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A B S T R A C T   

First-degree relatives (FDRs) of people with rheumatoid arthritis (RA) are increasingly recruited to prediction 
and prevention studies. Access to FDRs is usually via their proband with RA. Quantitative data on predictors of 
family risk communication are lacking. RA patients completed a questionnaire assessing likelihood of commu-
nicating RA risk information to their FDRs, demographic variables, disease impact, illness perceptions, autonomy 
preferences, interest in FDRs taking a predictive test for RA, dispositional openness, family functioning, and 
attitudes towards predictive testing. Ordinal regression examined associations between patients’ characteristics 
and their median likelihood of communicating RA risk to FDRs. Questionnaires were completed by 482 patients. 
The majority (75.1%) were likely/extremely likely to communicate RA risk information to FDRs, especially their 
children. Decision-making preferences, interest in FDRs taking a predictive test, and beliefs that risk knowledge 
would increase people’s empowerment over their health increased patients’ odds of being likely to communicate 
RA risk information to FDRs. Beliefs that risk information would cause stress to their relatives decreased odds 
that patients would be likely to communicate RA risk. These findings will inform the development of resources to 
support family communication about RA risk.   

1. Introduction 

Rheumatoid arthritis (RA) is a chronic condition affecting ≈ 1% of 
the population.[1] Early treatment improves outcomes.[1,2] There is 

increasing research focus on those at risk of developing RA, to facilitate 
the development of preventive interventions.[3–5]. 

First-degree relatives (FDRs) of RA patients have an increased risk of 
developing RA by approximately 3–5 fold.[6] Environmental risk factors 
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may further increase risk of RA for FDRs.[7–9] Several prospective 
observational studies are recruiting FDRs to develop predictive algo-
rithms for RA.[10–12]. 

Integral to the success of predictive and preventive strategies for 
FDRs is the family member with RA, as access to FDRs is usually ob-
tained via that proband. If patients are unwilling or unable to pass on 
information to their FDRs about their risk of developing RA, or about 
opportunities for predictive testing or preventive strategies, then access 
to this group may be restricted. It is therefore important to understand 
the process and determinants of family communication about RA risk to 
develop effective strategies to support effective communication and 
access to FDRs. 

Previous studies examining risk communication in families across 
other disease areas including cancer and cardiovascular disease (CVD) 
[13–16] identified factors influencing patients’ likelihood of commu-
nicating disease risk to relatives. These included closeness with their 
relatives, perceived responsibility to provide this information, and 
perceived receptiveness of relatives to this information. Females were 
more likely than males to communicate and receive risk information. 
[13] Patients who were unlikely to communicate risk information 
highlighted a desire to protect their relatives from anxiety-provoking 
information.[13,14] Whilst these findings provide insight into the pro-
cess of family communication about risk, the diseases that have been 
studied to date are often perceived as more severe than RA.[17] There is 
also an increased public awareness of these diseases compared to RA. 
[18,19] It is therefore important to understand the process and de-
terminants of family risk communication for those at risk of RA. 

One qualitative study investigated RA patients’ perspectives on 
communicating RA risk information to their FDRs.[20] Patients 
expressed willingness to communicate with FDRs about their risk of RA. 
However, they described a process of selecting which relatives to 
communicate with. This was based on perceived receptivity of their 
FDRs, FDRs’ likelihood to act on this information, and patients’ feelings 
of guilt and responsibility around passing on a hereditary predisposition 
to their FDRs. Reasons patients provided for not wanting to communi-
cate risk information included a lack of closeness with their FDRs and 
wanting to protect their FDRs from unnecessary anxiety. No quantitative 
studies to date have examined determinants of family communication 
about RA risk, therefore the aim of this study is to assess predictors of RA 
patients’ reported likelihood of communicating RA risk information to 
their FDRs. 

2. Method 

2.1. Design 

A cross-sectional survey was provided to patients diagnosed with RA 
which assessed their likelihood of communicating RA risk to each of 
their FDRs (primary outcome), and potential demographic and psy-
chosocial predictors of their likelihood to communicate risk 
information. 

2.2. Procedure 

Patients with a confirmed diagnosis of RA were identified via rheu-
matology outpatient clinics in the West Midlands, England and were 
recruited between March 2017 and January 2020. Patients were eligible 
if they (i) had received a diagnosis of RA (satisfying the 2010 American 
College of Rheumatology/ European League Against Rheumatism clas-
sification criteria [21]) at least six months before they were approached 
to take part in the study; (ii) were aged 18 years or over; (iii) had one or 
more FDRs (biological offspring or full siblings); and (iv) could complete 
the printed survey in English. All patients provided written informed 
consent. 

Patients were introduced to the study by a member of their health-
care team during a scheduled rheumatology outpatient clinic visit and 

were provided with a survey, and a freepost envelope to return the 
completed anonymous survey to the research team. Patients were 
advised they could take the survey pack home and decide whether to 
participate in their own time. 

The study was approved by the Research Ethics Committee (Berk-
shire B): 16/SC/0369. 

