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Abstract

Purpose: To examine rural and urban differences in cancer-related self-efficacy with UK cancer survivors following treatment. 
Methods: A cross-sectional postal survey with post-treatment cancer survivors in the East Midlands of England. The survey collected data on demographics and cancer-related self-efficacy using the Cancer Survivors Self-Efficacy Scale. Rural-urban residence was determined using Office for National Statistics classifications. Linear Regression models were developed using a Directed Acyclic Graph that determined confounding variables. When the model deviated from normal the outcome variable was transformed using the Box-Cox transformation.   
Findings: Of those surveyed, 227 responded, of whom 58% were female and 45% lived in a rural area. A linear regression model showed a significant increase in cancer-related self-efficacy in cancer survivors living in rural areas compared to urban residents (0.76, 95% CI: 0.25-1.27), although the residual plot deviated from a normal distribution. A model of the effect of rural living on a Box-Cox transformed outcome variable confirmed an increased cancer-related self-efficacy score in rural regions (9.06, 95% CI: 2.97-15.14). Rural living remained significant (7.98, 95% CI: 1.78-14.19) after adjustment for the respondents’ income. Similarly adjusting for deprivation led to a significant increase in cancer-related self-efficacy in rural regions (8.64, 95% CI: 2.48-14.79). 
Conclusion: This study has important implications when considering the impact of location of residence on cancer-related self-efficacy in cancer survivorship. The role of deprivation had some impact for sample respondents in both the urban and rural environment and merits further analysis. 
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Introduction
The objective of this study was to examine rural and urban differences in cancer-related self-efficacy with cancer survivors following treatment. Cancer-related self-efficacy is defined as belief that an individual can successfully execute behavior required to produce an expected outcome1 in relation to the consequences of cancer and its treatment.2 Foster and Fenlon’s conceptual framework for recovery of health and well-being in cancer survivorship3 has self-management and support for self-management as key components, of which cancer-related self-efficacy is a central tenet. In research with cancer survivors, higher self-efficacy is associated with increased self-care behaviors and decreased physical and emotional symptoms.4 Cancer-related self-efficacy is not a general trait that is applicable to all circumstances but is susceptible to change according to the task to be self-managed.2 Therefore, an individual cannot be described as having high or low cancer-related self-efficacy in all situations. Indeed, confidence to perform certain tasks will vary according to the context and nature of the task.2 For example, an individual might have high cancer-related self-efficacy when it comes to managing fatigue but less so when it comes to managing emotional distress. 
Cancer survivors in rural settings experience a number of challenges compared with their urban counterparts. In the United States, disparities in cancer diagnosis, treatment, and mortality have been associated with rural residence.5-7 The need to travel for treatment or access to specialized support services necessary to maintain or improve quality of life have also been identified,8 as well as poorer treatment outcomes.9,10 Specifically, mental health disparities have been highlighted with those in rural areas reporting poorer mental health compared to those in urban areas.11,12 Studies on quality of life report inconsistent or mixed findings13: poorer outcomes for those in rural areas13-15 or no differences between groups.11 Whilst these studies focused on outcomes relating to mental health and quality of life which are integral to influencing self-management and cancer recovery, they have not explicitly examined the relationship between cancer-related self-efficacy or confidence to perform specific self-management behaviors. 
In the UK, understanding cancer survivorship experiences of people in rural areas is important given almost a fifth (11.13 million) of the UK’s total population (66.04 million) live in rural areas.16 It should be noted that the cancer survivorship studies that have explicitly focused on geography have been conducted outside of the UK, predominantly in the USA, Canada, and Australia.9,11,14,17 These studies have focused on mental health,11 health status,14 and on specific cancer types within a rural setting such as breast18 or colorectal cancer.19 Our research has been designed to enhance understanding of urban/rural differences in cancer-related self-efficacy regardless of cancer type. 
Despite the increased attention on self-management from policy makers,20 academics,2,21 charities,22 and health and social care professionals,23 a recent scoping review identified a lack of research examining whether rural-urban residence has a significant bearing on an individual’s ability to self-manage following cancer treatment.24 This research addresses that evidence gap. 

