


FAST primary data analysis
Gillian Heller
15/04/2025
[bookmark: session-information]Session information

## ─ Session info ───────────────────────────────────────────────────────────────
##  setting  value
##  version  R version 4.4.2 (2024-10-31)
##  os       macOS Sequoia 15.3.2
##  system   x86_64, darwin20
##  ui       X11
##  language (EN)
##  collate  en_US.UTF-8
##  ctype    en_US.UTF-8
##  tz       Australia/Sydney
##  date     2025-04-15
##  pandoc   3.2 @ /Applications/RStudio.app/Contents/Resources/app/quarto/bin/tools/x86_64/ (via rmarkdown)
##  quarto   1.3.450 @ /usr/local/bin/quarto
## 
## ─ Packages ───────────────────────────────────────────────────────────────────
##  package           * version date (UTC) lib source
##  askpass             1.2.1   2024-10-04 [1] CRAN (R 4.4.1)
##  cachem              1.1.0   2024-05-16 [1] CRAN (R 4.4.0)
##  cli                 3.6.4   2025-02-13 [1] CRAN (R 4.4.1)
##  colorspace          2.1-1   2024-07-26 [1] CRAN (R 4.4.0)
##  data.table          1.17.0  2025-02-22 [1] CRAN (R 4.4.1)
##  digest              0.6.37  2024-08-19 [1] CRAN (R 4.4.1)
##  dplyr             * 1.1.4   2023-11-17 [1] CRAN (R 4.4.0)
##  evaluate            1.0.3   2025-01-10 [1] CRAN (R 4.4.1)
##  fastmap             1.2.0   2024-05-15 [1] CRAN (R 4.4.0)
##  flextable         * 0.9.7   2024-10-27 [1] CRAN (R 4.4.1)
##  fontBitstreamVera   0.1.1   2017-02-01 [1] CRAN (R 4.4.0)
##  fontLiberation      0.1.0   2016-10-15 [1] CRAN (R 4.4.0)
##  fontquiver          0.2.1   2017-02-01 [1] CRAN (R 4.4.0)
##  forcats           * 1.0.0   2023-01-29 [1] CRAN (R 4.4.0)
##  gamlss            * 5.4-22  2024-03-20 [1] CRAN (R 4.4.0)
##  gamlss.data       * 6.0-6   2024-03-14 [1] CRAN (R 4.4.0)
##  gamlss.dist       * 6.1-1   2023-08-23 [1] CRAN (R 4.4.0)
##  gdtools             0.4.1   2024-11-04 [1] CRAN (R 4.4.1)
##  generics            0.1.3   2022-07-05 [1] CRAN (R 4.4.0)
##  ggplot2           * 3.5.1   2024-04-23 [1] CRAN (R 4.4.0)
##  glm2                1.2.1   2018-08-11 [1] CRAN (R 4.4.0)
##  glue                1.8.0   2024-09-30 [1] CRAN (R 4.4.1)
##  gt                * 0.11.1  2024-10-04 [1] CRAN (R 4.4.1)
##  gtable              0.3.6   2024-10-25 [1] CRAN (R 4.4.1)
##  gtsummary         * 2.1.0   2025-02-19 [1] CRAN (R 4.4.1)
##  haven             * 2.5.4   2023-11-30 [1] CRAN (R 4.4.0)
##  hms                 1.1.3   2023-03-21 [1] CRAN (R 4.4.0)
##  htmltools           0.5.8.1 2024-04-04 [1] CRAN (R 4.4.0)
##  iterators           1.0.14  2022-02-05 [1] CRAN (R 4.4.0)
##  itertools2          0.1.1   2014-08-08 [1] CRAN (R 4.4.0)
##  knitr               1.49    2024-11-08 [1] CRAN (R 4.4.1)
##  lattice             0.22-6  2024-03-20 [1] CRAN (R 4.4.2)
##  lifecycle           1.0.4   2023-11-07 [1] CRAN (R 4.4.0)
##  logbin            * 2.0.5   2021-08-09 [1] CRAN (R 4.4.0)
##  lubridate         * 1.9.4   2024-12-08 [1] CRAN (R 4.4.1)
##  magrittr            2.0.3   2022-03-30 [1] CRAN (R 4.4.0)
##  MASS                7.3-65  2025-02-28 [1] CRAN (R 4.4.1)
##  Matrix              1.7-2   2025-01-23 [1] CRAN (R 4.4.1)
##  memoise             2.0.1   2021-11-26 [1] CRAN (R 4.4.0)
##  munsell             0.5.1   2024-04-01 [1] CRAN (R 4.4.0)
##  nlme              * 3.1-167 2025-01-27 [1] CRAN (R 4.4.1)
##  officedown        * 0.3.3   2024-07-16 [1] CRAN (R 4.4.0)
##  officer           * 0.6.7   2024-10-09 [1] CRAN (R 4.4.1)
##  openssl             2.3.2   2025-02-03 [1] CRAN (R 4.4.1)
##  pillar              1.10.1  2025-01-07 [1] CRAN (R 4.4.1)
##  pkgconfig           2.0.3   2019-09-22 [1] CRAN (R 4.4.0)
##  purrr             * 1.0.4   2025-02-05 [1] CRAN (R 4.4.1)
##  R6                  2.6.1   2025-02-15 [1] CRAN (R 4.4.1)
##  ragg                1.3.3   2024-09-11 [1] CRAN (R 4.4.1)
##  Rcpp                1.0.14  2025-01-12 [1] CRAN (R 4.4.1)
##  readr             * 2.1.5   2024-01-10 [1] CRAN (R 4.4.0)
##  rlang               1.1.5   2025-01-17 [1] CRAN (R 4.4.1)
##  rmarkdown           2.29    2024-11-04 [1] CRAN (R 4.4.1)
##  rstudioapi          0.17.1  2024-10-22 [1] CRAN (R 4.4.1)
##  rvg                 0.3.4   2024-08-27 [1] CRAN (R 4.4.1)
##  scales              1.3.0   2023-11-28 [1] CRAN (R 4.4.0)
##  sessioninfo       * 1.2.3   2025-02-05 [1] CRAN (R 4.4.1)
##  stringi             1.8.4   2024-05-06 [1] CRAN (R 4.4.0)
##  stringr           * 1.5.1   2023-11-14 [1] CRAN (R 4.4.0)
##  survival            3.8-3   2024-12-17 [1] CRAN (R 4.4.1)
##  systemfonts         1.2.1   2025-01-20 [1] CRAN (R 4.4.1)
##  textshaping         1.0.0   2025-01-20 [1] CRAN (R 4.4.1)
##  tibble            * 3.2.1   2023-03-20 [1] CRAN (R 4.4.0)
##  tidyr             * 1.3.1   2024-01-24 [1] CRAN (R 4.4.0)
##  tidyselect          1.2.1   2024-03-11 [1] CRAN (R 4.4.0)
##  tidyverse         * 2.0.0   2023-02-22 [1] CRAN (R 4.4.0)
##  timechange          0.3.0   2024-01-18 [1] CRAN (R 4.4.0)
##  tzdb                0.4.0   2023-05-12 [1] CRAN (R 4.4.0)
##  uuid                1.2-1   2024-07-29 [1] CRAN (R 4.4.0)
##  vctrs               0.6.5   2023-12-01 [1] CRAN (R 4.4.0)
##  withr               3.0.2   2024-10-28 [1] CRAN (R 4.4.1)
##  xfun                0.51    2025-02-19 [1] CRAN (R 4.4.1)
##  xml2                1.3.7   2025-02-28 [1] CRAN (R 4.4.1)
##  yaml                2.3.10  2024-07-26 [1] CRAN (R 4.4.0)
##  zip                 2.3.2   2025-02-01 [1] CRAN (R 4.4.1)
## 
##  [1] /Library/Frameworks/R.framework/Versions/4.4-x86_64/Resources/library
##  * ── Packages attached to the search path.
## 
## ──────────────────────────────────────────────────────────────────────────────