2.3. Measures 

2.3.1. Primary outcome measure 
Patients were asked to identify their relationship to each FDR 

(daughter, son, sister or brother), and their likelihood of communicating 
RA risk information to each of those FDRs (“How likely would you be to 
pass on information to this relative about their risk of developing 
rheumatoid arthritis?” assessed on a 5-point Likert scale from 
0 (extremely unlikely) to 4 (extremely likely), with higher scores indi-
cating increased likelihood). 

2.3.2. Measures of potential predictors of patients’ likelihood to 
communicate RA risk information to their FDRs 

Selection of measures was informed by a literature review of research 
on family communication of disease risk, which identified: demographic 
factors [22,23]; disease impact [24,25]; illness perceptions [26,27]; 
health literacy and numeracy [28,29]; preferences for autonomy in 
health-related information seeking and decision-making [14,30]; coping 
styles [26,31]; dispositional optimism [32]; dispositional openness [33]; 
family functioning [27,34]; interest in relatives taking a predictive test 
[31,35] and; attitudes towards predictive testing [13,36] as potential 
predictor variables. Brief versions of relevant measures were included 
where available in response to patient partner assessment of cognitive 
burden for participants. Patients reported their gender, age, ethnicity, 
postcode (used to calculate the Index of Multiple Deprivation score, 
where a score of 1 indicates the most deprived areas and a score of 10 
indicates the least deprived areas), employment status, highest level of 
education, smoking status, years with RA and current treatment for RA. 

The following measures were also completed:  

(1) Rheumatoid Arthritis Impact of Disease (RAID) scale; assessing 
RA impact over the last week across seven domains: pain, ability, 
fatigue, sleep, physical wellbeing, emotional wellbeing and 
coping). Each domain was measured on an 11-point scale from 
0 (no impact) to 10 (extreme impact). Higher scores indicate 
worse disease status.[37]  

(2) The Brief Illness Perceptions Questionnaire (Brief IPQ); 
measuring patients’ RA related illness perceptions in eight do-
mains: consequences, timeline, personal control, treatment con-
trol, identity, concern, understanding and emotion. Items were 
scored on an 11-point scale, with higher scores indicating a more 
threatening view of RA.[38,39]  

(3) The single item literacy screener (SILS); assessing patients’ health 
literacy. Responses were scored on a 5-point Likert scale from 
0 (never) to 4 (always). Scores above 2 indicate some difficulty 
reading health-related material.[40]  

(4) The three-item subjective numeracy scale (SNS-3); measuring 
patients’ self-reported ability to understand numerical informa-
tion. Each item was scored on a 6-point Likert scale, with higher 
scores indicating stronger perceived mathematical ability. [41].  

(5) The Autonomy Preference Index (API); measuring health-related 
decision-making (six items) and information-seeking preferences 
(eight items).[42] Each item was measured on a 5-point Likert 
scale from 0 (strongly disagree) to 4 (strongly agree). For each 
subscale, scores were converted into a scale from 0 to 100, with 
higher scores indicate greater autonomy preferences. [42]  

(6) The Brief Approach/Avoidance Coping Questionnaire; measuring 
approach/avoidant coping style in stressful situations in three 
domains: cognitive, socioemotional and action-related. [43] 
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Items were measured using a 5-point Likert scale from 0 (strongly 
disagree) to 4 (strongly agree). Total scores range from 0 to 48, 
with higher scores indicating higher approach or lower avoidance 
coping styles. [43]  

(7) Dispositional optimism, assessed using the three items from the 
Life Orientation Test-Revised (LOT-R). These items were 
measured using a 5-point Likert scale from 0 (strongly disagree) 
to 4 (strongly agree). Higher scores indicate increased optimism. 
[44]  

(8) Dispositional openness measured patients’ general disclosure of 
information using a 5-point Likert scale from 0 (strongly 
disagree) to 4 (strongly agree). Higher scores indicate increased 
openness. [45]  

(9) The General Functioning Subscale of the McMaster Family 
Assessment Device; measuring family functioning across six do-
mains: general problem solving, communication, roles, affective 
responses, affective involvement and behavioural control. [46] 
These items were measured on a 4-point Likert scale ranging from 
0 (strongly disagree) to 3 (strongly agree). Scores above 2 indi-
cate good family functioning.  

(10) Rating scale of patients’ interest in their children and/or siblings 
taking a predictive test within 6 months was assessed on a 4-point 
Likert scale from 0 (no definitely not) to 3 (yes definitely). Higher 
scores indicate increased interest. 

(11) Twenty-three attitudinal statements measuring perceived ad-
vantages (12 items) and disadvantages (11 items) of “someone 
finding out how likely they are to develop rheumatoid arthritis in 
the future”. Sixteen of these items (seven advantages and nine 
disadvantages) were adapted from Cameron et al. [47], with an 
additional seven items (five advantages and two disadvantages) 
based on themes identified in previous qualitative investigations. 
[18,48–50] These items are assessed on a 5-point Likert scale 
from 0 (strongly disagree) to 4 (strongly agree).  

