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ABSTRACT
Objectives  To define variables associated with 
perceived risk of developing rheumatoid arthritis (RA) 
in first-degree relatives (FDRs) of patients with RA.
Methods  Patients with RA and their FDRs were 
invited to complete cross-sectional surveys. FDR and 
index patient responses were linked. FDRs’ perceived 
absolute risk, comparative risk, experiential risk 
and worry about risk were assessed using 5-point 
Likert scales. FDR predictor variables included 
demographics, illness perceptions and psychosocial 
variables. Patient predictors of FDR perceived risk 
were assessed. Binary logistic regression examined 
the relationship between FDR characteristics and 
perceived risk of RA. Generalised estimating equations 
assessed whether patient variables predicted FDR’s 
perceived risk.
Results  396 FDRs returned a survey. 395 FDRs 
provided sufficient data and were included in analysis. 
Paired data from 213 patients were available for 291 
of these FDRs. All measures of perceived risk were 
inter-correlated. 65.2% of FDRs perceived themselves 
to be ‘likely’ or ‘very likely’ to develop RA in their 
lifetime. Relationship with index patient, high health 
anxiety, female gender, long perceived RA duration, 
high perceived concern about RA, negative perceived 
emotional impact of RA and low perceptions of how 
well treatment would control RA were all associated 
with increased FDRs’ perceived risk. Patient 
characteristics did not associate with FDRs’ risk 
perceptions.
Conclusions  FDRs’ perceived risk of RA was high. 
Key predictors included being a child of a patient 
with RA, higher health anxiety and lower perceptions 
of RA treatment control. An understanding of these 
predictors will inform the development of tailored 
risk communication resources and preventive clinical 
strategies for RA.

INTRODUCTION
Rheumatoid arthritis (RA) is a chronic 
destructive polyarthritis which affects approx-
imately 1% of the population.1 It is associ-
ated with disability, reduced life expectancy, 
and significant societal and healthcare costs.2 

There is increasing interest in the identifica-
tion of individuals at risk of developing RA3 
and in early intervention to reduce this risk.4

Multiple environmental and genetic 
factors are known to influence the risk of 
developing RA. Examples of environmental 
factors include smoking, dietary factors and 
occupational pollutant exposure.5 Genetic 
factors play a significant role in RA risk. Risk 
is approximately three to five times higher 
in those with a family history of RA, most 
prominently in first-degree relatives (FDRs).1 
Consequently, efforts are being made to 
develop and test predictive algorithms and 
preventative interventions in this at-risk 
group.6 For these efforts to be effective, it is 
important to understand the views and recep-
tiveness of these individuals. Recent evidence 
suggests that the majority of FDRs are inter-
ested in predictive testing7 and preventive 
treatment.8 Factors that increased interest 
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included information seeking preferences, positive atti-
tudes towards risk knowledge, perceived risk and regular 
contact with their relative with RA.7 As perceived risk 
predicted interest in predictive testing, it is important to 
understand to what extent and why people feel at risk.

Risk perception is a key element of several health 
behaviour theories.9 The Health Belief Model10 has been 
extensively used to predict engagement in risk preven-
tion and reduction behaviours, and suggests that health 
behaviours can be influenced by perceived susceptibility 
to and severity of disease and the benefits of and barriers 
to change. Therefore, understanding the relationships 
between perception of risk and illness beliefs and other 
patient characteristics is important in the development 
of informational tools that form part of prevention 
strategies.

Variables associated with perceived risk have been 
explored in other diseases including breast, gastric 
and prostate cancers, cardiovascular disease and type 2 
diabetes.11–15 While findings are not uniform between 
studies or diseases, there are a variety of factors which 
have demonstrated significant associations with perceived 
risk across multiple diseases, including age, family history, 
education level, relationship to index patient, perceived 
severity and worry about risk of developing the disease.

This study assesses the relationships between FDRs’ 
perceptions regarding their risk of RA, and their illness 
beliefs, demographic and psychosocial variables. The 
impact of patient variables on FDRs’ risk perception is 
also assessed.

METHODS
Design
Both patients with RA and their FDRs completed cross-
sectional surveys, which explored interest in predictive 
testing, demographics, illness beliefs and psychosocial 
variables.7 The current paper represents a secondary 
analysis of FDR responses with the objective of defining 
variables that are predictive of risk perception in FDRs of 
patients with RA.