Methods 
Ethical approval was granted by the UK Health Research Authority (HRA) (ID: 204679. 04/25/2017) and authorization to commence recruitment granted from the 2 study sites (05/08/2017 and 08/07/2017). 
Design 
A cross-sectional postal survey with post-treatment cancer survivors. 


Study Sites 
Participants were recruited from 2 acute National Health Service (NHS) Trusts in the East Midlands region of England, 1 which covers a large and sparsely populated area (Lincolnshire where 48% of people live in towns with fewer than 10,000 people, in villages, hamlets or isolated dwellings, compared to 17% in England25) and 1 with a high proportion of urban dwellers (Leicestershire where 78% of the total population reside in an area classed as an urban city and town).26 
Covariates: Demographic Data 
Data on age, gender, annual household income and deprivation (as proxies for socioeconomic status), and postcode were collected. 
Respondents were asked for their home postcode, and the online UK Office for National Statistics (ONS) postcode directory look-up tool (http://onsdigital.github.io/postcode-lookup/) was used to assign respondents to a census area. Rural-urban residence was defined based on the ONS RUC2011 Rural Urban Classifications,27 where each participant’s home address was assigned to 1 of 4 urban or 6 rural categories. For the analysis, this was dichotomized into 2 categories (rural and urban).  Index of Multiple Deprivation (IMD) was assigned to the address using the ONS IMD look-up tool located via: http://geoportal.statistics.gov.uk. The decile of IMD was assigned for use as a covariate in the models. 
Outcome Variable: Cancer-Related Self-Efficacy 
For cancer-related self-efficacy the 11-item Cancer Survivors Self-efficacy Scale28 was used (with permission). The scale comprised the Self-Efficacy for Managing Chronic Disease Six-Item Scale29 with an additional 5 items that directly refer to self-managing the effects of cancer and its treatment. The 11-item scale has been demonstrated to have very high reliability with a Cronbach’s alpha of 0.9228 and in this study, alpha was also excellent with a value of 0.94.
Participants rated their confidence to perform self-management behaviors (1=not at all confident to 10=totally confident). For example, they were asked: “How confident are you that you can access information about your cancer and any effects of the diagnosis and treatment?” or “How confident are you to contact your doctor about problems caused by your cancer/treatment?” A mean score was calculated for the 11-item scale as a whole and a higher score was indicative of higher cancer-related self-efficacy. 
Participants 
Participants were eligible for the study if they were: ≥18, had a confirmed cancer diagnosis, and had undergone cancer treatment in the last 5 years. They were excluded if they: had evidence of cancer recurrence/metastatic spread, started active oncology treatment within the last 12 months, or were treated for best supportive/palliative care. 
Access to the sample population was sought through cancer center staff at the collaborating NHS Trusts who acted as gatekeepers to the study population. 
Data Collection 
Eight hundred and thirty-four research packs containing an NHS Trust cover letter from the lead cancer nurse, a participant information sheet, the questionnaire, and a freepost return envelope were printed and delivered to the 2 cancer center managers distributing the questionnaires (417 to each site). All research materials were pilot tested with a patient and public involvement group prior to data collection. 
An information analyst at the cancer centers then identified potential participants for the research using their patient database. From all patients that met the eligibility criteria, a random list (generated by the information analyst) of 417 was selected and the research packs were posted to the 2 study sites in June and August 2017. The database did not contain any personal information. Therefore, the patient’s NHS number was cross-checked with the Patient Administration System to obtain name and address. Cancer center staff linked the address of the participant to a unique ID code on the questionnaire. 
Data Analysis 
Linear regression models were developed using a Directed Acyclic Graph that determined confounding variables. The model fit was tested by examining the residuals, with anticipation of the distribution being normal. When the model deviated from a normal distribution the outcome variable was transformed using the Box-Cox transformation. The Box-Cox transformation improved the distribution of the dependent variable. The distribution of residuals was examined visually. The Breusch-Pagan/ Cook-Weisberg test was used to detect heteroskedasticity. We used P < .05 as criterion for statistical significance. All analyses were conducted using Stata version 14.30
 