(12) Thirty-two statements measuring possible reasons why a patient 
may be likely / unlikely to pass on RA risk information to their 
relatives. These statements were informed by previous qualitative 
findings.[17] Items were assessed on a 5-point Likert scale from 
0 (definitely does not apply) to 4 (definitely applies). 

2.4. Analysis 

Statistical analyses were performed using IBM SPSS Statistics version 
27.0. 

Descriptive statistics were used to summarise demographic and 
psychosocial characteristics, variance in patients’ likelihood of 
communicating risk information to each of their FDRs, and reasons 
patients were likely/ unlikely to communicate RA risk information to 
their relatives. Principal components analysis (PCA) with direct oblimin 
rotation was conducted to reduce the 23 attitudinal items into a smaller 
number of underlying factors. Original scores for each item were 
multiplied by factor loadings to obtain a weighted score. From this, a 
mean score was calculated. 

Within-person variance on the risk communication likelihood mea-
sure was examined using the Friedman test to detect differences in 
scores across FDR responses. 

Kruskal-Wallis H and Mann-Whitney U tests were performed to 
assess the effects of categorical variables on patients’ reported likelihood 
of communicating RA risk to their FDRs. Spearman’s rank correlations 
were used to investigate associations between ordinal predictor vari-
ables and likelihood of communicating RA risk. Wilcoxon signed-rank 
tests were conducted on patients who reported having both children 
and siblings, as well as patients who reported having both male and 
female relatives, to examine differences in patients’ likelihood of 
communicating RA risk information to their children compared to their 
siblings, and to male relatives compared to female relatives. All pre-
dictor variables with a significance level < 0.1 informed an ordinal 

logistic regression model using backward elimination, with likelihood of 
communicating RA risk recoded as ‘extremely likely to communicate RA 
risk information’, ‘likely to communicate RA risk information’, or ‘un-
likely to communicate RA risk information’(scored from 0 to 2, 
respectively). The dependent variable was recoded in this manner due to 
the small number of responses occurring in the ‘extremely unlikely’ (n =
26), ‘unlikely’ (n = 40) and ‘neither likely nor unlikely’ (n = 54) groups. 
These three groups were treated as ‘unlikely to communicate RA risk 
information’. Multicollinearity among the predictor variables used in 
the ordinal regression was assessed using variance inflation factors 
(VIFs) and a correlation matrix. 

For patients’ reported likelihood of communicating RA risk infor-
mation to their FDRs, the median score across all FDRs was calculated 
for each patient and used as the primary outcome in Kruskal-Wallis H, 
Mann-Whitney U, Spearman’s rank and ordinal regression analyses. For 
Wilcoxon signed-rank tests, the median scores across each FDR group 
(male, female, child, sibling) were calculated for each patient and 
compared. 

2.5. Sample size calculation 

A sample size of 480 patients would provide 95% confidence that an 
estimate of the proportion of positive and negative responses for the 
primary outcome variable was within 0.046 of the true value. 

2.6. Patient and public involvement 

Three patient research partners (PRPs) contributed to survey devel-
opment, commenting on drafts of the protocol, study documents and 
surveys (via email), and attending a focus group to discuss survey design 
and content. A detailed description of the involvement of these patient 
research partners and their impact on the study has been reported in a 
previous paper.[51]. 

3. Results 

Surveys were provided to 1720 patients. 482 of these patients 
returned a survey. The median age for this sample was 65 years, 72% of 
participants were female and 50% were retired. Patients reported having 
had a diagnosis of RA for a median of 10 years, and most reported taking 
conventional synthetic DMARDs and/or glucocorticoids to manage their 
condition (89%) (Table 1). 

3.1. Patients’ likelihood of communicating RA risk information to their 
FDRs 

Most patients reported being “likely” or “extremely likely” to 
communicate RA risk information to their FDRs (38.2% and 36.9%, 
respectively) (Table 2). 81.2% of patients reported being “likely” or 
“extremely likely” to communicate RA risk information to their children, 
69.3% to their siblings, 75.8% to male relatives, and 77.2% to female 
relatives. 

When examining within-person variance of patients’ likelihood to 
communicate RA risk information, the range between patients’ highest 
and lowest scores across their FDRs was low for most patients. Where 
patients’ likelihood to communicate RA risk is scored from 0 (extremely 
unlikely) to 4 (extremely likely), the range between patients’ scores was 
0 for 72% of patients, 1 for 11.3%, 2 for 6.8%, 3 for 5.3% and 4 for 4.7%. 
The Friedman test for within-person variance was significant (p <
0.001), indicating that there are significant differences in the distribu-
tion of scores across patients’ responses for each FDR. 

The 190 patients who reported their likelihood of communicating RA 
risk to both children and siblings were more likely to communicate 
about risk to their children compared to their siblings (p < 0.001) 
(Table 3). Of the 221 patients who reported their likelihood of 
communicating RA risk information to both male and female relatives, 
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Table 1 
Descriptive statistics and univariate analyses for patients’ characteristics and associations with their median likelihood of communicating RA risk to FDRs (n = 482).  

