PA change analyses
Table of contents

targets::tar_config_set(store = here::here("_targets"))
source(here::here("R/functions.R"))
source(here::here("R/glmnet-reg.R"))
library(targets)
library(tidyverse)
Warning: pakke 'ggplot2' blev bygget under R version 4.3.3
── Attaching core tidyverse packages ──────────────────────── tidyverse 2.0.0 ──
✔ dplyr     1.1.4     ✔ readr     2.1.5
✔ forcats   1.0.0     ✔ stringr   1.5.1
✔ ggplot2   3.5.0     ✔ tibble    3.2.1
✔ lubridate 1.9.3     ✔ tidyr     1.3.1
✔ purrr     1.0.2     
── Conflicts ────────────────────────────────────────── tidyverse_conflicts() ──
✖ dplyr::filter() masks stats::filter()
✖ dplyr::lag()    masks stats::lag()
ℹ Use the conflicted package (<http://conflicted.r-lib.org/>) to force all conflicts to become errors
Calibration
ls <- targets::tar_read(ls_pred_models)

(c1 <- ls |>
  setNames(c("A: Predicting decrease", "B: Predicting increase")) |>
  purrr::imap(\(.y, .i) {
    .y |>
      purrr::pluck("model") |>
      purrr::pluck("TestProb") |>
      dplyr::bind_rows() |>
      (\(.x) {
        predtools::calibration_plot(
          data = as.data.frame(
            dplyr::select(.x, y, pred) |>
              dplyr::mutate(y = as.numeric(y) -
                              1)
          ),
          obs = "y",
          pred = "pred"#,
          # x_lim = c(0, 1),
          # y_lim = c(-.1, 1.1)
        )
      })() |>
      purrr::pluck("calibration_plot") +
      ggplot2::labs(title = .i)+
      ggplot2::scale_x_continuous(breaks=seq(0,1,.25),limits=c(0, 1))+
      ggplot2::scale_y_continuous(breaks=seq(0,1,.25),limits = c(-.1, 1.1))
  })  |>
  patchwork::wrap_plots(ncol = 2))
Scale for x is already present.
Adding another scale for x, which will replace the existing scale.
Scale for y is already present.
Adding another scale for y, which will replace the existing scale.
Scale for x is already present.
Adding another scale for x, which will replace the existing scale.
Scale for y is already present.
Adding another scale for y, which will replace the existing scale.
[image: pa_change_analyses_files/figure-docx/unnamed-chunk-1-1.png]
ggplot2::ggsave(filename = here::here("out/calibration.png"),plot = c1,device = "png",dpi = "print",width = 200,height = 100,units = "mm")
Calibration after imputation
ls <- targets::tar_read(ls_pred_mids_reg)

(c2 <- ls |>
  setNames(c("A: Predicting decrease", "B: Predicting increase")) |>
  purrr::imap(\(.z, .i) {
    .z |>
      purrr::map(\(.y) {
        .y |>
          purrr::pluck("model") |>
          purrr::pluck("TestProb") |>
          dplyr::bind_rows()
      }) |> 
        dplyr::bind_rows()|>
        (\(.x) {
          predtools::calibration_plot(
            data = as.data.frame(
              dplyr::select(.x, y, pred) |>
                dplyr::mutate(y = as.numeric(y) -
                                1)
            ),
            obs = "y",
            pred = "pred"#,
            # x_lim = c(0, 1),
            # y_lim = c(-.1, 1.1)
          )
        })() |>
        purrr::pluck("calibration_plot") +
        ggplot2::labs(title = .i)+
        ggplot2::scale_x_continuous(breaks=seq(0,1,.25),limits=c(0, 1))+
        ggplot2::scale_y_continuous(breaks=seq(0,1,.25),limits = c(-.1, 1.1))
  })|>
  patchwork::wrap_plots(ncol = 2))
Scale for x is already present.
Adding another scale for x, which will replace the existing scale.
Scale for y is already present.
Adding another scale for y, which will replace the existing scale.
Scale for x is already present.
Adding another scale for x, which will replace the existing scale.
Scale for y is already present.
Adding another scale for y, which will replace the existing scale.
[image: pa_change_analyses_files/figure-docx/unnamed-chunk-2-1.png]
ggplot2::ggsave(filename = here::here("out/calibration_imp.png"),plot = c2,device = "png",dpi = "print",width = 200,height = 100,units = "mm")
Raw (non-imputed) data analyses
ls <- targets::tar_read(ls_pred_summary) |> print_model_resutls()
Merged table of model coefficients
ls[[1]]
	