Results 
A total of 227 participants completed and returned a questionnaire, giving a response rate of 27%. 
Rural-Urban Classifications 
From the total sample who provided postcode data (missing n=4), 53% (n=120) of respondents resided in an urban area, of which the overwhelming majority (n=116) were in an area that could be classed as an urban city and town. Forty-five percent (n=103) of participants lived in a rural area, of whom 19% (n=43) resided in an area categorized as rural town and fringe and 18% (n=40) in an area categorized as rural village. 


Demographic Profile 
The mean age of respondents was 66.9±11.2 years (range 26-90), 53% (n=119) of whom were female and 47% (n=104) male. Thirty-five percent (n=71) had an annual household income of £25,000-49,999 and 38% (n=84) lived in the 5 most deprived quintiles. The most common primary cancer type was breast (n=73) followed by urological (n=52) and upper and lower gastrointestinal (n=29). 
Cancer-Related Self-Efficacy 
The mean score on the Cancer Survivors Self-Efficacy Scale was 7.44±1.91 (range 1.73-10.0). Self-efficacy to manage specific tasks was lowest in relation to confidence about keeping fatigue from interfering with things respondents wanted to do (6.82±2.54) and highest in relation to confidence in accessing information about their cancer and the effects of diagnosis and treatment (8.03±2.19). Respondents also scored high on confidence to contact their doctor about problems caused by cancer and its treatment (7.93±2.48).
Rural Living 
A linear regression model showed there was a significantly greater increase in cancer-related self-efficacy in those cancer survivors living in rural regions compared to urban dwellers (0.76, 95% CI: 0.25-1.27) (Table 1, Model 1). The residual plot showed it deviated from a normal distribution. 
INSERT TABLE 1 
A model of the effect of rural living on a Box-Cox transformed outcome variable confirmed a greater cancer-related self-efficacy score in rural regions (9.06, 95% CI: 2.97-15.14). 
The Directed Acyclic Graph (DAG) (supplementary Appendix 1) showed that the rural effect on cancer-related self-efficacy is confounded by socioeconomic status. Rural living remained significant (7.98, 95% CI: 1.78-14.19) after adjustment for the respondents’ income (Table 1, Model 2). Similarly adjusting for deprivation (Table 1, Model 3) led to a significant increase in cancer-related self-efficacy in rural regions (8.64, 95% CI: 2.48-14.79). 
Table 1 shows the results of the model fit. As the DAG demonstrates that the rural effect on cancer-related self-efficacy must be adjusted for socioeconomic status, the best fitting model as shown by the Bayesian and Akaike Information Criteria was the adjustment by deprivation alone. There was an absence of heteroskedasticity of the residual plots using the Breusch-Pagan/Cook-Weisberg test.

Conclusion 
This research examined the difference in cancer-related self-efficacy in a sample of post-treatment cancer survivors from urban and rural communities in England. The theoretical model indicated that high cancer-related self-efficacy is the display of positive cancer-related self-care behaviors and a reduction in physical and emotional symptoms. Strict inclusion criteria and a structured approach to assessing residence location were used in the study. 
The study had a number of limitations. First, we did not have access to reliable data on cancer treatment received from both recruitment sites. Whilst the response rate of 27% is to be expected in a method such as postal questionnaires, it should be noted that a greater data set may have allowed firmer conclusions about cancer-related self-efficacy and location of residence. However, for ethical reasons we were not able to follow up with non-responders, and given the sensitivity of the subject area for many, participating in survey research would have been an unlikely priority. 
While this study showed some statistically significant results, our model was a poor fit for the data. The role of deprivation had some impact for sample respondents in both the urban and rural environment and merits further analysis. It has been noted that while rural living has benefits, accessing services remains a considerable challenge. The move to greater specialized regional cancer centers is likely to increase the challenges of service access. Consequently, health care services and cancer specialists may need to be sensitive to the health care requirements of rural populations when agreeing on plans of future care and support. They also need to be creative in signposting to new forms of intervention which may be easily accessible in rural areas, such as the many digital interventions that are now being developed. 