Patient characteristics Descriptive statistics   

Frequency for patients’ 
characteristics 

Medians (IQRs) for patients’ 
characteristics 

Medians (IQRs) for patients’ likelihood 
of communicating risk 

Test 
statistics 

P value 

Age (years) (N = 17 missing);median (IQR)   65 (55–72)   -0.194 < 
0.001rs 

Gender (N = 11 missing); frequency (%)       0.872U 

Male  131 (27.8)  3 (3–4)    
Female  340 (72.2)  3 (3–4)    
Deprivation index (N = 85 missing);median 

(IQR)   
4(2–7)   -0.084 0.098rs 

Employment (N = 6 missing); frequency (%)       0.001H 

Employed  146 (30.7)  3 (3–4)    
Unemployed  86 (18.1)  3 (3–4)    
Retired  240 (50.4)  3 (2–4)    
Other  4 (0.8)  4 (4–4)    
Ethnic group (N = 3 missing); frequency (%)       0.260H 

White  406 (84.8)  3 (3–4)    
Mixed  9 (1.9)  3 (3–4)    
Asian  37 (7.7)  3 (3–4)    
Black  26 (5.4)  3 (3–4)    
Other  1 (0.2)  4 (4–4)    
Smoking (N = 9 missing); frequency (%)       0.200H 

Current  53 (11.2)  3 (3–4)    
Ever  158 (33.4)  3 (3–4)    
Never  262 (55.4)  3 (2–4)    
Education (N = 35 missing); frequency (%)       0.356U 

A level or lower  300 (67.1)  3 (3–4)    
Higher than A level  147 (32.9)  3 (3–4)    
Current treatment; frequency (%)        
No treatment  11 (2.3)  3 (3–3)   0.524U 

Conventional synthetic DMARDs and 
glucocorticoids  

428 (89.4)  3 (3–4)   0.568U 

Biologic DMARDs  156 (32.6)  3 (3–4)   0.690U 

RA duration (years) (N = 97 missing); 
median (IQR)   

10 (4–20)   -0.175 0.001rs 

RAID score (N = 15 missing); median (IQR)        
Pain (N = 2 missing)   5(3–7)   0.030 0.515rs 

Ability (N = 4 missing)   5 (2–7)   -0.013 0.774rs 

Fatigue (N = 7 missing)   6 (3–8)   0.050 0.279rs 

Sleep (N = 3 missing)   5 (2–7)   0.026 0.576rs 

Physical wellbeing (N = 4 missing)   5 (3–7)   -0.002 0.965rs 

Emotional wellbeing (N = 4 missing)   4 (2–7)   -0.001 0.975rs 

Coping (N = 4 missing)   4 (2–6)   -0.019 0.681rs 

Brief illness perception questionnaire; 
median (IQR)        

Consequences (N = 5 missing)   6 (4–8)   0.017 0.716rs 

Timeline (N = 15 missing)   10 (9–10)   -0.016 0.732rs 

Personal control (N = 7 missing)   5 (4–7)   -0.044 0.344rs 

Treatment control (N = 4 missing)   8 (6–9)   -0.013 0.787rs 

Identity (N = 3 missing)   6 (5–8)   0.030 0.510rs 

Concern (N = 7 missing)   7 (5–9)   0.071 0.127rs 

Understanding (N = 3 missing)   8 (6–9)   0.044 0.340rs 

Emotional (N = 7 missing)   6 (3–8)   0.043 0.354rs 

Health literacy (N = 7 missing); median 
(IQR)   

0 (0–1)   -0.045 0.334rs 

Health numeracy (N = 8 missing); median 
(IQR)   

14 (11–17)   0.003 0.947rs 

Information Seeking (N = 8 missing); 
median (IQR)   

84 (75–97)   0.261 < 
0.001rs 

Decision making (N = 7 missing); median 
(IQR)   

54 (42–67)   0.092 0.048rs 

Brief Avoidance Coping Questionnaire (N 
= 17 missing); median (IQR)   

28 (25–31)   0.085 0.069rs 

Optimism (N = 5 missing); median (IQR)   8 (6–9)   0.030 0.512rs 

Openness (N = 1 missing); median (IQR)   2 (1–3)   0.133 0.004rs 

Interest in predictive testing        
Children (N = 65 missing); median (IQR)   3 (2–3)   0.440 < 

0.001rs 

Siblings (N = 87 missing); median (IQR)   2 (2–3)   0.440 < 
0.001rs 

Family functioning (N = 40 missing); 
median (IQR)   

2 (2–3)   0.226 < 
0.001rs 

Attitudes towards testing – median (IQR)        
Increased empowerment over person’s health 

(N = 9 missing);   
2.21 (1.98–2.45)   0.355 < 

0.001rs 

(continued on next page) 
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their likelihood of communicating risk information was not significantly 
influenced by their FDRs’ gender (p = 0.317) (Table 3). 

