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Longitudinal Changes and Predictors of Caregiving Burden While Providing End-of-Life Care for Terminally Ill Cancer Patients
Abstract

Background: The effect of caring for a dying cancer patient on caregiving burden has been explored primarily with small samples or short-term follow-ups in western countries, but has not yet been investigated in Taiwan.

Objective: The purposes of this study were to: (1) identify the trajectory of caregiving burden of family caregivers (FCs) of terminally ill cancer patients in Taiwan, and (2) investigate the determinants of caregiving burden in a large sample and with long follow-ups, until the patient’s death.

Method: A prospective, longitudinal study was conducted among 193 FCs. The trajectory and determinants of caregiving burden were identified by a generalized estimation equation approach.

Results: Caregiving burden did not change as the patient’s death approached. FCs experienced heavy caregiving burden when their relative suffered from greater symptom distress, if they were spousal caregivers, provided high intensity of assistance to the patient but fewer hours of caregiving, reported financial insufficiency, and when they had lower social support, psychological resources, and less confidence in caregiving. 
Conclusion: Taiwanese family caregivers’ caregiving burden remained stable as terminally ill cancer patients’ death approached. Confidence in caregiving, social support, psychological resources, intensity of caregiving, and patient symptom distress were important determinants of caregiving burden. 
Introduction
Cancer has been the leading cause of death in Taiwan for 28 consecutive years, accounting for 28.4% of total deaths in 2010.3
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 Caregiving is commonly practiced in Taiwan because in the traditional culture of Confucianism, people see it as a repayment to family members. Therefore, family members play indispensable roles in caregiving. However, the various kinds of caregiving tasks may put a heavy caregiving burden on family caregivers’ (FCs) physical health,
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 or work performance.
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 These effects may lead to a health crisis for FCs.7

 
Caregiving burden is influenced by contextual factors, i.e., FCs’ characteristics and patients’ disease-related characteristics, caregiving demands, psychological and social resources, and appraisals of the caregiving situation.
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 FCs’ characteristics such as gender,
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 and relationship with the patient10

 educational level,
12, 13
 affect caregiving burden. Caregiving burden has also been significantly impacted by patients’ disease-related characteristics, i.e., proximity in time to death,
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 severity of symptoms, and functional status.
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 Another factor suggested to influence caregiving burden is the intensity of assistance provided to terminally ill cancer patients.
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FCs facing the stress and challenge of caregiving have been suggested to be helped by having strong psychological (i.e., coping capability) and social support resources.20

 We consider the SOC of FCs as their psychological resource for facing the stress and challenge of caring for dying family members. When FCs can find positive meaning in taking care of patients, comprehend caregiving demands appropriately, and have access to relevant resources to manage difficulties in caregiving, their caregiving burden will be lessened.  19

 A person’s coping ability in a stressful environment reflects his or her sense of coherence (SOC).
The caregiving burden of terminally ill patients’ FCs has been well studied,
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 but few studies have used a longitudinal design to examine changes in caregiving burden. Terminally ill patients’ physical condition deteriorates quickly. Therefore, caregiving burden may change rapidly in response to the needs of the patients. A cross-sectional design cannot capture the dynamic changes in end-of-life (EOL) caregiving burden. Among the studies that did investigate longitudinal changes in caregiving burden of terminally ill cancer patients’ FCs, the samples were small (N<60),
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 attrition rate was high (40-65%),
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 or the follow-up was short term (<2 months).
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 Most importantly, these studies
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 did not follow up FCs until the patient’s death to explore the changes in caregiving burden throughout the patients’ dying process, and did not comprehensively include contextual factors, caregiving demands, available psychological and social resources, and appraisals of the caregiving situation into the factors influencing EOL caregiving. 
Therefore, the first purpose of this research was to investigate the changes in caregiving burden until the patient’s death for FCs of terminally cancer patients’ caregivers in Taiwan. Second, this study examined the determinants of caregiving burden from five potential factors: contextual factors, caregiving demands, psychological resources, available social resources, and appraisal of the caregiving situation. A clear understanding of determinants of caregiving burden as cancer patients approach death will help clinicians develop appropriate and effective interventions to reduce caregiving burden.
Method
Study design and sample
This longitudinal and prospective survey study was conducted from November 2007 to October 2009. Participants were recruited by convenience from FCs of terminally ill cancer patients at two medical centers in northwestern Taiwan. FCs were interviewed in person every other week from the time of enrollment until the time of patients’ death. FCs had to meet the following criteria: (1) had a relative with terminal stage cancer as judged by the patient’s physician, (2) were identified by the patient as the person most involved in their actual care, (3) were 21 years of age or older, and (4) were willing to participate and could communicate with the data collectors. The research ethics committees of the study sites approved the research protocol. A written informed consent was obtained from all subjects.
Measures
Outcome variable