Participants and setting
Patients with a confirmed diagnosis of RA were invited 
by a rheumatologist or research nurse to participate via 
rheumatology outpatient clinics in the West Midlands, 
UK, between March 2017 and January 2020. Patients 
were provided with a survey pack containing printed 
surveys for themselves and two FDRs. Additional FDR 
surveys could be requested if required. FDRs were able 
to participate even if the patient with RA did not wish to 
themselves. Surveys were uniquely coded to allow linkage 
of returned surveys between individual patients and their 
cognate FDRs. FDRs were eligible if they (A) were biolog-
ical children or full siblings of a patient with a confirmed 
diagnosis of RA; (B) were aged 18 years or over; (C) did 
not have a diagnosis of RA and (D) were able to complete 
the printed survey in English and indicate consent by 

completing a series of checkboxes to indicate that they 
agreed to take part.

Outcome measures
Measures used are outlined below, further details of why 
these measures were chosen and the internal reliability 
and test–retest reliability are described in a previous 
paper.7

Perceived risk of RA
Risk perceptions were assessed using four items; absolute 
risk, comparative risk, experiential risk and worry about 
risk. Each item was measured using a 5-point Likert-
type response scale with higher scores indicating higher 
perceived risk. These risk measures were chosen as, 
although moderately correlated, evidence suggests that 
they capture different constructs and may have differing 
associations with risk evaluation16 and health behaviour 
change.17 18 Absolute risk assesses overall perception 
of the likelihood that the individual will develop RA in 
their lifetime. Comparative risk assesses the individual’s 
perception of the likelihood that they will develop RA in 
their lifetime compared with other people of the same 
demographic. Experiential risk assesses the extent to 
which the individual agrees that they feel at risk of devel-
oping RA in their lifetime. Worry about risk assesses the 
extent to which the individual is worried about getting 
RA in their lifetime. The specific statements used in the 
survey to assess risk measures are outlined separately 
below.

Perceived absolute risk
Assessed using the statement ‘How likely do you think 
it is that you will develop rheumatoid arthritis in your 
lifetime?’. Options ranged from ‘very unlikely’ to ‘very 
likely’.

Perceived comparative risk
Assessed using the statement ‘Compared with other 
people your age, gender and race, how likely do you 
think it is that you will develop rheumatoid arthritis in 
your lifetime?’. Options ranged from ‘much less likely’ to 
‘much more likely’.

Perceived experiential risk
Assessed using the statement ‘I feel that I am at risk of 
getting rheumatoid arthritis in my lifetime’. Options 
ranged from ‘strongly disagree’ to ‘strongly agree’.

Worry about risk
Assessed using the statement ‘I am worried about 
getting rheumatoid arthritis in my lifetime’. Options 
ranged from ‘strongly disagree’ to ‘strongly agree’. 
Worry is correlated with perceived risk across multiple 
diseases and the two are also thought to interact to 
influence health behaviours.9 Conversely, some theo-
rise that worry refers to emotional reactions rather 
than intellectual judgement and thus should be 
considered separately to risk perception.19
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Predictor variables
Illness perceptions
Illness perceptions of RA were measured using a modified 
version of the Brief Illness Perceptions Questionnaire 
(Brief IPQ).20 The IPQ assesses beliefs about the disease in 
eight domains: consequences, timeline, personal control, 
treatment control, identity, concern, understanding and 
emotion. The wording of items was modified to be appli-
cable for at-risk individuals,21 for example, ‘If you were 
to develop rheumatoid arthritis, how much do you think 
it would affect your life?’. A higher score on the 11-point 
scale for items 1, 2, 5, 6 and 8, and a lower score in items 
3, 4 and 7 indicated a more threatening view of RA. An 
overall score was calculated by reverse scoring items 3, 4 
and 7 and adding these to the remaining items. A higher 
summed score indicated a more threatening view of RA.

Demographic variables
Demographic variables included gender, age, ethnicity, 
employment status, the highest level of education and 
smoking status. Postcodes were used to calculate the 
Multiple Deprivation Index with scores between 1 and 
10 (1 indicating most deprived area, 10 indicating least 
deprived area).

Relationship with index patient
The FDRs also reported their relationship to their index 
patient (child or sibling), whether they lived with the 
index patient at the time of survey and their frequency 
of communication with patient (measured using 4-point 
scale ranging ‘never’ to ‘every day’).

Understanding of written and numerical information
FDR’s reported ability to understand numerical infor-
mation was assessed using the three-item Subjective 
Numeracy Score.22 Each item was scored on a 6-point 
scale (total score ranging 3–18) with a higher overall 
score indicated a stronger perceived mathematical ability.

