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ABSTRACT 23 
Background. Intimate partner violence (IPV) is a prevalent social issue that affects the health 24 
and well-being of women globally.  In orthopaedics, the prevalence of women who have 25 
experienced abuse in the past year is as high as 1 in 6. PRAISE-2 is a multi-centre pilot 26 
prospective cohort study of 250 women with musculoskeletal injuries to determine how IPV 27 
experiences affect injury-related outcomes, and how patterns of IPV change over a 12 month 28 
period of time following a musculoskeletal injury.  The current report is a description of the 29 
statistical analysis plan for the PRAISE-2 pilot study. 30 
 31 
Methods. This study is a pilot multicentre prospective cohort study to primarily assess feasibility 32 
of our recruitment, retention and data collection strategies, and to collect preliminary data on 33 
orthopaedic outcomes after experiencing IPV, as well as changes in IPV patterns following an 34 
injury. Included participants will be adult females presenting to participating fracture clinics for a 35 
fracture and/or dislocation requiring orthopaedic care.  Participants will be followed for one year.  36 
The primary analysis will be descriptive.  We will report recruitment, missed visits, out of 37 
window visits, participant completion data, and completed form data as counts and percentages 38 
with 95% confidence intervals. Based on the primary analyses, we will report whether the 39 
feasibility criteria have been met, and recommend modifications to the protocol for any planned 40 
definitive studies, if needed. All secondary (clinical) analyses are exploratory. 41 
 42 
Discussion. In order for surgeons to be as effective as possible in assisting and advocating for 43 
women who have experienced abuse, we need more information on how IPV experiences are 44 
associated with musculoskeletal outcomes.  Both the feasibility and clinical information gained 45 
from this pilot study will be instrumental in informing future observational and interventional 46 
IPV studies.  By reporting our statistical analysis plan before the study ends, we hope to improve 47 
the transparency, integrity, and reproducibility of our study findings.   48 
 49 
Trial registration. This study is registered on clinicaltrials.gov NCT02529267 on 20 August 50 
2015, before the first participant was enrolled 51 
 52 
  53 
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INTRODUCTION 54 
Intimate partner violence (IPV) is a prevalent social issue that affects the health and well-being 55 
of women globally.  In orthopaedics, the prevalence of women who have experienced abuse in 56 
the past year is as high as 1 in 6 (PRAISE Investigators, 2013).  Additionally, this prevalence is 57 
higher than the prevalence in some other specialties, and is second only to addiction recovery 58 
clinics (PRAISE Investigators, 2013; PRAISE Investigators, 2011).  Orthopaedic surgeons now 59 
recognize that they have an opportunity to identify and assist women in abusive relationships in 60 
hopes of preventing further abuse (COA, 2017; AAOS, 2013).  In order for surgeons to be as 61 
effective as possible in assisting and advocating for women who have experienced abuse, we 62 
need more information on how IPV experiences are associated with musculoskeletal outcomes.     63 
 64 
PRAISE-2 is a multi-centre pilot prospective cohort study of 250 women with musculoskeletal 65 
injuries to determine how IPV experiences affect injury-related outcomes, and how patterns of 66 
IPV change over a 12 month period of time following a musculoskeletal injury.  The PRAISE-2 67 
pilot study aims to evaluate the feasibility of a larger multi-national prospective cohort study of 68 
women presenting to fracture clinics with musculoskeletal injuries, and to obtain preliminary 69 
estimates of change in type/severity of IPV and cases of new abuse among injured women.   70 
 71 
Both the feasibility and clinical information gained from this pilot study will be instrumental in 72 
informing future observational and interventional IPV studies.   73 
 74 

METHODS 75 

Study Design 76 

This study is a pilot multicentre prospective cohort study to primarily assess feasibility of our 77 
recruitment, retention and data collection strategies, and to collect preliminary data on 78 
orthopaedic outcomes after experiencing IPV, as well as changes in IPV patterns following an 79 
injury.  The protocol is registered on clinicaltrials.gov (NCT02529267) and the full detailed 80 
protocol is available from Pilot and Feasibility Studies (PRAISE-2 Investigators, 2018). We 81 
have secured approval from the Hamilton Integrated Research Ethics Board (project # 15-383) 82 
and each participating clinical site’s ethics board. All participants signed a written informed 83 
consent form prior to participating. 84 