Caregiving burden was measured by the Caregiver Reaction Assessment (CRA).
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 The CRA has five subscales: impact on schedule, caregiver esteem, lack of family support, impact on health, and impact on finances. Responses to the 24-item CRA are rated on a 5-point Likert scale, with a higher score indicating heavier caregiving burden. The reliability and validity of the CRA have been established.
Independent variables

This study categorized potential predictors of caregiver burden as follows: 

(1) Contextual factors: FCs’ characteristics included age, gender, relationship with the patient, and whether they had any chronic disease. Patients’ demographic-disease-related characteristics included age, survival since diagnosis, comorbidities, and symptom distress. Symptom distress was measured by the Symptom Distress Scale (SDS),32

 which assesses 13 common symptoms of cancer patients. Higher scores indicate greater distress. In this study, Cronbach’s alpha =0.85. 

(2) Caregiving demands were measured by the amount of assistance provided in personal care, homemaking, transportation, and health care.
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 ADDIN EN.CITE  The scores for these four items were summed to give a composite score for the intensity of total assistance provided, with a range from 4 to 16. Cronbach’s alpha in this study was 0.88. The time spent caregiving each day was categorized as < 8, 9-16, and 17-24 hours.
(3) Psychological resources were measured by Antonovsky’s SOC scale.20

 The 13-item SOC scale has three subscales: meaningfulness, comprehensibility, and manageability. The total score ranges from 13 to 91, with higher scores indicating a stronger SOC. In this study, Cronbach’s alpha was 0.83. 
(4) Available social resources were measured by the Medical Outcomes Study (MOS) Social   Support Survey (MOS-SSS).34

 The MOS-SSS has 19 functional support items hypothesized to measure emotional, informational, tangible, and affectionate support, as well as positive social interaction. Higher scores indicate better perceived social support. Cronbach’s alpha=0.96 in this study.
(5) Appraisal of the caregiving situation was measured by the degree of the FC’s confidence in knowing what to expect while the patient is dying, what to do at the time of death, and how to take care of the patient at home.
Data collection 

After FCs had agreed to participate, they were first interviewed before the patients’ discharge from the hospital. Since SOC has generally been recognized as a stable trait of an individual,36

 it was measured only at the initial interview along with FCs’ characteristics and patients’ demographic and disease-related characteristics. The other variables were measured in face-to-face interviews at roughly 2-week intervals until the patient’s death.

Statistical analysis

We determined the time proximity to the patient’s death as the period between the time of the patient’s death and the day the interview was conducted. To illustrate graphically changes in mean scores on the CRA scale, we further categorized the time proximity to the patient’s death into 1–30 days, 31–90 days, 91–180 days, and >181 days as conventionally used in estimating survival for terminally ill cancer patients.38