Health literacy was assessed using the Single Item 
Literacy Screener. On a 5-point scale, responses ranged 
from 0 (‘never’) to 4 (‘always’), with a score above 2 indi-
cating some difficulty reading health-related material.23

Coping styles
The Brief Approach/Avoidance Coping Questionnaire 
assessed coping styles in stressful situations in three 
domains: cognitive, socioemotional and action-related.24 
The questionnaire consisted of 12 items, each measured 
on a 5-point scale ranging from 0 (‘strongly disagree’) 
to 4 (‘strongly agree’). Total scores ranged 0–48 with 
higher scores indicating higher approach/lower avoid-
ance coping styles.

Dispositional optimism
Three items from the Life Orientation Test-Revised were 
used to assess dispositional optimism. Each item was 
measured on 5-point scale ranging from 0 (‘strongly disa-
gree’) to 4 (‘strongly agree’). Total score ranged from 0 
to 12 with higher scores indicating increased optimism.25

Health anxiety
Health anxiety was measured using The Short Health 
Anxiety Inventory.26 Eighteen items assessed FDRs’ worry 
about health, awareness of bodily sensations and changes 
and feared consequence of illness. For each item, partic-
ipants selected one of four statements that they felt best 
reflected their feelings in the previous 6 months. Total 
scores ranged from 0 to 54 with scores above 27 indi-
cating health anxiety.

Index patient measures
Data were also collected from index patients with RA 
and linked to FDRs for analysis. Measures included age, 
gender, time since RA diagnosis, RA treatment and RA 
disease impact measured using the Rheumatoid Arthritis 
Impact of Disease (RAID) scale.27 Seven items assessed 
the extent to which the index patient’s RA impacted the 
following domains in the preceding week: pain, ability, 
fatigue, sleep, physical well-being, emotional well-being 
and coping. Domains were measured using an 11-point 
scale with 0 indicating no impact and 10 indicating 
extreme impact. Scores were weighted and summed; 
total scores ranged between 0 and 10 with higher scores 
representing worse reported disease status.27

Analysis
Statistical analyses were conducted using IBM SPSS Statis-
tics V.27.0.

Association between FDR characteristics and perceived risk
Demographic and psychosocial characteristics were 
summarised using descriptive statistics. Responses to 
items assessing perceived absolute risk, comparative risk, 
experiential risk and worry about risk, were dichoto-
mised into ‘low’ and ‘high’. FDR’s were classified as high 
perceived absolute risk if they perceived themselves to 
be either ‘very likely’ or ‘likely’ to develop RA in their 
lifetime. The same threshold for dichotomising variables 
was used for the equivalent responses to comparative 
risk, experiential risk and worry about risk questions with 
the top two responses on the 5-point Likert scale being 
taken to indicate high perceived risk/high levels of worry 
about risk.

The univariate associations between continuous, cate-
gorical and ordinal variables and FDR’s perceived risk 
were assessed using independent samples t-tests, χ2 tests 
and Mann-Whitney U tests, respectively. Predictor vari-
ables that were significant, using a significance level 
<0.05, were carried forward to create a binary logistic 
regression model. A backwards stepwise approach was 
used with a default cut-off p value of 0.1.

Association between patient characteristics and FDRs’ perceived 
risk
The demographic and clinical characteristics of patients 
were described using descriptive statistics. To allow for the 
possible non-independence of multiple FDRs paired with 
a single patient, generalised estimating equations using 
an exchangeable working correlation matrix assessed 
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whether patient characteristics could predict their FDR’s 
perceived risk.

Patient and public involvement
Three patient research partners (PRPs) contributed to 
the design of this study during a group meeting and via 
email. They advised on study recruitment, highlighting 
that FDRs or patients who had not previously considered 
that they, or their relative, may have increased risk status, 
might experience anxiety related to the issues raised in 
the surveys. Consequently, patients were invited to take 
part in the outpatient clinic setting by members of the 
healthcare team who were able to address any concerns. 
In addition, as a part of the debriefing letter, an informa-
tion resource about RA risk in family members of patients 
developed by a multidisciplinary team of clinicians, scien-
tists and patient partners for a previous project (https://​
cordis.europa.eu/project/id/305549/reporting) and 
sources of further support were provided at the end 
of the survey. Patients with a recent diagnosis (within 
the previous 6 months) were not approached as PRPs 
suggested this might add to any anxiety surrounding new 
diagnosis and treatment.