 85 

Sample Size 86 

Based on the statistic that 1 in 50 women present to fracture clinics because of an IPV-related 87 
injury (PRAISE Investigators, 2013), we aim to recruit 50 women at each of 5 sites (250 total).  88 
We determined a priori that the study will be feasible if loss to follow-up is less than 15% and 89 
adherence to study windows is 75% or greater.  We believe that our loss to follow-up will be 90 
about 10%, therefore using the confidence interval approach suggested by Thabane et al. (2010) 91 
we require 214 patients to achieve a 5% margin of error (which will generate a confidence 92 
interval that excludes 15%).  We believe that the adherence to study windows will be over 80%, 93 
therefore we require 214 patients to achieve a 6% margin of error (which will generate a 94 
confidence interval that excludes 75%).  Therefore, 250 participants will be sufficient to assess 95 
our feasibility outcomes.   96 
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 97 

Timing of Outcome Assessments 98 

We will follow patients for 12 months after their injury and measure all study outcomes at 1 99 
month, 3 months, 6 months, and 12 months post-injury.  Investigators have 6 weeks to enroll a 100 
participant after her injury, so the 1-month visit is optional for participants whose injury occurred 101 
between 4 and 6 weeks before enrollment.  Acceptable visit windows are defined as 0-6 weeks 102 
post-injury for baseline, 2-6 weeks for the 1 month visit, 11-15 weeks for the 3 month visit, 24-103 
28 weeks for the 6 month visit, and 48-56 weeks for the 12 month visit. 104 

 105 

STUDY POPULATION 106 

Included participants will be adult females presenting to participating fracture clinics for a 107 
fracture and/or dislocation requiring orthopaedic care.  Patients must be able and willing to 108 
provide written consent and they must be able to complete the questionnaires in a private 109 
location.  We will collect and report the number of patients who are excluded or withdraw from 110 
the study, as well as their reasons for doing so in a CONSORT-type participant flow diagram. 111 
We will also summarize key baseline demographic and injury characteristics. 112 

 113 

STATISTICAL PRINCIPLES 114 

All secondary (clinical) analyses are exploratory as this is a pilot study which is insufficiently 115 
powered to definitively answer the secondary research questions.  We will therefore not present 116 
p values when making comparisons.  All confidence intervals that are reported will be 95% 117 
confidence intervals.  We do not intend to make any adjustments for multiplicity, and we do not 118 
plan to impute for missing data in this pilot study.  We do not plan to conduct any subgroup 119 
analyses. 120 

 121 

ANALYSES 122 

Primary Analyses 123 
Primary Outcome 124 
The primary outcome of the pilot study is feasibility.  This includes four major components of 125 
feasibility: 126 

1. Number of patients recruited at each site during a 12-month period 127 
2. Percentage of missed and out of window visits 128 
3. Percentage of included patients followed at 12 months for the primary and secondary 129 

outcomes 130 
4. The percentage of case report forms, including patient questionnaires, completed at 12 131 

months. 132 
 133 
Analysis Plan – Primary 134 
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The primary analysis will be descriptive.  We will report recruitment, missed visits, out of window 135 
visits, participant completion data, and completed form data as counts and percentages with 95% 136 
confidence intervals (Tables 1 and 2). 137 
 138 
Based on the primary analyses, we will report whether the feasibility criteria have been met, and 139 
recommend modifications to the protocol for any planned definitive studies, if needed. 140 
 141 
2.4 Feasibility Criteria 142 
We have set the following criteria for feasibility: 143 
1. Recruitment – Each site should recruit 50 participants in 12 months or less 144 
2. Adherence to visit windows – 75% of visits within defined windows 145 
3. Participant retention – Loss to follow-up should remain under 15% 146 
4. Data completeness - Questionnaire completion should remain over 80% 147 
 148 
Table 1: Feasibility outcomes 149 

Site # Recruited 
in 12 Months 

Time to 
Reach 

Target*  

Missed 
Visits/Total 
Visits (%; 
95% CI) 

