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Abstract 19 

Purpose:  Despite the potential for individual participant data (IPD) meta-analysis to 20 

yield more valid results than aggregate data (AD) meta-analysis, the feasibility of 21 

obtaining IPD is not well established. The purpose of this study was to add to that 22 

literature. Methods: Using data from a previous meta-analysis of 29 studies on exercise 23 

in adults with arthritis and other rheumatic disease, the percentage of studies in which 24 

useable IPD was provided was calculated. Exact logistic regression was used to 25 

examine the association between the retrieval of IPD with year of publication and 26 

country in which the study was conducted (USA versus Other) included as potential 27 

predictors. A two-tailed alpha value < 0.05 was considered statistically significant.  28 

Results: Eight of 29 authors (27.6%, 95% CI = 11.3% to 43.8%) provided useable IPD. 29 

Neither year of publication (odds ratio = 1.05, 95% CI = 0.90 to 1.27, p = 0.58) nor 30 

country (odds ratio = 1.36, 95% CI = 0.20 to 10.9, p = 1.00) was significantly associated 31 

with the obtainment of IPD. Conclusions: Aggregate data meta-analysis may be 32 

preferable to IPD meta-analysis. However, further research is warranted before any 33 

definitive recommendations can be made.  34 

 35 
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1. Introduction 42 

  The prevalence of meta-analyses has increased substantially over approximately the 43 

past 25 years. For example, a recent PubMed search by the first author on February 21, 44 

2015 using the keyword “meta-analysis” found that the number of citations increased 45 

from 331 in 1990 to 14,329 in 2014 (unpublished results).  While aggregate data (AD) 46 

meta-analysis, an approach in which summary statistics from eligible studies are 47 

pooled, is still the most common type of meta-analysis, individual participant data (IPD) 48 

meta-analysis pools the results from different studies based on data from each 49 

participant [1].  Two of the potential advantages of IPD meta-analyses are the ability to 50 

examine covariates at the individual level as well as a potential reduction in reporting 51 

and publication biases [1-4]. However, a major disadvantage may be the ability to 52 

retrieve IPD from eligible studies, thus leading to a smaller number of included trials and 53 

potentially biased results on the topic of interest.  The investigative team has previously 54 

reported the retrieval of IPD from only 29 of 76 (38.2%) eligible studies dealing with the 55 

effects of exercise on bone mineral density in adults [5].  However, this study was 56 

conducted approximately 13 years ago. Since that time, technological advances have 57 

improved one’s ability to store and share data, thereby making it easier to share de-58 

identified IPD with others. In addition, knowledge regarding the feasibility of obtaining 59 

IPD, an important factor when making decisions about whether an AD or IPD meta-60 

analysis should be conducted, is not well established [6-8].  The purpose of this short 61 

communication was to add to this literature. 62 

2. Materials and Methods 63 
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2.1. Data source. Data were derived from a recently published AD meta-analysis in 64 

which an IPD meta-analysis was originally planned, details of which have been 65 

described elsewhere [9].  Briefly, studies were included if they were randomized 66 

controlled trials examining the effects of exercise (aerobic, strength training, or both) on 67 

depressive symptoms in adults with arthritis and other rheumatic diseases [9]. Twenty-68 

nine studies representing 2,449 participants (1,470 exercise, 979 control) were included 69 

[10-38].    70 

2.2. Retrieval of IPD. Using a pre-defined form letter (see Supplementary File 1), de-71 

identified IPD was requested by having the second author contact the corresponding 72 

author of each eligible study via electronic mail asking if they would be interested in 73 

providing IPD. A response was requested within two weeks, regardless of interest, with 74 

the authors being informed that they would be listed in the acknowledgements section 75 

of each published study derived from the project if they provided their IPD. If no 76 

response was received within two weeks, up to two additional requests were sent via 77 

electronic mail. For those who responded but chose not to contribute, reasons given for 78 

not participating, if any, were recorded. For those authors who expressed interest in 79 

providing IPD, a second electronic mail was sent that included an attachment consisting 80 

of a pre-defined list of IPD requested (see Supplementary File 2). Investigators were 81 

asked to provide IPD in a format that was convenient for them within four weeks. If IPD 82 

was not received within four weeks, as many as two additional reminders were sent via 83 

electronic mail. The dates of all communications were recorded.  84 

2.3. Statistical Analysis. Descriptive statistics were used to describe the number of 85 

responses to initial electronic mail requests for IPD, number of days to respond to initial 86 
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electronic mail requests, number of authors who provided useable IPD, and number of 87 

days from initial requests to receipt of IPD.  Reasons for not providing IPD from authors 88 

who were willing to supply such information were also recorded.  Furthermore, 89 

descriptive statistics were calculated for the two potential predictors included in the 90 

regression model.   91 

  Because of the small sample size, exact logistic regression was used to examine for 92 

potential predictors with respect to whether or not IPD was received [39].  Based on 93 

previous research [5], the two potential predictors included in the model were country in 94 

which the study was conducted and year that the study was published.  The chi-square 95 

distribution (𝜒𝜒2) was used to examine the overall model. The alpha level for statistical 96 

significance was set at p < 0.05.  97 

3. Results 98 

3.1. Descriptive Statistics for Retrieval of IPD. The authors from 20 of 29 studies 99 

(69.0%, 95% CI = 52.2% to 85.8%) responded to initial electronic mail requests for IPD 100 

while 9 (31.0%, 95% CI = 14.2% to 47.8%) never responded despite multiple requests. 101 