 In the multivariate GEE model to identify determinants of caregiving burden, the time proximity to the patient’s death was analyzed as a categorical variable (with >180 days from the patient’s death as reference) to more precisely assess its association with CRA scores as the patient’s death approaches. 
Results
Of 295 FCs of terminally ill cancer patients enrolled in the study, 69 (23.4%) withdrew from follow-up for various reasons, e.g., occupied by providing care or perceived study participation as too demanding. Among the remaining 226 FCs, 193 lost their ill relative during the study period and comprised the study sample. The results are based on 1,349 assessments. 
At the initial interview, the deceased patients’ family caregivers and those who did not complete the follow-ups did not differ significantly in independent variables or CRA scores. However, FCs of the deceased patients provided a higher intensity of assistance to the patients (M± SD =12.6 ± 3.5 vs. 11.0 ± 3.7, p=<.001) than those who did not complete the follow-ups. Furthermore, the FCs of the deceased patients perceived that their ill relative suffered from greater symptom distress (M± SD = 32.5 ± 8.8 vs. 26.8 ± 8.0, p<.001). 
The majority of FCs participating in this study were female (68.9%), married (78.8%), spouse of the patient (46.6%) or an adult child (37.3%) who lived with the patient (80.7%), and had a mean age of 46.3 years (SD=13.1, range= 21-83). They had at least a high school education (60.1%), no chronic diseases (68.4%), and reported their financial status as making ends meet (82.5%). Slightly over half (55.4%) of the patients were male, with an average age of 60.2 years (SD=13.9, range= 25-93). Stomach (23.8%), pancreas (16.6%), lung (11.9%), colon-rectum (10.9%), and breast (5.7%) were the common sites of cancer among the patients. The majority of patients (59.1%) had comorbidities. On average, the patients had been diagnosed with cancer for 23.4±29.0 months (range=1-202, median=13.0) when the FCs were first interviewed. Patients’ mean survival time after the FCs enrolled into this study was 74.2 ± 82.5 days (range= 1-367; median=39), with the proportions of patients surviving 1-30, 31-90, 91-180, and >181 days as 41.5%, 28.5%, 18.7%, and 11.4% respectively. On the whole, FCs were interviewed 7.0 ± 7.2 times (range= 1-30; median=5.0).
Trajectory of caregiver burden
Results of the simple GEE analysis showed a non-significant, decreasing linear trend in caregivers’ mean total CRA score (β=-0.011, p= 0.11, Table 1) over time away from the patient’s death (Figure 1). The mean total CRA scores (SD) at 1–30, 31–90, 91–180, and >181 days from the patient’s death were 2.50 (0.43), 2.47 (0.50), 2.49 (0.54), and 2.41 (0.54), respectively. However, the CRA subscale scores for Schedule (β=-0.006, p= 0.03) and Health (β=-0.004, p=0.01) decreased significantly with increasing time from the patient’s death. CRA subscale scores for Lack of family support, as well as for impact on finance and self-esteem did not change significantly as the patient’s death approached (Table 1 and Figure 2).

Determinants of caregiver burden for family caregivers of terminally ill cancer patients
The results of multivariate GEE analyses of associations between total CRA scores and independent variables are presented in Table 2. FC burden was not significantly predicted by the time proximity to the patient’s death. In the GEE model, however, seven factors remained significant. FCs experienced a higher level of subjective caregiving burden if they were the patient’s spouse (β=4.209, p=0.01), had insufficient financial support (β=3.814, p=0.03), their ill relative suffered from a higher degree of symptom distress (β=0.107, p=0.05), and they provided higher intensity of assistance to the patient (β=0.438, p=0.001). Caregivers who spent fewer hours providing EOL care to their ill relative than those who spent 13-24 hours also reported significantly greater caregiving burden (β=1.879, p=0.02 and 1.639, p=0.02 for <8 and 9-12 hours, respectively). In contrast, FCs who perceived stronger social support (β=-0.162, p<0.001), had stronger SOC (β=-0.129, p=0.01), and reported higher confidence in providing EOL care (β=-0.600, p=0.003) to their ill relative experienced lower caregiving burden. 
Discussion
This study shows changes in caregiving burden of FCs of terminally ill cancer patients over the 180 days before their death in Taiwan. The CRA scores measured at different times during this period indicate that providing EOL care to a terminally ill Taiwanese cancer patient was only at a moderate level (mean score =2.5). This score is slightly higher than scores reported for FCs of terminally ill cancer patients in the US (2.226 and 2.2
For CRA subscale scores, our results are similar to those of other studies16,26-28 indicating that the impact of caregiving on self-esteem is the lowest, whereas the impact on daily schedule is the highest.
 ADDIN EN.CITE 
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 Under the influence of Confucianism, caring for family is a crucial responsibility and compulsory duty, therefore the impact of caregiving on daily schedule is higher than in Western countries, but the impact on self-esteem was lower.
Our results showed that overall caregiving burden did not increase significantly as the patient’s death approached. This result is the same as for Australian caregivers,
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 we found that the impact of EOL caregiving on Taiwanese FCs’ schedule and health increased significantly as the terminally ill cancer patient’s death came closer. As terminally ill cancer patients' physical condition deteriorates,
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 the caregiving impact on FCs’ schedule obviously rises and the caregivers’ physical health worsens and exhaustion appears. 
The multivariate GEE results indicated that FCs suffered greater caregiving burden when their relative suffered from greater symptom distress, if they were spousal caregivers, provided high intensity of assistance to the patient but fewer hours in caregiving, and reported financial insufficiency, and when they had lower social support, psychological resources, and confidence in caregiving. The literature on the extent of caregiving burden experienced by spousal FCs shows conflicting findings.
We found that caregiving burden was positively influenced by higher intensity of total assistance provided and the patient’s greater symptom distress, in line with the literature.6, 47 Our results also showed that FCs with higher confidence in caregiving had lower caregiving burden, as previously reported.4140