Out of 
Window 

Visits/Total 
Visits (%; 
95% CI 

Completed 
Participants/Total 
Participants (%; 

95% CI 

Hamilton      
Toronto      
Calgary      
Deventer      
Barcelona      
Helsinki      

*Target at each site is 50 participants except Barcelona and Helsinki (25 each) 150 
 151 
Table 2: Percentage (and 95% CI) of completed forms at each visit 152 

Form/ 
Questionnaire 

Baseline 1 
Month* 

3 
Month 

6 
Month 

12 
Month 

Demographics      
IPV Status      
Return to Function      
EQ-5D      
Support Service Use      
Stages of Change      
Complications/SAEs      

*The 1-month visit is optional for participants whose injury occurred between 4 and 6 weeks 153 
before enrollment 154 
 155 
Secondary Analyses 156 
PRAISE-2 Secondary Outcomes 157 
Secondary outcomes for the pilot study are the planned clinical outcomes of the definitive study 158 
including:  159 
1. Injury-related complications  160 
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2. Return to pre-injury function 161 
3. Incident cases of IPV 162 
4. Utilization and associated costs of health, legal, and social support services 163 
5. Changes in abuse severity and type of abuse 164 
6. Health-related quality of life (EQ-5D) 165 
7. Stage of change (Domestic Violence Survivor Assessment) 166 
 167 
Secondary Analyses 168 
When referring to comparisons across groups by IPV status, the groups will be determined using 169 
the PRAISE method (PRAISE Investigators, 2013).  A participant will be considered to have 170 
disclosed IPV if she answers positively to at least one of the three direct screening questions. 171 
 172 
Injury-related complications  173 
We will present the percentage of patients with injury-related complications descriptively (Table 174 
3) by group (experienced IPV versus not).  We will compare across groups using binary logistic 175 
regression.  The dependent variable will be whether the participant experienced one or more 176 
injury-related complications (binary).  Independent variables will include past 12 month IPV 177 
status (binary), age (continuous), type of injury (open fracture, closed fracture, dislocation), 178 
location of injury (upper extremity, lower extremity, other), and location (Canada vs. Europe).  179 
We will report odds ratios with 95% CIs (Table 4). 180 
 181 
Table 3: Injury-related complications by IPV status 182 

Complication Type Past 12 months Lifetime 
IPV No IPV IPV No IPV 

Complication 1     
Complication 2     
Complication 3     
…     

 183 
Table 4: Binary logistic regression of selected demographic characteristics on injury-related 184 
complications 185 
Factor Odds ratio 95% CI 
IPV in past 12 months   
Age (10-year 
increments) 

  

Type of injury 
   Open fracture 
   Closed fracture 
   Dislocation 

  

Location of injury 
   Upper extremity 
   Lower extremity 
   Other 

  

Location 
  Canada 
  Europe 
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 186 
Return to pre-injury function 187 
We will report the cumulative percentage of patients achieving return to pre-injury level of 188 
function in each group at baseline, 1 month, 3 months, 6 months, and 12 months with 95% CI 189 
(Table 5).  Return to function will be defined as the participant reporting “I have returned to all 190 
of my responsibilities” for at least two of return to work, return to leisure, and return to home 191 
responsibilities. We will compare across groups using binary logistic regression.  The dependent 192 
variable will be whether the participant achieved return to function by 12 months (binary).  193 
Independent variables will include past 12 month IPV status (binary), age (continuous), type of 194 
injury (open fracture, closed fracture, dislocation), location of injury (upper extremity, lower 195 
extremity, other), and location (Canada vs. Europe).  We will report odds ratios with 95% CIs 196 
(Table 6). 197 
 198 
Table 5: Cumulative return to function 199 

Visit Percentage (and 95% CI) returned to 
function 

IPV in 
past year 

No IPV in 
past year 

Total 

Baseline    
1 month*    
3 months    
6 months    
12 months    

* The 1-month visit is optional for participants whose injury occurred between 4 and 6 weeks 200 
before enrollment 201 
 202 
Table 6: Binary logistic regression of selected demographic characteristics on return to function 203 
Factor Odds ratio 95% CI 
IPV in past 12 months   
Age (10-year 
increments) 