The design and content of the survey was reviewed by 
PRPs. Examples of revisions made in response to their 
input included the use of a subjective rather than objec-
tive numeracy measure, inclusion of a table of contents to 
inform participants of the nature of the questions prior 
to responding and, finally, free-text sections to provide an 
opportunity for open-ended responses.

RESULTS
Of 1720 patients who were provided with a survey pack, 
396 eligible FDRs returned a survey. One FDR was 
excluded from analyses as responses were missing for 
all of the outcome variables. A second FDR responded 
to two of the four outcome variable measures and thus 
was included in analysis. All other FDRs had complete 
outcome variable data. In total, data from 395 FDRs were 
included in analysis.

Paired data from 213 patients were available for 291 
of these FDRs. Some FDRs did not have a linked patient 
survey and in other cases, multiple FDRs were linked to a 
single patient survey. Two patients had four FDRs, eight 

had three FDRs, 56 had two FDRs and the remaining 147 
patients had one FDR.

FDR’s perceived risk
The distributions of perceived risk/worry outcome 
variables are described in table 1. For further analyses, 
data were dichotomised into two groups. 65.2% of FDRs 
perceived themselves to be ‘likely’ or ‘very Likely’ to 
develop RA in their lifetime (perceived absolute risk).

All measures of FDRs’ perceived risk of developing RA 
were highly intercorrelated, ranging from r(392)=0.80, 
p<0.001 (absolute risk and experiential risk) to 
r(392)=0.48, p<0.001 (comparative risk and worry about 
risk). Online supplemental figure 1 illustrates the correla-
tions between the four outcome variables.

The demographic and psychosocial characteristics of 
FDRs and their univariate associations with perceived 
risk are summarised in table 2. Age, relationship to index 
patient, IPQ personal control and treatment control 
subscales and health anxiety were significantly associated 
with perceived absolute risk. Age, relationship to index 
patient, frequency of communication, health anxiety 
and five domains from the IPQ were significantly asso-
ciated with perceived relative risk. Relationship to index 
patient, frequency of communication, health literacy, 
health anxiety and five domains from the IPQ were 
significantly associated with perceived experiential risk. 
Female gender, relationship to index patient, frequency 
of communication, subjective numeracy, health anxiety 
and six domains from the IPQ were significantly associ-
ated with worry about risk.

Backwards stepwise logistic regression was performed 
on the five significant variables for perceived absolute 
risk and a final model with three variables was identified 
(table 3). The model was statistically significant χ2(3) = 
32.458, p<0.001 and explained 11.6% (Nagelkerke R2) of 
the variance in perceived absolute risk of RA. It correctly 
classified 65.4% of cases. Children were almost three 
times more likely to perceive themselves at high risk 
compared with siblings. With each one unit increase on 
the IPQ treatment control scale there was a 11% decrease 
in likelihood of perceiving oneself at high risk. Higher 
health anxiety scores were associated with increased like-
lihood of high perceived risk.

Table 1  Distribution of perceived risk

Category of perceived risk/worry

No of FDRs (percentage (%))

Absolute risk N=394* Relative risk N=394* Experiential risk N=395 Worry about risk N=395

1 (low) 5 (1.3) 6 (1.5) 3 (0.8) 12 (3.0)

2 31 (7.9) 17 (4.3) 28 (7.1) 42 (10.6)

3 101 (25.6) 155 (39.3) 92 (23.3) 116 (29.4)

4 202 (51.3) 174 (44.2) 211 (53.4) 166 (42.0)

5 (high) 55 (13.9) 42 (10.6) 61 (15.4) 59 (14.9)

*N=1 missing (0.3%).
FDRs, first-degree relatives.

https://cordis.europa.eu/project/id/305549/reporting
https://cordis.europa.eu/project/id/305549/reporting
https://dx.doi.org/10.1136/rmdopen-2022-002606
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With the exception of treatment control in the context 
of perceived comparative risk, the same three variables 
also remained in the final models for the other risk 
measures. Other variables that were associated with 
risk perception included increased perceived dura-
tion of RA (comparative and experiential risk), higher 
health literacy (experiential risk), female gender, higher 
perceived concern about RA and higher perceived nega-
tive emotional impact of RA (worry about Risk) (table 3).