 However, our results differed from a previous report
 by showing that the less time caregivers spent each day in providing EOL care, the higher caregiving burden they experienced. In our study, the proportions of FCs with a full- or part-time job and spending less than 8 hours, 9-12 hours, and 13-24 hours/day in caregiving were 64.0%, 43.8%, and 24.2%, respectively. Thus, FCs with a full- or part-time job may bear both caregiving burden and their own job stresses. Similar to previous reports, our results showed that higher income
 ADDIN EN.CITE 
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 and stronger family and social support of FCs
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50 may enhance positive caring experiences and lower caregiving burden.
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 It is easier for caregivers with stronger SOC to develop coping capabilities, thus lowering their caring burden.
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This research had several limitations. First, we used convenience sampling to select research participants. Thus, the findings may not be generalizable to all Taiwanese FCs of terminally ill cancer patients. Second, we did not explore in-depth the impact/influence of Chinese cultural norms on caregiving burden. Finally, we did not cover other potential variables that influence caregiving burden such as depression, anxiety, and quality of life. 

In conclusion, our results demonstrated that Taiwanese FCs carry moderate caregiving burden, which did not change significantly as the patient’s death approached. The effects of caregiving burden while providing EOL care to terminally ill cancer patients may be tempered substantially by enhancing FCs’ caregiving confidence, social support, and psychological resources. Therefore, caregiving burden may be decreased by developing strategies to enhance FCs’ caregiving skills and to facilitate financial and social support. Healthcare providers can also strengthen FCs’ psychological strength, e.g., by helping them to find meaning in caregiving, to appropriately recognize caregiving demands, and to mobilize resources to efficiently cope with the demands of caregiving. By doing so, Chinese/Taiwanese FCs may fulfill their filial piety without suffering from extraordinary caregiving burden. 
Acknowledgments
This study supported by National Health Research Institute (NHRI-EX94-9806PC and NHRI-EX101-99006PI) and National Science Council (NSC99- 2628-B-182-031-MY2). 
No financial or other conflict of interest was involved in this study. None of the funding sources had any role in designing and conducting the study: collecting, managing, analyzing, and interpreting the data; or preparing, reviewing, or approving the manuscript.
References

1.
Department of Health: Statistics of causes of death, volume I. . http://wwwdohgovtw/EN2006/DM/DM2_p01aspx?class_  no=390&now_fod_list_no=9256&level_no=2&doc_no=51991 2010, Accessed 3 December 2011.

2.
Covinsky KE, Goldman L, Cook EF, Oye R, Desbiens N, Reding D, Fulkerson W, Connors AF, Jr., Lynn J, Phillips RS: The impact of serious illness on patients' families. SUPPORT Investigators. Study to Understand Prognoses and Preferences for Outcomes and Risks of Treatment. JAMA 1994;272(23):1839-1844.

3.
Doorenbos AZ, Given B, Given CW, Wyatt G, Gift A, Rahbar M, Jeon S: The influence of end-of-life cancer care on caregivers. Res Nurs Health 2007; 30(3):270-281.

4.
Rokach A, Matalon R, Safarov A, Bercovitch M: The dying, those who care for them, and how they cope with loneliness. Am J Hosp Palliat Care 2007;24(5):399-407.