Principle components analysis of the 23 items describing advantages 
and disadvantages of predictive testing was conducted. Factor loadings 
with an absolute value of < 0.3 were disregarded.[50] The 
Kaiser-Meyer-Olkin measure of sampling adequacy was 0.87. Bartlett’s 
test of sphericity was significant (p < 0.001). A five-factor solution 
(Table 4) explained 63.16% of the variance. After interpretation of the 
factor loadings, the factors were labelled as: (i) Increased empowerment 
over person’s health; (ii) Psychological harm as a result of knowing risk; 
(iii) Responsibility to obtain risk information; (iv) Social consequences 
as a result of predictive testing and (v) Stress and avoidance around 
taking a predictive test. From the univariate analyses, thirteen predictor 
variables were independently associated with patients’ likelihood of 
communicating RA risk information to their FDRs (Table 1). 

Following the backward elimination variable selection method, 
seven variables were included in the final multivariate regression. A 
flow chart detailing this process can be found in supplemental material 
1. The final model is outlined in Table 5. 

VIFs for these predictor variables were satisfactory, ranging from 
1.08 to 1.32. Correlation coefficients among pairs of predictor variables 

were not large, ranging from − 0.31–0.52. Tables showing the VIFs and 
correlation coefficients for each of these variables can be found in sup-
plemental material 2. 

Patients were less likely to communicate RA risk information to their 
FDRs if they had stronger beliefs that tests to predict the risk of RA 
would cause stress to their relatives. Patients were more likely to 
communicate risk information to their FDRs if they had higher prefer-
ences for autonomy in health-related decision-making and stronger be-
liefs that risk knowledge would increase people’s empowerment over 
their health. Patients who were ‘not interested’ in their children taking a 
predictive test for RA reported being less likely to communicate RA risk 
information compared to those who were ‘definitely interested’ in their 
children taking a predictive test. Those who were ‘probably interested’ 
in having their children take a predictive test were no more likely to 
communicate risk compared to those who were ‘definitely interested’. 
Finally, patients who were ‘not interested’ or ‘probably interested’ in 
their siblings taking a predictive test for RA reported being less likely to 
communicate RA risk information compared to those who were ‘defi-
nitely interested’ in their siblings taking a predictive test. 

Reasons patients were likely / unlikely to communicate RA risk in-
formation to their relatives are summarised in Table 6. The three most 

Table 1 (continued ) 

Patient characteristics Descriptive statistics   

Frequency for patients’ 
characteristics 

Medians (IQRs) for patients’ 
characteristics 

Medians (IQRs) for patients’ likelihood 
of communicating risk 

Test 
statistics 

P value 

Psychological harm as a result of knowing risk 
(N = 8 missing)   

1.62 (1.37–1.99)   -0.155 < 
0.001rs 

Responsibility to obtain risk information (N =
5 missing)   

-1.96 (− 2.24 to 1.55)   -0.304 < 
0.001rs 

Social consequences as a result of predictive 
testing (N = 4 missing)   

1.72 (0.87–2.17)   -0.032 0.483rs 

Stress and avoidance around taking a 
predictive test (N = 7 missing)   

1.25 (1.04–1.67)   -0.332 < 
0.001rs 

rs= Spearman’s rank correlations, H= Kruskal-Wallis H test, U= Mann-Whitney U test. Correlation coefficients are reported for Spearman’s rank correlations, medians 
and IQRs are reported for Kruskal-Wallis H and Mann-Whitney U tests. A positive Spearman’s Rank correlation indicates that those with higher values for a patient 
characteristic were more likely to communicate about RA risk to their relatives. Significant variables (p < 0.05) are highlighted in bold. 

Table 2 
Response frequencies for patients’ likelihood of communicating RA risk information to their relatives.   

Response frequencies (%) for patients’ likelihood of communicating RA risk  

Extremely unlikely Unlikely Neither likely nor unlikely Likely Extremely likely 

All relatives (n ¼ 1684)  124 (7.4)  158 (9.4)  137 (8.1)  644 (38.2)  621 (36.9) 
Relationship of relative to the patient*           
Children (n = 792)  34 (4.3)  63 (8)  52 (6.5)  327 (41.3)  316 (39.9) 
Siblings (n = 511)  63 (12.3)  56 (11)  38 (7.4)  167 (32.7)  187 (36.6) 
Gender of relative*           
Male (n = 623)  44 (7)  64 (10.3)  43 (6.9)  231 (37.1)  241 (38.7) 
Female (n = 680)  53 (7.8)  55 (8.1)  47 (6.9)  263 (38.7)  262 (38.5) 

*Response frequencies for specific relatives (children vs siblings; male vs female) includes only those cases where patients indicated the characteristics of the relative 
(child, sibling, male, female) in relation to whom they were reporting their likelihood of communicating RA. 

Table 3 
Wilcoxon tests for reported relatives’ characteristics and their association with patients’ likelihood of communicating risk.  

