https://doi.org/10.1002/pon.1417
http://www.ncbi.nlm.nih.gov/pubmed/18821528
https://doi.org/10.1016/0168-8510%2896%2900822-6
https://doi.org/10.1016/0168-8510%2896%2900822-6
http://www.ncbi.nlm.nih.gov/pubmed/10158943
https://doi.org/10.1016/j.jpainsymman.2010.04.020
http://www.ncbi.nlm.nih.gov/pubmed/20832987
https://doi.org/10.1111/j.1365-2702.2011.03923.x
http://www.ncbi.nlm.nih.gov/pubmed/22150995
https://doi.org/10.1046/j.1365-2702.2003.00866.x
https://doi.org/10.1046/j.1365-2702.2003.00866.x
http://www.ncbi.nlm.nih.gov/pubmed/14723675
https://doi.org/10.1037/0033-2909.134.1.1
https://doi.org/10.1037/0033-2909.134.1.1
http://www.ncbi.nlm.nih.gov/pubmed/18193993
https://doi.org/10.1093/jnci/djh255
https://doi.org/10.1093/jnci/djh255
http://www.ncbi.nlm.nih.gov/pubmed/15339970
https://doi.org/10.1007/s00520-016-3488-4
http://www.ncbi.nlm.nih.gov/pubmed/27866337
https://doi.org/10.1002/pon.4872
http://www.ncbi.nlm.nih.gov/pubmed/30307088
https://doi.org/10.1037/fsh0000159
https://doi.org/10.1037/fsh0000159
http://www.ncbi.nlm.nih.gov/pubmed/27632541
https://doi.org/10.1007/s13142-017-0473-5
https://doi.org/10.1007/s13142-017-0473-5
http://www.ncbi.nlm.nih.gov/pubmed/28211000
https://doi.org/10.1016/j.jpsychores.2018.11.018
https://doi.org/10.1016/j.jpsychores.2018.11.018
http://www.ncbi.nlm.nih.gov/pubmed/30655000
https://doi.org/10.1002/pon.4057
https://doi.org/10.1002/pon.4057
http://www.ncbi.nlm.nih.gov/pubmed/26763738
https://doi.org/10.1371/journal.pone.0257274


46. Arambasic J, Sherman KA, Elder E, Breast Cancer Network A. Attachment styles, self-compassion,

and psychological adjustment in long-term breast cancer survivors. Psychooncology. 2019; 28

(5):1134–41. https://doi.org/10.1002/pon.5068 PMID: 30892774

47. Boyes AW, Girgis A, D’Este C, et al. Flourishing or floundering? Prevalence and correlates of anxiety

and depression among a population-based sample of adult cancer survivors 6months after diagnosis. J

Affect Disord 2011; 135: 184–192. 2011/08/26. https://doi.org/10.1016/j.jad.2011.07.016 PMID:

21864913

48. Francis LE, Kypriotakis G, O’Toole EE, et al. Cancer patient age and family caregiver bereavement out-

comes. Support Care Cancer 2016; 24: 3987–3996. 2016/05/01. https://doi.org/10.1007/s00520-016-

3219-x PMID: 27129838

49. Milberg A, Wahlberg R and Krevers B. Patients’ sense of support within the family in the palliative care

context: what are the influencing factors? Psychooncology 2014; 23: 1340–1349. 2014/05/14. https://

doi.org/10.1002/pon.3564 PMID: 24818596

50. Henoch I, Bergman B, Gustafsson M, et al. The impact of symptoms, coping capacity, and social sup-

port on quality of life experience over time in patients with lung cancer. J Pain Symptom Manage 2007;

34: 370–379. 2007/07/10. S0885-3924(07)00334-X [pii] https://doi.org/10.1016/j.jpainsymman.2006.

12.005 PMID: 17616335

51. von Heymann-Horan A, Bidstrup PE, Johansen C, et al. Dyadic coping in specialized palliative care

intervention for patients with advanced cancer and their caregivers: Effects and mediation in a random-

ized controlled trial. Psychooncology 2019; 28: 264–270. 2018/10/26. https://doi.org/10.1002/pon.4932

PMID: 30353600

PLOS ONE Dyad stress, sense of security, and support during palliative care

PLOS ONE | https://doi.org/10.1371/journal.pone.0257274 September 14, 2021 15 / 15

https://doi.org/10.1002/pon.5068
http://www.ncbi.nlm.nih.gov/pubmed/30892774
https://doi.org/10.1016/j.jad.2011.07.016
http://www.ncbi.nlm.nih.gov/pubmed/21864913
https://doi.org/10.1007/s00520-016-3219-x
https://doi.org/10.1007/s00520-016-3219-x
http://www.ncbi.nlm.nih.gov/pubmed/27129838
https://doi.org/10.1002/pon.3564
https://doi.org/10.1002/pon.3564
http://www.ncbi.nlm.nih.gov/pubmed/24818596
https://doi.org/10.1016/j.jpainsymman.2006.12.005
https://doi.org/10.1016/j.jpainsymman.2006.12.005
http://www.ncbi.nlm.nih.gov/pubmed/17616335
https://doi.org/10.1002/pon.4932
http://www.ncbi.nlm.nih.gov/pubmed/30353600
https://doi.org/10.1371/journal.pone.0257274