[bookmark: read-data]Read data
read_spss("FASTstudy falls blinded 3rd Dec 2024.sav") |>
  filter(!is.na(ID)) |>
  mutate(FallerYesNo = haven::as_factor(FallerYesNo),
          RandomisationGroup = factor(RandomisationGroup, labels=c("Control", "Intervention")),
         `Number of falls in the 12M prior to trial` = case_when(
           is.na(Numberoffallsinthe12Mpriortotrial) ~ 0,
           TRUE ~ Numberoffallsinthe12Mpriortotrial)
         ) -> FASTdata

[bookmark: data-summary]Data summary
FASTdata |>
  select(RandomisationGroup, Totaldaysinstudy, Historyoffalls, `Number of falls in the 12M prior to trial`, FallerYesNo, TotalFalls12month, TotalFalls6month) |>
  tbl_summary(by=RandomisationGroup,
              statistic = all_continuous() ~ "{mean} ({sd})") |>
  as_flex_table()
	Characteristic
	Control
(n=184)1
	Intervention
(n=186)1

	Total days in study
	351.8 (53.2)
	343.8 (74.1)

	History of falls
	145 (79%)
	151 (81%)

	Number of falls in the 12M prior to trial
	2.0 (3.2)
	1.9 (2.9)

	Faller
Yes/No
	
	