Reported relatives’ characteristics Response frequencies (%) for patients’ likelihood of communicating RA risk* Medians (IQRs) P Value  

Extremely unlikely (0) Unlikely (1) Neutral (2) Likely (3) Extremely likely (4)   

Relationship to the patient              
Children  11 (5.8)  15 (7.9)  13 (6.9)  66 (34.7)  85 (44.7) 3.00 * * (3.00–4.00)  < 0.001 
Siblings  25 (13.1)  24 (12.7)  18 (9.5)  58 (30.5)  65 (34.2) 3.00 (1.38–4.00)   
Gender              
Male  17 (7.7)  24 (10.9)  22 (10)  68 (30.8)  90 (40.7) 3.00 (2.00–4.00)  0.317 
Female  15 (6.8)  19 (8.6)  21 (9.5)  76 (34.4)  90 (40.7) 3.00 (2.75–4.00)   

*Response frequencies relate to patients who reported having both male and female relatives, or both child and sibling relatives. 
* * A median score of 3 indicates that a patient is likely to communicate RA risk information to their FDR. 
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cited reasons that patients were unlikely to communicate RA risk in-
formation to their relatives include the fact that their relatives feel 
healthy at the present time (45.0%), that they do not want to worry their 
relatives (36.1%) and that their relatives have other problems to deal 
with (34.3%). 

4. Discussion 

This study is the first quantitative assessment of the likelihood of RA 
patients communicating RA risk information to their FDRs. 

Patients reported willingness to communicate RA risk information. 
This is consistent with previous qualitative work. [20] Our findings also 
align with those of previous studies, with patients being more likely to 
communicate risk information to their children compared with their 
siblings.[23,24,26]. 

The finding that patients’ likelihood of communicating RA risk was 
not significantly influenced by their FDRs’ gender contradicts previous 
research examining risk communication for other chronic diseases.[13, 
23] The majority of the previous studies, however, assessed family 
communication about risk for breast and ovarian cancer. 

Various patient characteristics were associated with their likelihood 
of communicating RA risk information to their FDRs. These included 
greater preferences for autonomy in health-related decision-making, 
stronger beliefs that risk knowledge would increase a person’s empow-
erment over their health, and higher interest in their FDRs taking a 
predictive test for RA. 

The influence of patients’ preferences for autonomy in health-related 
decision-making and beliefs that risk knowledge would increase a per-
son’s empowerment over their health aligns with previous studies 
examining other diseases, such as breast and ovarian cancer.[14,30] 
Those studies found that patients were motivated to communicate 

Table 4 
Factor labels and loadings from a factor analysis measuring patients’ attitudes 
towards predictive testing.  

Factors Items Factor 
loadings 

1. Increased empowerment 
over person’s health 

“Finding out they were at high risk of 
developing RA would help a person 
feel prepared if they developed 
symptoms of RA”  

0.848  

“Finding out their risk of developing 
RA would help a person to make 
important decisions about how to live 
their lives”  

0.835  

“Finding out they were at high risk of 
developing RA would help a person get 
treated quickly if they developed 
symptoms of RA”  

0.782  

“A person found to be at high risk of 
developing RA would be able to lower 
their risk by making changes to their 
lifestyle”  

0.778  

“Finding out their risk of developing 
RA would give a person control over 
their health”  

0.745  

“A person found to be at high risk of 
developing RA would be able to lower 
their risk by taking medications”  

0.620  

“Knowing that their risk of developing 
RA was low would bring a person 
peace of mind”  

0.550 

2. Psychological harm as a 
result of being at high risk 

“People found to be at high risk of 
developing RA may become anxious as 
a result”  

0.918  

“People found to be at high risk of 
developing RA may become depressed 
as a result”  

0.842  

“People found to be at high risk of 
developing RA are likely to worry 
unnecessarily about their health”  

0.745  

“The relatives of someone found to be 
at high risk of developing RA would be 
upset”  

0.651  

“Parents found to be at high risk of 
developing RA are likely to feel guilty 
about the about the possibility of 
passing the risk on to their children”  

0.605  

“Knowing that they were at high risk 
of developing RA would harm a 
person’s self-image”  

0.449 

3. Responsibility to obtain 
risk information 

“People should find out their risk of 
developing RA to determine whether 
their children might be at risk”  

-0.836  

“People should find out their risk of 
developing RA for the sake of their 
family”  

-0.828  

“People should find out their risk of 
developing RA at an early age”  

-0.765  

“Getting a test to predict their risk of 
developing RA would tell a person that 
they definitely would, or wouldn’t 
develop RA”  

-0.674  

“Not knowing their risk of developing 
RA could make a person anxious”  

-0.623 

4. Social consequences as a 
result of testing 

“People found to be at high risk of 
developing RA may not be able to get 
insurance”  

0.902  

“People found to be at high risk of 
developing RA may be discriminated 
against”  

0.844 

5. Stress and avoidance 
around taking a 
predictive test 

“Getting a test to predict their risk of 
developing RA would be a stressful 
experience for a person”  

0.639  

“I prefer not to think about things that 
might never happen”  

0.623  

“Getting a test to predict the risk of a 
person developing RA would be a 
stressful experience for their relatives”  

0.614  

Table 5 
Final ordinal logistic regression model to predict patients’ likelihood of 
communicating RA risk to FDRs.  