The response time to initial requests varied widely from 1 to 181 days (𝑋𝑋�+SD = 54.2 + 102 

74.8, 95% CI = 21.4 to 87.0, Mdn = 17).  Eight of 29 authors (27.6%, 95% CI = 11.3% to 103 

43.8%) provided useable IPD.  The number of days from initial requests for data to 104 

receipt of IPD ranged from 36 to 179 (𝑋𝑋�+SD = 74.4 + 46.4, 95% CI = 42.0 to 106.8, Mdn 105 

= 64). Reasons for not providing IPD included not having the data any longer (n=4) and 106 

time (n=1). Another author said they would supply IPD if a consortium was formed and 107 

in which they were included as a co-author. Year of publication ranged from 1989 to 108 

2011. Thirteen studies (44.8%, 95% CI = 26.7% to 62.9%) were conducted in the United 109 
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States while the remaining 16 (55.2%, 95% CI = 37.1% to 73.3%) were conducted in 110 

countries other than the United States.  111 

3.2. Potential Predictors in the Obtainment of IPD. Results for exact logistic regression 112 

are shown in Table 1.  The overall model was not statistically significant (𝜒𝜒2 = 0.62, p= 113 

0.71) and neither year of publication nor country were significant predictors for the 114 

receipt of IPD (p>0.05 for both).  115 

4. Discussion 116 

4.1. Overall Findings. The current study suggests that the obtainment of IPD was low, 117 

with less than one third of eligible studies providing such. The inability to obtain IPD 118 

from the majority of eligible studies may bias results and limit one from conducting 119 

analyses based on individual versus grouped data, one of the very reasons for 120 

conducting an IPD meta-analysis [1,4].  While methods exist for combining IPD and AD 121 

[8,40] , the investigative team was not comfortable using those methods because of the 122 

inability to obtain the data necessary to replicate the results reported in this previous 123 

work (Dr. Richard Riley, personal electronic mail communication, July 11, 2012, Dr. Jan 124 

Staessen, personal electronic mail communication, July 30, 2012) [40].  125 

  The response rates observed are either similar to [5,6], lower [7,8] or higher [41] than 126 

previous research. Most notably, this latter study was only able to retrieve IPD for 15% 127 

of eligible participants [41]. Possible reasons for the lower response rates observed in 128 

the current study include the lack of a consortium, larger number of eligible studies and 129 

older publication years for eligible studies.  The lack of association between year and 130 

country with the obtainment of IPD are in contrast with previous research where a trend 131 

was found for both to be associated with the retrieval of IPD [5].  One possible reason 132 
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for this discrepancy may have been the smaller number of studies included (29 versus 133 

76) [5].  134 

Finally, as previously reported [9], no statistically significant or clinically important 135 

differences were found in depressive symptoms between those studies that supplied 136 

IPD versus those that did not, a finding consistent with previous research [5]. 137 

4.2. Implications for Research and Practice. Given that this was a case study, a need 138 

exists for additional work that includes multiple IPD meta-analyses. This should include 139 

data regarding the time and costs involved in conducting an IPD meta-analysis, 140 

something that was beyond the scope of the current investigation.   141 

  Given the inability to obtain the majority of IPD, an AD meta-analysis may be 142 

preferable.  However, if one chooses to conduct an IPD meta-analysis, the length of 143 

time to retrieve IPD needs to be considered. In addition, while the development of a 144 

consortium between authors of the original studies may increase the amount of IPD 145 

obtained, this should be balanced with the additional time involved. Most notably, any 146 

potential benefit of an IPD meta-analysis should be considered with respect to the 147 

increased costs. For example, Steinberg et al., estimated that the costs associated with 148 

conducting a meta-analysis of 12 studies was more than 5 times greater using the IPD 149 

versus AD approach [42] while others estimated the costs of this same study to be at 150 

least 8 times greater given that the investigative team continued to work on the study 151 

after funding for the project ended [43].   152 

4.3. Strengths and Potential Limitations Strengths. To the best of the authors’ 153 

knowledge, this is one of the most recent studies regarding the feasibility of retrieving 154 

IPD.  However, since the study focused on one attempted IPD meta-analysis, the 155 
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findings may not be generalizable to other IPD meta-analyses. In addition, no cost data 156 

were collected or analyzed, thereby limiting the applicability of results. Finally, the 157 

collapsing of countries other than the US into one category because of the small 158 

number of studies available for each country could have biased the results.  159 

5. Conclusions  160 

The results of the current study suggest that an AD meta-analysis may be preferable to 161 

an IPD meta-analysis. However, further research is warranted before any definitive 162 

recommendations can be made.  163 
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Table 1. Results for exact logistic regression for receipt of IPD (n = 29). 303 

Variable OR SE p 95% CI 

Year 1.05 0.09 0.58 0.90, 1.27 

Country 1.36 1.12 1.00 0.20, 10.90 

Notes: IPD, Individual participant data; OR, odds ratio; SE, standard error; 304 

p, alpha value, calculated as 2 * the probability of the sufficiency statistic, 305 

a statistic derived from single-parameter tests of the null hypothesis that 306 

the coefficient equals zero versus a 2-sided alternative; 95% CI, 95% 307 

confidence interval; Alpha (p) and 95% CI calculated from exact 308 

conditional distributions; both independent variables (year and country) 309 

calculated separately with the other variable conditioned out of the 310 

calculation.  311 
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