  

Type of injury 
   Open fracture 
   Closed fracture 
   Dislocation 

  

Location of injury 
   Upper extremity 
   Lower extremity 
   Other 

  

Location 
  Canada 
  Europe 

  

 204 
Incident cases of IPV 205 
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We will report the incidence of new IPV cases reported within the 12-month study period with 206 
95% CI.  The numerator will be the number of new IPV cases and the denominator will be the 207 
total population at risk (i.e. total sample size excluding number of non-abused women at baseline). 208 
 209 
Utilization and associated costs of health, legal, and social support services 210 
We will report percentages of women using each service per IPV group over 12 months and the 211 
median number of times that participants used each service with Quartiles 1 and 3 (Q1-Q3) (Table 212 
7).  Direct costs will be derived by assigning costs to adjudicated injury-related complications and 213 
self-reported utilization of health care services, based on provincial case costing registries and 214 
health care provider benefit schedules6. All remaining direct costs will be estimated by multiplying 215 
self-reported quantities of utilization (e.g., visits to social worker, use of mental health services) 216 
by the unit cost of service, based on provincial or national average charges. Indirect costs will be 217 
calculated using self-reported annual income and return to function. Costs will be presented as 218 
means with 95% CIs, and histograms. Due to the non-normality of cost data, non-parametric 219 
bootstrap estimates will be used to present the difference in mean costs between those with and 220 
without a history of IPV. Multivariable sensitivity analysis will be conducted by using 95% CI and 221 
reported cost ranges for input parameters. All costs will be inflated to 2018 Canadian dollars using 222 
the appropriate prices indices. (Table 8)  223 
 224 
Table 7: Support service use 225 
Support service type IPV past 12 months No IPV past 12 months 

number using the 
service (%; 95% 
CI) 

median times 
(Q1-Q3) 

number using the 
service (%; 95% 
CI) 

median 
times (Q1-
Q3) 

Primary care physician     
Emergency department     
Physiotherapist     
…     

 226 
Table 8: Economic analyses 227 
Cost Category IPV past 12 

months 
No IPV past 
12 months 

Difference in 1 year  
mean* costs 

($) Mean* cost ($) Mean* cost 
($) 

Direct costs    
     Injury-related complications    
     Utilization of health-care/services    
Indirect costs    
     Time off work/loss of income    
Total    

*We will use median cost (and Q1-Q3) if the data are skewed 228 
 229 
Changes in abuse severity and type of abuse 230 
We will graphically present the proportion of patients who experienced no abuse, a stable level of 231 
abuse, escalating abuse, and de-escalating abuse over 12 months with 95% CI. 232 
 233 
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Health-related quality of life (EQ-5D) 234 
We will report the mean change in HRQL from baseline to the 1-month, 3-month, 6-month, and 235 
12-month visits by group with 95% CI (Table 9). We will also estimate utility, which will be 236 
modelled over the course of 1-year follow-up, using 3, 6 and 12 month EQ-5D scores and 237 
standard trapezoidal rules (CADTH, 2015). Utility will be presented as quality adjusted life years 238 
(QALYs) for each group, with 95% CI, where 1 represents full health and 0 represents death.  239 
The difference between each group will be presented as QALYs lost with 95% CI.  240 
 241 
Table 9: Health related quality of life 242 

Visit Mean HRQL change from baseline 
(95% CI) 

IPV in 
past year 

No IPV in 
past year 

Total 

1-month*    
3-months    
6-months    
12-months    

* The 1-month visit is optional for participants whose injury occurred between 4 and 6 weeks 243 
before enrollment 244 
 245 
Stage of change (Domestic Violence Survivor Assessment) 246 
This analysis will only include participants who report that their current relationship is or was 247 
abusive.  We will report the percentage of participants in each stage of change at each visit 248 
(Table 10). We will also report the percentage of participants who move forward through the 249 
stages of change, move backward, or stay at the same stage at 1-month, 3-months, 6-months, 9-250 
months, and 12-months compared to baseline (Table 11).   251 

Table 10:  Percentage (95% CI) of participants at each stage of change by visit 252 