Patients’ predictors OR (95% CI) P-Value 

Age 1.01 
(0.99–1.03)  

0.334 

Stress and avoidance around taking a predictive test 2.96 
(1.79–4.91)  

< 0.001 

Increased empowerment over health 0.41 
(0.23–0.71)  

0.002 

Decision-making preferences 0.99 
(0.97–1.00)  

0.047 

Interest in children taking a predictive test (reference 
category- Definitely interested)    

Probably interested 0.93 
(0.45–1.91)  

0.845 

Not interested 4.00 
(1.44–11.12)  

0.008 

Interest in siblings taking a predictive test (reference 
category- Definitely interested)    

Probably interested 2.70 
(1.30–5.58)  

0.007 

Not interested 3.12 
(1.29–7.56)  

0.012 

Dispositional openness (reference category- strongly 
agree)    

Agree 0.44 
(0.19–1.03)  

0.059 

Neither agree nor disagree 0.84 
(0.32–2.17)  

0.716 

Disagree 0.93 
(0.39–2.18)  

0.865 

Strongly disagree 0.88 
(0.29–2.67)  

0.825 

n = 164/3856 missing cases. OR: odds ratio. The outcome variable (likelihood of 
communicating RA risk) is scored as: 0 (extremely likely to communicate RA 
risk), 1 (likely to communicate RA risk) and 2 (unlikely/unsure about commu-
nicating RA risk). 
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disease risk information to their relatives to empower them to obtain 
more information about their health and make important life decisions. 
[14,30] Predictive strategies for RA should therefore be developed in a 
way that facilitates autonomy and shared decision making. 

Data from studies in CVD [34,35] are consistent with our finding that 
patients who had a higher interest in their FDRs taking a predictive test 
were more likely to communicate risk information to them. This 
reasoning may be associated with RA patients’ beliefs that such tests 
would provide a high degree of certainty, and be able to rule in/ out RA 
development. [20,28]. 

Patients were more unlikely to communicate RA risk information to 
their FDRs if they believed that tests to predict the risk of RA would 
cause stress to a person and their relatives. This is consistent with pre-
vious qualitative studies highlighting concerns about stress and anxiety 
for relatives regarding their risk status [20] and underlines the impor-
tance of incorporating appropriate information and support to predic-
tive and preventive strategies. 

4.1. Implications 

The findings from this study increase understanding of the process 
and determinants of communication about RA risk in families, and 
should inform the development of family risk information resources that 
are sensitive to patients’ needs and concerns, and support patients and 
their FDRs to have an informed discussion. Further research is needed to 
explore patients’ likelihood of communicating RA risk information to 
their FDRs through different channels (for example preferences for face 
to face, online or written communication). 

4.2. Strengths and limitations 

This paper has several methodological strengths, including a large 
sample size, the use of previously validated questionnaires, multidisci-
plinary contributors, and extensive patient partner involvement. 

However, retired patients of white British origin were over- 
represented in the present sample and their views may not fully 

Table 6 
Response frequencies for reasons patients were unlikely to communicate RA risk information to their relatives.  

Items Response frequency (%)   

Definitely does not 
apply 

Does not 
apply 

Neutral Applies Definitely 
applies 

% Applies/definitely 
applies 

Not concerned about RA risk             
“They feel healthy at the present time”  55 (16.8)  49 (15.0)  76 (23.2)  121 (37.0)  26 (8.0)  45.0 
“I’m not worried about the possibility that they might develop 

RA”  
62 (18.9)  56 (17.1)  138 (42.1)  52 (15.9)  20 (6.1)  22.0 

“I think that their risk of developing RA is low”  49 (14.6)  57 (17)  161 (48.1)  50 (14.9)  18 (5.4)  20.3 
Nothing will be done to lower risk             
“They would be unlikely to do anything about their risk of 

developing RA”  
33 (10.1)  57 (17.4)  131 (40.1)  92 (28.1)  14 (4.3)  32.4 

“There is nothing that can be done to lower their risk of 
developing RA”  

52 (15.7)  52 (15.7)  138 (41.6)  67 (20.2)  23 (6.9)  27.1 

Avoidance of risk knowledge             
“They would rather not think about the possibility that they 

might develop RA”  
35 (10.7)  57 (17.4)  124 (37.9)  85 (26.0)  26 (8.0)  34.0 

“I would rather not think about the possibility that they might 
develop RA”  

