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Stage 1 – derivation of questionnaire content
We designed a questionnaire from first principles with the aim of identifying, from a patient’s perspective, the nature and extent of complaints affecting the feet in those with SLE. This foot-specific questionnaire was devised by initially combining aspects from a series of different, yet complementary sources.  Firstly, illness narratives [1] from people with SLE attending an out-patient podiatry clinic were gathered to gain a patient-centred understanding of their reported foot problems and how these were affecting their day-to-day lives.  Disease activity indices specific to SLE [2-5] (Bombardier et al. 1992, Hay et al. 1993, Gladman et al. 1996, Rahman et al. 2001) were reviewed to identify the wider aspects of the disease that required inclusion.  Notably these were not specific for foot involvement.  Therefore an existing validated foot-centred outcome measure specific for rheumatoid arthritis (Leeds foot impact scale [6]) Helliwell and a questionnaire previously used to ascertain foot complaints in rheumatoid arthritis [7]; (Otter 2010) were consulted to determine possible domains for complaints reported by those with SLE.  Internationally agreed guidelines on the assessment of SLE in trials [8] (strand and Chu 2011) and the management of Lupus [9,10] (Bertsias et al. 2008, Mosca et al. 2011) were consulted to identify the core domains that are currently considered important in practice.  Finally, discussions with a consultant rheumatologists (KAD, SP) were undertaken to ensure key medical aspects of the disease that may impact on foot complaints had been accurately captured.  Items from these sources were then triangulated to develop a draft questionnaire comprising 31items.  This initial version included demographic details (age, gender, BMI, ethnicity and work status) together with key clinical information (disease duration and current pharmacological management.  The anatomical location of foot pain via validated mannequins was included [11] (Chatterton).  Extra-articular features were captured using Likert-type scales as were the effects of foot complaints on foot-related activities of daily living.  Foot examination and treatment(s) received for foot complaints were also explored.

Stage 2 – Review of - items for inclusion in the questionnaire
In line with current EULAR recommendations [12] (de Wit), people with SLE (including those who were recently diagnosed and those with a long-standing diagnosis) were invited to participate in reviewing the first draft of the questionnaire design.  Participants were a provided with an initial draft of the questionnaire, which they reviewed prior to a discussion with the lead author (SO), using a cognitive debriefing approach [13].  Some items were discarded as being unimportant (e.g. some aspects of prescribed medication), whereas other areas of importance to participants (e.g. the effects of foot complaints on participants’ well-being was captured by enquiring about sleep and emotion were added).  Additionally, a greater emphasis was placed on the range of extra-articular features using a tabulated version of these questions.  Following this process the questionnaire was re-drafted and a longer 40-item version produced.  Notably, participants indicated they did not mind the additional items as it more fully represented their symptoms.

The questionnaire was designed to collect demographic and clinical information with questions relating to age, sex, BMI, ethnicity, employment status, current medications, duration of diagnosis and morning stiffness were recorded.  The anatomical location of foot pain using three different case definitions (currently, during the past month and ever during the course of SLE) were recorded with the use of validated foot mannequins.  Data relating to the severity of foot pain was assessed with using a 10cm Visual Analogue Scale (VAS). The presence of vascular, neurological and cutaneous extra-articular features were documented, The effects of foot complaints on participants’ well-being was captured by enquiring about sleep and emotion as well as the impact of foot complaints on family and social activities were considered.  The assessment and management of foot complaints were also included.  Finally the impact of foot pain on foot-related activities of daily living (walking, shopping, climbing stairs and wearing different shoes) was explored. A final question was left open for respondents to include further qualitative detail.  Questions were designed to elicit ordinal, nominal, categorical and interval data, as well the affording participants the opportunity to provide more detailed responses in open questions.

Stage 3 - Questionnaire testing and validation
Patient participants then each completed the second draft 40- questionnaire and commented on its design, content and scoring via an approach described previously. [14,15]  Denscombe 2003, Carr 2003) During this stage each question is considered for its face and content validity.  This process is designed to enhance the applicability and feasibility of the questionnaire together with confirming face and content validity.  At this point no items in the questionnaire were considered to be redundant, nor were additional items added.  However, minor adjustments to the wording of some questions and some response options were undertaken.  Individual items were placed into three broad categories; however within these categories no attempt was made to order questions in an attempt to reduce respondent exhaustion.

To ensure cross-cultural sensitivity an independent review was carried out by three consultant rheumatologists (PG, SK, ND) and a professor of podiatry (KR) who were not involved with the original development.  The only change was an addition to the ethnicity category to ensure indigenous peoples were fully represented.  Other minor changes to the typography and layout were made to improve the visual appearance and ease of reading of the final version.

Stage 4 - Ethical approvals
In line with current requirements, ethical approvals were sought for both the development of the questionnaire and data collection. Approval for the study was granted from University of Brighton (13-033.R1), IRAS (06/Q1907/12), Auckland University of Technology ethics committee (AUTEC 14/56) and District Health Boards (1733, A+ 6335, RM 0980712808). Approval was also gained from the Maori research board.  Following the pilot study (detailed in stage 5 below) written permission to use the Lupus QoL was obtained from the author.

Stage 5 - Pilot study
A pilot study of the questionnaire was carried out with SLE patients attending outpatient rheumatology appointments at two teaching hospitals over a 3-month period, each receiving a copy of the questionnaire.  This sampling frame might inadvertently only select those with the more severe forms of the disease: therefore members of a SLE patient support group also agreed to receive copies of the questionnaire.  A total of 40 participants received questionnaires as part of the pilot study.  All participants were diagnosed with SLE by their consultant rheumatologist and were aged 18 years or over.  From the pilot study a total of 26 usable responses were received (58%) and results are presented in appendix 3.  

Overall, foot complaints were reported to be common in SLE.  Foot pain was common and affected all parts of the foot, having a considerable impact on foot-related activities of daily living.   A wide range of articular, vascular, neurological complaints was described indicating no redundancy of categories.  Importantly, qualitative data did not indicate further categories were required.  These pilot data also provided an opportunity for formal testing of items for internal consistency. Some items were deemed inappropriate given the qualitative or nominal nature of the response criteria.  However, those with categorical or interval level data were tested using Cronbach's alpha and yielded good or very good levels of consistency.  Scales to measure the extent and duration of foot symptoms (e.g. pain) indicated very high levels of consistency ( 0.936).  Items used to assess the presence and frequency of extra-articular foot complaints had good levels of consistency ( 0.774). Those measures of foot-related activities of daily living also had high level of consistency ( 0.859).

From the pilot data it was noted even mild foot complaints seemed to have a considerable impact on well-being and aspects of quality of life. This led to consideration as to if foot complaints were cumulative in nature and/or whether the overall quality of life issues in Lupus were impacting on feet or vice versa  It was felt  the use of a  quality of life instrument should be included to complement data collection.  A disease specific measure  (Lupus QoL) [16]  McElhone,l, ) was preferred over a generic questionnaire (e.g. SF36) as these instruments can lack the sensitivity and specificity required, [17] (Elhone,l, Kuriya) and may not correlate well with other factors such as disease activity [18] Aggarwel).  The Lupus QoL was selected owing to its ease of completion and good psychometric properties [16]. 
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