	Faller no
	75 (41%)
	82 (44%)

	Faller yes
	109 (59%)
	104 (56%)

	Total to 12M
	2.7 (5.5)
	1.8 (3.0)

	Total to 6M
	1.5 (3.0)
	1.1 (2.2)

	Missing
	0
	1

	1Mean (SD); n (%)




[bookmark: month-falls]12-month falls
FASTdata |>
  select(RandomisationGroup, TotalFalls12month, Totaldaysinstudy) |>
  na.omit() -> FASTsubset

m1 <- gamlss(TotalFalls12month ~ RandomisationGroup + offset(log(Totaldaysinstudy)),
             data=FASTsubset, family=NBI)
a = summary(m1)
m2 <- gamlss(TotalFalls12month ~ -1 + RandomisationGroup + offset(log(Totaldaysinstudy)),
             data=FASTsubset, family=NBI) 

newdata = FASTsubset[c(3,1),]
p2=predict(m2, newdata=newdata, data=FASTsubset, type="response")
## this isn't working when I render :(
## compute and store it
se = sqrt(diag(vcov(m2)))[1:2]
save(se, file="se.RData")
load("se.RData")
lowerControl = round(exp(log(p2)[1]-2*se[1]),2)
upperControl = round(exp(log(p2)[1]+2*se[1]),2)

lowerIntervention = round(exp(log(p2)[2]-2*se[2]),2)
upperIntervention = round(exp(log(p2)[2]+2*se[2]),2)
· Negative binomial model
· adjusting for total days in study
· 12-month rate of falls (mean (95% confidence interval)):
· Intervention 1.85 (1.45, 2.36)
· Control 2.76 (2.19, 3.48)
· p-value for difference in rate of falls between Intervention and Control: p = 0.018
· Note that the above mean rates of falls are slightly higher than what is in the table above, because they are adjusting for the fact that not all subjects were in the study for 365 days.
LT <- round(exp(a[2,1]),2)
LT.lower <- round(exp(a[2,1] -2*a[2,2]),2)
LT.upper <- round(exp(a[2,1] +2*a[2,2]),2)
· Rate ratio Intervention/Control = 0.67 (0.48, 0.94) (p = 0.018)

[bookmark: month-falls-1]6-month falls
FASTdata |>
  select(RandomisationGroup, TotalFalls6month, TotalDays6month) |>
  na.omit() -> FASTsubset.6

m1.6 <- gamlss(TotalFalls6month ~ RandomisationGroup + offset(log(TotalDays6month)),
             data=FASTsubset.6, family=NBI)
a.6 = summary(m1.6)
m2.6 <- gamlss(TotalFalls6month ~ -1 + RandomisationGroup + offset(log(TotalDays6month)),
             data=FASTsubset.6, family=NBI) 

newdata.6 = FASTsubset.6[c(3,1),]
p2.6=predict(m2.6, newdata=newdata.6, data=FASTsubset.6, type="response")
## this isn't working when I render :(
## compute and store it
se.6 = sqrt(diag(vcov(m2.6)))[1:2]
save(se, se.6, file="se.RData")
load("../Data/se.RData")
lowerControl = round(exp(log(p2.6)[1]-2*se.6[1]),2)
upperControl = round(exp(log(p2.6)[1]+2*se.6[1]),2)

lowerIntervention = round(exp(log(p2.6)[2]-2*se.6[2]),2)
upperIntervention = round(exp(log(p2.6)[2]+2*se.6[2]),2)
· Negative binomial model
· adjusting for total days in 6 months
· 6-month rate of falls (mean (95% confidence interval)):
· Intervention 1.14 (0.87, 1.49)
· Control 1.47 (1.13, 1.91)
· p-value for difference in rate of falls between Intervention and Control: p = 0.18
LT <- round(exp(a.6[2,1]),2)
LT.lower <- round(exp(a.6[2,1] -2*a.6[2,2]),2)
LT.upper <- round(exp(a.6[2,1] +2*a.6[2,2]),2)
· Rate ratio Intervention/Control = 0.78 (0.53, 1.13) (p = 0.18)


[bookmark: X5cb21b49dbe529647194c96bc3d11d82a3873ee]Proportion of participants experiencing a fall
FASTdata |>
  mutate(faller = as.numeric(TotalFalls12month>0)) |>
  select(RandomisationGroup, faller) |>
  na.omit() -> FASTsubset

# log-binomial regression
m7 <- logbin(faller ~ RandomisationGroup, data=FASTsubset)
a = summary(m7)
b = confint(m7)
· Relative risk for fall = exp(-0.06) = 0.94
· 95% confidence interval = exp(-0.23, 0.12) = (0.79, 1.12)
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