57 (17.2)  60 (18.1)  118 (35.5)  69 (20.8)  28 (8.4)  29.2 

“I don’t like talking about my RA with them”  95 (29.3)  81 (25.0)  81 (25.0)  57 (17.6)  10 (3.1)  20.7 
“It is not my responsibility”  86 (26.6)  79 (24.5)  116 (35.9)  37 (11.5)  5 (1.5)  13.0 
“They don’t like it when I talk about my RA”  109 (32.8)  105 (31.6)  89 (26.8)  23 (6.9)  6 (1.8)  8.7 
“I don’t want them to know that I’ve got RA”  165 (49.8)  108 (32.6)  47 (14.2)  9 (2.7)  2 (0.6)  3.3 
Age             
“They are too old”  109 (34.2)  88 (27.6)  80 (25.1)  34 (10.7)  8 (2.5)  13.2 
“They are too young”  115 (36.4)  86 (27.2)  75 (23.7)  29 (9.2)  11 (3.5)  12.7 
Privacy issues             
“I would feel that I was invading their privacy”  98 (30.3)  99 (30.7)  82 (25.4)  39 (12.1)  5 (1.5)  13.6 
“They would feel that I was invading their privacy”  100 (31.1)  100 (31.1)  87 (27)  31 (9.6)  4 (1.2)  10.8 
Anxiety/guilt surrounding RA             
“I don’t want to worry them”  53 (16.3)  54 (16.6)  101 (31.0)  96 (29.4)  22 (6.7)  36.1 
“The conversation would make me feel anxious”  74 (23.2)  83 (26.0)  98 (30.7)  50 (15.7)  14 (4.4)  20.1 
“I would feel guilty”  99 (30.7)  111 (34.4)  76 (23.5)  31 (9.6)  6 (1.9)  11.5 
“They might feel embarrassed”  91 (28.3)  83 (25.9)  113 (35.2)  26 (8.1)  8 (2.5)  10.6 
“They might blame me”  103 (32.0)  112 (34.8)  74 (23.0)  28 (8.7)  5 (1.6)  10.3 
“I might feel embarrassed”  121 (37.2)  124 (38.2)  62 (19.1)  16 (4.9)  2 (0.6)  5.5 
Other life issues             
“They have other problems to deal with”  63 (19.5)  50 (15.5)  99 (30.7)  87 (26.9)  24 (7.4)  34.3 
“They are busy”  68 (21.2)  68 (21.2)  113 (35.2)  60 (18.7)  12 (3.7)  22.4 
“I have other problems to deal with”  79 (24.9)  76 (24.0)  95 (30.0)  55 (17.4)  12 (3.8)  21.2 
“I am busy”  89 (27.8)  97 (30.3)  110 (34.4)  18 (5.6)  6 (1.9)  7.5 
Lack of knowledge surrounding RA             
“Doctors cannot tell them for certain that they will, or won’t 

develop RA”  
56 (16.7)  46 (13.7)  121 (36.0)  81 (24.1)  32 (9.5)  33.6 

“They do not understand the impact that RA has on my life”  74 (22.8)  80 (24.6)  65 (20.0)  81 (24.9)  25 (7.7)  32.6 
“I don’t have enough information about their risk of 

developing RA”  
67 (20.1)  58 (17.4)  104 (31.2)  77 (23.1)  27 (8.1)  31.2 

“They think RA is something that affects older people”  90 (27.6)  83 (25.5)  86 (26.4)  55 (16.9)  12 (3.7)  20.6 
Closeness with relatives             
“They live far away from me”  114 (35.5)  83 (25.9)  59 (18.4)  40 (12.5)  25 (7.8)  20.3 
“I am not currently in contact with them”  141 (43.9)  83 (25.9)  46 (14.3)  29 (9.0)  22 (6.9)  15.9 
“I do not have a close relationship with them”  132 (41.0)  91 (28.3)  56 (17.4)  22 (6.8)  21 (6.5)  13.3 

Items shaded in grey indicate the ten items where participants responded with ‘applies’ or ‘definitely applies’ most frequently. 
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represent those of other groups. This study was also limited to those 
within the West Midlands of the UK, and questionnaires were provided 
in English only. Further work is needed to capture the perspectives of 
diverse communities. 

The sample for this study were self-selected and therefore may be 
subject to selection bias. As only those who returned their survey 
participated in the study, there were no data available for patients who 
did not respond to the survey. It would be informative to understand the 
characteristics and views of this non-participating group. Further work 
using alternative methodologies is needed to understand the views of 
FDRs who are unlikely to respond to a survey of this kind. 

No objective measure assessed patients’ disease activity in this study. 
Further investigation is needed to examine associations between pa-
tients’ likelihood of communicating risk information to their FDRs, and 
measures of their disease activity including objective elements (e.g. 
DAS28). 

Finally, the surveys provided to patients contained several ques-
tionnaires, which likely took considerable time to complete. Some 
questionnaires included within this survey (such as the brief IPQ and 
RAID) have been identified as complex to complete, which may increase 
patients’ cognitive burden. [52–54] However, the survey was pre-tested 
by patient partners who felt that all items included within the patients’ 
survey were relevant and that the survey was manageable. 

5. Conclusion 

Patients were willing to communicate RA risk to their FDRs and more 
likely to communicate about risk to their children than their siblings. 
Factors including decision-making preferences, interest in FDRs taking a 
predictive test, and beliefs that risk knowledge would increase a per-
son’s empowerment over their health increased the likelihood that pa-
tients would communicate RA risk information to FDRs. Beliefs that risk 
information would cause stress to their relatives reduced the likelihood 
that patients would communicate RA risk information. These findings 
are informative for the development of resources to support family 
communication about RA and RA risk, and facilitate access to FDRs to 
participate in risk reduction approaches or prediction/prevention 
studies. 
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