A significant difference between children and siblings 
was found in all measures of perceived risk. Sensitivity 
analyses were conducted for children only as they consti-
tuted 75.4% of the FDR sample (online supplemental 
table 1). Univariate analyses demonstrated that age and 
the IPQ Personal Control subscale were significantly asso-
ciated with perceived absolute risk for FDRs overall but 
not for children. Health anxiety and the IPQ Treatment 
Control subscale remained significantly associated in chil-
dren. Interestingly, Health Literacy was significantly asso-
ciated with perceived absolute risk in children but not 
FDRs overall. Sensitivity analyses for other measures of 
perceived risk is also shown in online supplemental table 
1). Findings were similar with IPQ Treatment Control 
and Health Anxiety remaining significantly associated 
with perceived risk in children.

Patient variables and their associations with FDRs 
perceived absolute risk is summarised in table 4. Of the 
patient variables examined, only age predicted perceived 
experiential risk. No other patient variables were found 
to be predictors of perceived risk. Sensitivity analyses for 
children only can be found in online supplemental table 
2. Patient age and age at diagnosis predicted children’s 
perceived experiential risk.

DISCUSSION
This is the first study to quantify factors associated with 
perceived risk of RA in FDRs of patients with RA. The 
majority of FDRs perceived themselves to be at high 
absolute risk of RA, which supports previous qualitative 
results.28

FDRs have an approximately 3–5 fold increased risk of 
developing RA compared with the general population.1 
Furthermore, there is an evidence to suggest that siblings 
of patients with RA have a higher incidence of developing 
RA compared with children.29 30 The results of this study 
suggest that siblings are less likely to perceive themselves 
at risk compared with children, therefore, highlighting 
the importance of effective risk communication in this 
susceptible group.

Lower age was associated with increased perceived risk 
among the whole cohort in univariate analysis but not 
in sensitivity analysis of children only or in the multivar-
iate analysis. This suggests that it is being the child of a 
patient with RA which increases risk perception rather 
than age as an independent predictor. Children may feel 
more at risk than siblings because they may perceive that 
they have a greater period of time in which to develop C
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RA. Siblings are likely to have lived longer without the 
disease, and therefore, may perceive themselves to be at 
less risk. It is also possible that children may feel more at 
risk as they likely had more first-hand experience of their 
proband’s RA while living in the same household during 
childhood. Comparatively, siblings are less likely to have 
cohabited with the index patient after the time of diag-
nosis, most commonly in adulthood. In this study, current 
cohabitation with the patient was assessed, and not found 
to be a predictor of perceived risk, but previous cohabita-
tion and duration of cohabitation since the patient’s RA 
diagnosis were not explored.

Female sex was found to predict worry about risk 
but not perception of risk. While controlled for in the 
comparative risk measure, it is surprising that this well-
established non-modifiable risk factor for the develop-
ment of RA did not influence perceived absolute or 
experiential risk. This may indicate a lack of FDR knowl-
edge about the disease and its risk factors which has 
consequently failed to translate in FDR risk perception. 
Further investigation of FDRs awareness of risk factors is 
needed.

Increased health anxiety scores were associated with 
higher perceived risk of RA. While this association has 
not been previously explored in the context of RA, 
studies in other disease have found similar associations.31 
Importantly, in individuals with high health anxiety, 
despite perceiving themselves to be at high risk, there 
is evidence to suggest they may be less likely to engage 
in preventative strategies.32 Therefore, careful consider-
ation about the strategies implemented to communicate 
risk is required. Similarly, effective communication is also 
required for those with low health anxiety who may not 
perceive themselves to be at risk.

Lower perceptions of how successful treatment would 
be at controlling RA, as measured by the brief IPQ, was 
associated with higher perceived risk. This aligns with 
the results from a cohort of individuals at risk of venous 
thrombosis where increased perception of how successful 
a treatment for thrombosis significantly predicted lower 
perceived risk of thrombosis.33 Conversely, in individ-
uals with familial hypercholesterolaemia there was not 
a significant association found between the efficacy of 
medication or lifestyle changes in reducing CVD risk 
and perceived risk.34 In addition, it has been shown that 
the manner in which treatment risks and benefits are 
presented can influence health decisions.35 This high-
lights the importance of treatment efficacy education 
when communicating risk to FDRs.

Patient age was associated with FDRs perceived expe-
riential risk, but no other risk perception measures, and 
there were no significant associations between other 
patient characteristics and risk perception. Considering 
the potential for type 1 errors there was therefore no 
evidence of an association between FDRs perceived risk 
and variables relating to their index patient.