5.
Hanratty B, Holland P, Jacoby A, Whitehead M: Review article: Financial stress and strain associated with terminal cancer a review of the evidence. Palliat Med 2007; 21(7):595-607.

6.
Jo S, Brazil K, Lohfeld L, Willson K: Caregiving at the end of life: Perspectives from spousal caregivers and care recipients. Palliat Support Care 2007;5:11-17.

7.
Boyle PJ, Feng Z, Raab GM: Does widowhood increase mortality risk?: testing for selection effects by comparing causes of spousal death. Epidemiology 2011; 22(1):1-5.

8.
Nijboer C, Tempelaar R, Sanderman R, Triemstra M, Spruijt RJ, Van Den Bos GAM: Cancer and caregiving: the impact on the caregiver’s health. Psychooncology 1998;7(1):3-13.

9.
Pearlin LI, Mullan JT, Semple SJ, Skaff MM: Caregiving and the Stress Process: An overview of concepts and their measures. Gerontologist 1990;30(5):583-594.

10.
Grov EK, Eklund ML: Reactions of primary caregivers of frail older people and people with cancer in the palliative phase living at home. J Adv Nurs 2008; 63(6):576-585.

11.
Park CH, Shin DW, Choi JY, Kang J, Baek YJ, Mo HN, Lee MS, Park SJ, Park SM, Park S:Determinants of the burden and positivity of family caregivers of terminally ill -cancer patients in Korea. Psychooncology 2012;21(3):282-290.
12.
Sharpe L, Butow P, Smith C, McConnell D, Clarke S: The relationship between available support, unmet needs and caregiver burden in patients with advanced cancer and their carers. Psychooncology 2005;14(2):102-114.

13.
Siminoff LA, Wilson-Genderson M, Baker S, Jr.: Depressive symptoms in lung cancer patients and their family caregivers and the influence of family environment. Psychooncology 2010;19(12):1285-1293.

14.
Burridge LH, Barnett AG, Clavarino AM: The impact of perceived stage of cancer on carers' anxiety and depression during the patients' final year of life. Psychooncology 2009;18(6):615-623.

15.
Given B, Wyatt G, Given C, Sherwood P, Gift A, DeVoss D, Rahbar M: Burden and depression among caregivers of patients with cancer at the end of life. Oncol Nurs Forum 2004;31(6):1105-1115.

16.
Andrews SC: Caregiver burden and symptom distress in people with cancer receiving hospice care. Oncol Nurs Forum 2001;28(9):1469-1474.

17.
Kim Y, Loscalzo MJ, Wellisch DK, Spillers RL: Gender differences in caregiving stress among caregivers of cancer survivors. Psychooncology 2006; 15(12):1086-1092.

18.
Makizako H, Abe T, Shimada H, Ohnuma T, Furuna T, Nakamura Y: Combined effect of factors associated with burdens on primary caregiver. Geriatr Gerontol Int 2009;9(2):183-189.

19.
Lazarurs RS, Folkman S: Stress, appraisal and coping. . New York: Springer Co 1984.

20.
Antonovsky A: Unraveling the mystery of health: How people manage stress and stay well. San Francisco, CA, US: Jossey-Bass 1987.

21.
Francis LE, Worthington J, Kypriotakis G, Rose JH: Relationship quality and burden among caregivers for late-stage cancer patients. Support Care Cancer 2010;18(11):1429-1436.

22.
Aranda SK, Hayman-White K: Home caregivers of the person with advanced cancer: an Australian perspective. Cancer Nurs 2001;24(4):300-307.

23.
Grov EK, Fossa SD, Tonnessen A, Dahl AA: The caregiver reaction assessment: psychometrics, and temporal stability in primary caregivers of Norwegian cancer patients in late palliative phase. Psychooncology 2006;15(6):517-527.

24.
Grunfeld E, Coyle D, Whelan T, Clinch J, Reyno L, Earle CC, Willan A, Viola R, Coristine M, Janz T et al: Family caregiver burden: results of a longitudinal study of breast cancer patients and their principal caregivers. CMAJ 2004;170(12):1795-1801.