Stage of change Baseline 1 month* 3 months 6 months 12 months 
Precontemplation      
Contemplation      
Preparation      
Action      
Maintenance      

* The 1-month visit is optional for participants whose injury occurred between 4 and 6 weeks 253 
before enrollment 254 
 255 
Table 11:  Percentage (95% CI) of participants who moved through the stages of change by visit 256 

Visit Stayed the same Moved forward Moved backward 
1 month*    
3 months    
6 months    
12 months    

* The 1-month visit is optional for participants whose injury occurred between 4 and 6 weeks 257 
before enrollment 258 

PeerJ Preprints | https://doi.org/10.7287/peerj.preprints.26918v1 | CC BY 4.0 Open Access | rec: 7 May 2018, publ: 7 May 2018



10 
 

 259 
COMPETING INTERESTS 260 
The authors declare that they have no competing interests 261 
 262 
FUNDING 263 
Ms. Kim Madden is funded by a Canadian Institutes of Health Research Doctoral Award (Grant 264 
Reference No. GSD-134929). Dr. Mohit Bhandari is funded, in part, by a Canada Research Chair 265 
(McMaster University). Dr. Michelle Ghert is funded, in part, by the Canadian Institutes of Health 266 
Research (Grant Reference No. MOP-137104) and the Canadian Cancer Society Research 267 
Institute. No funding was received for the preparation of this manuscript.  268 

AUTHOR CONTRIBUTIONS 269 
KM and MB designed the study. All authors provided critical refinements to the study design 270 
and/or statistical analysis plan.  KM drafted the manuscript and all authors made critical revisions. 271 
All authors read and approved the final manuscript. 272 
 273 
REFERENCES 274 

American Academy of Orthopaedic Surgeons (AAOS). Child Abuse or Maltreatment, Elder 275 
Maltreatment, and Intimate Partner Violence (IPV): The Orthopaedic Surgeon’s Responsibilities 276 
in Domestic and Family Violence. 277 
https://www.aaos.org/uploadedFiles/PreProduction/About/Opinion_Statements/advistmt/1030%2278 
0Child%20Abuse%20or%20Maltreatment,%20Elder%20Maltreament,%20and%20Intimate%20279 
Partner%20Violence%20(IPV).pdf. Revised Sept 2012  280 

CADTH. Guidance Document for the Costing of Health Care Resources in the Canadian Setting. 281 
Second Edition. Jun 2015 282 

Canadian Orthopaedic Association (COA): Intimate Partner Violence Position Statement and 283 
Best Practice Recommendations. Jan 2017. http://coa-aco.org/wp-284 
content/uploads/2017/05/COA_Intimate_Partner_Violence_Position_Statement_and_Best_Practi285 
ce_Recommendations_FINAL-1.pdf.  286 

PRAISE Investigators, Bhandari M, Sprague S, Dosanjh S, Petrisor B, Resendes S, Madden K, 287 
Schemitsch EH. The prevalence of intimate partner violence across orthopaedic fracture clinics 288 
in Ontario. J Bone Joint Surg Am. 2011 Jan 19;93(2):132-41. 289 

PRAISE Investigators. Prevalence of abuse and intimate partner violence surgical evaluation 290 
(PRAISE) in orthopaedic fracture clinics: a multinational prevalence study. Lancet. 2013 Sep 291 
7;382(9895):866-76 292 

PRAISE-2 Investigators. Prospective Evaluation of Intimate Partner Violence in Fracture Clinics 293 
(PRAISE-2): Protocol for A Multicentre Pilot Prospective Cohort Study. Pilot and Feasibility 294 
Studies. [In review April 2018] 295 

Thabane L, Ma J, Chu R, Cheng J, Ismaila A, Rios LP, Robson R, Thabane M, Giangregorio L, 296 
Goldsmith CH. A tutorial on pilot studies: the what, why and how. BMC Med Res Methodol. 297 
2010 Jan 6;10:1.  298 

PeerJ Preprints | https://doi.org/10.7287/peerj.preprints.26918v1 | CC BY 4.0 Open Access | rec: 7 May 2018, publ: 7 May 2018