Implications
Clinicians can experience difficulty in interpretation and 
effective communication of possible risk36 and, concur-
rent to this, patients may encounter challenges in under-
standing and accurately assessing their own risk.37 Risk 
conveyance is most effective when tailored to an individ-
ual’s characteristics38 and personalised risk information 
can increase an individual’s motivation to improve risk-
related behaviours.39

European Alliance of Associations for Rheumatology 
guidelines for trials of preventive interventions in at-risk 
groups emphasise the importance of developing effec-
tive, tailored risk communication tools for RA.4 The find-
ings of this study increase understanding of the factors 
that can influence FDRs’ perceived risk of developing RA 
with implications for the content of material to support 
discussions related to risk in this at-risk population.

Strengths and limitations
The methodological strengths of this study include a 
large sample size of both FDRs and index patients, paired 
data linking FDRs with index patients and statistical anal-
ysis that accounted for possible non-independence of 
multiple FDRs linked to the same index patient. While 
there were many linked pairs, it was not uncommon for 
an FDR to complete the survey when their respective 
index patient did not. Possible reasons for this are that 
(1i) FDRs may feel they have more of a vested interest 
in the research topic/more to gain from the outcome of 
this study and subsequent research related to prediction 
and prevention of RA . (2) The FDR survey was shorter 
than the one that patients were asked to complete 
(the latter including items exploring their likelihood 
of communicating with relatives about risk of RA). (3) 
Family communication about risk is complex, and may 
be associated with feelings of guilt and anxiety as high-
lighted in previous qualitative research.40 Therefore, this 
may have led to fewer patients completing and returning 
the survey.

Input from PRPs and multidisciplinary contributors 
during protocol and survey design enhanced survey 
design and mitigated for potential anxiety that partici-
pants may have felt when considering their risk, or their 
relatives’ risk of developing RA.

FDRs were recruited through patients with a confirmed 
diagnosis of RA rather than relying on self-reported 
family history of RA. Therefore, the chance of incorrect 
participant enrolment related to confusion between RA 
and other conditions such as osteoarthritis41 was mini-
mised. It did, however, increase the chance of selection 
bias as FDR recruitment was reliant on patients distrib-
uting the survey, and therefore, the characteristics of non-
responder patients/FDRs and FDRs that were not invited 
by an index patient are not represented in this sample. 
It is also possible that FDRs with higher health anxiety 
or higher risk perception were more likely to participate 
in the study. This may have introduced further selection 
bias and overestimation of the perceived risk of FDRs. 
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This highlights the challenges of FDR recruitment42 and 
the need for consideration of alternative recruitment 
strategies.

A possible predictor of risk perception that was not 
accounted for in this study is the FDR’s total number of 
relatives with RA. An increased number of affected rela-
tives or the characteristics of another affected relative 
who was not the index patient may have influenced FDR 
risk perception. The impact of a broader family history 
on risk perception in RA will be important to explore in 
future research as such an impact has been demonstrated 
in other diseases.43 44

Fewer respondents perceived themselves to be at low 
perceived risk than was expected and subsequently, the 
very low, low and neutral perceived risk groups were 
combined when the outcome variables were dichoto-
mised. While this approach allowed for appropriate 
statistical analyses, the differences between each of these 
individual groups were not evaluated in this study.

The smoking status of FDRs was not assessed in this 
study. Tobacco smoking is a recognised modifiable risk 
factor5 and it is possible that FDRs who smoke tobacco 
may have a different perception of risk to a non-smoker, 
which was not captured in this analysis. As previously 
noted, further investigation of the awareness of risk 
factors for RA among FDRs is needed.

The serological status of index patients was not assessed. 
Seropositivity has been associated with poorer functional 
ability.45 It is therefore plausible that serological status 
may impact FDR perception of risk.

Finally, disease activity of the index patient during the 
previous week was assessed using the RAID score in the 
patient survey. Against expectations this score was not 
associated with the level of perceived risk. It is possible 
that both objective and subjective measures of disease 
impact and severity over the duration of the diagnosis 
would have had greater influence on FDRs’ perceived 
risk.

CONCLUSION
Among FDRs, perceived risk of RA was high. Three main 
predictors of perceived risk were identified which were 
being a child of a patient with RA, higher health anxiety 
and lower perceptions of treatment control. Under-
standing of these predictors will inform the development 
of effective risk communication strategies and aid RA 
prevention and early intervention efforts.
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