25.
Daly BJ, Douglas S, Lipson A, Foley H: Needs of older caregivers of patients with advanced cancer. J Am Geriatr Soc 2009;57:s293-s295.

26.
Nijboer C, Triemstra M: Patterns of caregiver experiences among partners of cancer patients. Gerontologist 2000;40(6):738.
27.
Palos GR, Mendoza TR, Liao K-P, Anderson KO, Garcia-Gonzalez A, Hahn K, Nazario A, Ramondetta LM, Valero V, Lynch GR, Maria L. Jibaja-Weiss ML, Cleeland CS: Caregiver symptom burden: the risk of caring for an underserved patient with advanced cancer. Cancer 2011;117(5):1070-1079.

28.
Wagner CD, Tanmoy Das L, Bigatti SM, Storniolo AM: Characterizing burden, caregiving benefits, and psychological distress of husbands of breast cancer patients during treatment and beyond. Cancer Nurs 2011;34(4):E21-30.

29.
Papastavrou E, Charalambous A, Tsangari H: Exploring the other side of cancer care: the informal caregiver. Eur J Oncol Nurs 2009;13(2):128-136.

30.
Given CW, Given B, Stommel M, Collins C, King S, Franklin S: The caregiver reaction assessment (CRA) for caregivers to persons with chronic physical and mental impairments. Res Nurs Health 1992;15(4):271-283.

31.
Persson C, Wennman-Larsen A, Sundin K, Gustavsson P: Assessing informal caregivers' experiences: a qualitative and psychometric evaluation of the Caregiver Reaction Assessment Scale. Eur J Cancer Care (Engl) 2008;17(2):189-199.

32.
McCorkle R, Young K: Development of a symptom distress scale. Cancer Nurs 1978;1:373-378.

33.
Emanuel EJ, Fairclough DL, Slutsman J, Alpert H, Baldwin D, Emanuel LL: Assistance from family members, friends, paid care givers, and volunteers in the care of terminally ill patients. N Engl J Med 1999;341(13):956-963.

34.
Sherbourne CD, Stewart AL: The MOS Social Support Survey. Soci Sci Med 1991;32(6):705-714.

35.
Teno JM, Clarridge B, Casey V, Edgman-Levitan S, Fowler J: Validation of toolkit after-death bereaved family member interview. J Pain Symptom Manage 2001;22(3):752-758.

36.
Eriksson M, Lindstrom B: Validity of Antonovsky's Sense of Coherence Scale: a systematic review. J Epidemiol Community Health 2005;59(6):460-466.

37.
Christakis NA, Allison PD: Mortality after the hospitalization of a spouse. N Engl J Med 2006;354(7):719.

38.
Burton P, Gurrin L, Sly P: Extending the simple linear regression model to account for correlated responses: An introduction to generalized estimating equations and multi-level mixed modelling. Stat Med 1998;17(11):1261-1291.

39.
Waldrop DP: Caregiver grief in terminal illness and bereavement: a mixed-methods study. Health Soc Work 2007;32(3):197-206.

40.
Sanjo M, Morita T, Miyashita M, Shiozaki M, Sato K, Hirai K, Shima Y, Uchitomi Y: Caregiving Consequences Inventory: a measure for evaluating caregiving consequences from the bereaved family member's perspective. Psychooncology 2009;18(6):657-666.

41.
Cannuscio CC, Jones C, kawachi I, Colditz GA, Berkman L: Reverberations of family illness: A longitudinal assessment of informal caregiving and mental health status in the nurses health study. Am J Public Health 2002;92(8):1303-1311.

42.
Shieh S-C, Tung H-S, Liang S-Y: Social support as influencing primary family caregiver burden in Taiwanese patients with colorectal cancer. J Nurs Scholarsh 2012;44(3):223-231.
43.
Daly BJ, Douglas S, Lipson A, Foley H: Needs of older caregivers of patients with advanced cancer. J Am Geriatr Soc 2009;57 Suppl 2:S293-295.

44.
Ezer H, Ricard N, Bouchard L, Souhami L, Saad F, Aprikian A, Taguchi Y: Adaptation of wives to prostate cancer following diagnosis and 3 months after treatment: a test of family adaptation theory. Int J Nurs Stud 2006;43(7):827-838.



8