Supporting Information
Appendix 1: Directed Acylcic Graph (DAG) of Self-Efficacy and Rural Living in Cancer Survivors 
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Table 1. Regression Models of the Effects of the Outcome and Covariates on Cancer-Related Self-Efficacy
	
	
	
	
	
	
	

	
	
	
	Original variable
	Box-Cox transformed

	Model
	Variable
	
	Coefficient
	95% CI 3
	Coefficient
	95% CI 3

	
	
	
	
	
	
	

	
	
	
	
	
	
	

	1
	Constant
	
	7.09
	6.74-7.45
	41.71
	37.49-45.93

	
	Rural 1
	
	0.76
	0.25-1.27
	9.06
	2.97-15.14

	
	
	
	
	
	
	

	
	AIC
	
	830.69
	
	1842.46
	

	
	BIC
	
	837.33
	
	1849.10
	

	
	
	
	
	
	
	

	2
	Constant
	
	7.42
	6.89-7.95
	45.54
	39.26-51.84

	
	Rural 1
	
	0.69
	0.17-0.12
	7.98
	1.78-14.19

	
	Income
	0-14999
	-0.57
	-1.26-0.12
	-5.43
	-13.63-2.76

	
	
	15000-24999
	-0.51
	-1.20-0.17
	-7.51
	-15.75-0.73

	
	
	25000-49999
	0
	Reference
	0
	Reference

	
	
	50000-74999
	0.13
	-0.97-1.24
	0.86
	-12.34-14.07

	
	
	75000+
	0.41
	-1.29-2.10
	4.03
	-16.22-24.27

	
	
	missing
	-0.45
	-1.36-0.47
	-2.93
	-13.95-8.00

	
	AIC
	
	835.63
	
	1847.70
	

	
	BIC
	
	858.86
	
	1870.93
	

	
	
	
	
	
	
	

	3
	Constant
	
	6.66
	5.97-7.36
	38.48
	30.17-46.80

	
	Rural 1
	
	0.71
	0.19-1.22
	8.64
	2.48-14.79

	
	Deprivation 2
	
	0.07
	-0.03-0.18
	0.55
	-0.68-1.78

	
	AIC
	
	830.43
	
	1843.57
	

	
	BIC
	
	840.39
	
	1853.53
	

	
	
	
	
	
	
	

	4
	Constant
	
	7.06
	6.22-7.89
	42.62
	32.64-52.60

	
	Rural 1
	
	0.65
	0.12-1.17
	7.61
	1.32-13.90

	
	Income
	0-14999
	-0.50
	-1.20-0.19
	-4.89
	-13.22-3.44

	
	
	15000-24999
	-0.53
	-1.21-0.16
	-7.61
	-15.86-0.64

	
	
	25000-49999
	0
	Reference
	0
	Reference

	
	
	50000-74999
	0.07
	-1.04-1.18
	0.36
	-12.93-13.64

	
	
	75000+
	0.40
	-1.29-2.10
	3.97
	-16.30-24.24

	
	
	missing
	-0.39
	-1.31-0.53
	-2.50
	-13.50-8.49

	
	Deprivation 2
	
	0.06
	-0.05-0.17
	0.48
	-0.79-1.76

	
	AIC
	
	836.22
	
	1849.08
	

	
	BIC
	
	862.76
	
	1875.63
	

	
	
	
	
	
	
	


1 Compared to urban postcode
2 Each decile increasing
3 95% confidence interval