	Single regularised model

	
	drop
	hop

	names
	medianOR_drop
	meanOR_drop
	medianOR_hop
	meanOR_hop

	Age
	1.01
	1.01
	0.984
	0.983

	Female sex
	1.00
	1.00
	0.966
	0.930

	Admission NIHSS
	1.02
	1.02
	1.00
	1.00

	Treated with IVT
	1.00
	1.00
	1.00
	1.00

	Treated with EVT
	1.60
	1.72
	1.00
	1.00

	Placebo trial treatment
	0.948
	0.933
	1.00
	1.00

	Pre-stroke PASE score
	0.995
	0.995
	1.00
	1.00

	Living alone
	1.97
	2.03
	0.953
	0.941

	Current smoker
	1.17
	1.15
	0.848
	0.848

	High alcohol consumption
	1.00
	1.03
	1.00
	1.00

	Hypertension
	1.00
	1.00
	1.00
	0.993

	Diabetes
	1.00
	1.01
	1.00
	0.985

	Previous TIA
	1.00
	0.987
	1.00
	0.928

	Atrial fibrillation
	1.00
	1.00
	1.04
	1.06

	Previous MI
	1.01
	1.04
	1.00
	1.00

	Peripheral arterial disease
	1.00
	0.982
	1.00
	1.00

	Not employed
	2.07
	2.00
	1.00
	1.00

	Lower family income
	1.38
	1.36
	1.00
	0.999

	Lower educational level
	1.00
	1.01
	0.627
	0.612

	Pre-stroke WHO-5 score
	0.994
	0.993
	1.01
	1.01

	Pre-stroke mRS > 0
	1.00
	1.00
	0.763
	0.776


# ls[[1]] |> purrr::pluck("_data") |> openxlsx2::write_xlsx( here::here("out/pa_regular_coeffs.xlsx"))
Confusion matrices
These are the matrices for “drop” and “hop” prediction respectively.
# ls[[2]] |> purrr::map(fourfoldplot)
Performance meassure
ls[c(3,4)]
[[1]]
[[1]]$drop
[[1]]$drop$overall
      Accuracy          Kappa  AccuracyLower  AccuracyUpper   AccuracyNull 
  6.850153e-01   2.792579e-01   6.316286e-01   7.350123e-01   6.024465e-01 
AccuracyPValue  McnemarPValue 
  1.211454e-03   7.864314e-11 

[[1]]$drop$byClass
         Sensitivity          Specificity       Pos Pred Value 
           0.9086294            0.3461538            0.6780303 
      Neg Pred Value            Precision               Recall 
           0.7142857            0.6780303            0.9086294 
                  F1           Prevalence       Detection Rate 
           0.7765727            0.6024465            0.5474006 
Detection Prevalence    Balanced Accuracy 
           0.8073394            0.6273916 


[[1]]$hop
[[1]]$hop$overall
      Accuracy          Kappa  AccuracyLower  AccuracyUpper   AccuracyNull 
    0.64220183     0.28374052     0.54472225     0.73174260     0.55045872 
AccuracyPValue  McnemarPValue 
    0.03285531     0.52183939 

[[1]]$hop$byClass
         Sensitivity          Specificity       Pos Pred Value 
           0.6333333            0.6530612            0.6909091 
      Neg Pred Value            Precision               Recall 
           0.5925926            0.6909091            0.6333333 
                  F1           Prevalence       Detection Rate 
           0.6608696            0.5504587            0.3486239 
Detection Prevalence    Balanced Accuracy 
           0.5045872            0.6431973 



[[2]]
[[2]]$drop
   Min. 1st Qu.  Median    Mean 3rd Qu.    Max. 
 0.5648  0.6472  0.7079  0.6959  0.7244  0.8590 

[[2]]$hop
   Min. 1st Qu.  Median    Mean 3rd Qu.    Max. 
 0.5500  0.6333  0.6667  0.6733  0.7125  0.8000 
Tuning metrics
ls[[5]]
$ALPHA
$ALPHA$drop
   Min. 1st Qu.  Median    Mean 3rd Qu.    Max. 
      1       1       1       1       1       1 

$ALPHA$hop
   Min. 1st Qu.  Median    Mean 3rd Qu.    Max. 
      1       1       1       1       1       1 


$LAMBDA
$LAMBDA$drop
   Min. 1st Qu.  Median    Mean 3rd Qu.    Max. 
0.02976 0.02976 0.02976 0.02976 0.02976 0.02976 

$LAMBDA$hop
   Min. 1st Qu.  Median    Mean 3rd Qu.    Max. 
0.05362 0.05362 0.05362 0.05362 0.05362 0.05362 
Meassures from imputed data
ls <- targets::tar_read(ls_pred_mids_summary) |> print_model_resutls()
Merged table of model coefficients
ls[[1]] 
	
	Pooled regularised models

	
	drop
	hop

	names
	medianOR_drop
	meanOR_drop
	medianOR_hop
	meanOR_hop

	Age
	1.01
	1.01
	0.981
	0.980

	Female sex
	1.00
	0.979
	0.918
	0.876

	Admission NIHSS
	1.05
	1.05
	0.954
	0.955

	Treated with IVT
	0.810
	0.825
	1.01
	1.08

	Treated with EVT
	1.89
	1.86
	1.00
	1.01

	Placebo trial treatment
	0.923
	0.883
	1.00
	1.01

	Pre-stroke PASE score
	0.995
	0.995
	1.01
	1.01

	Living alone
	2.40
	2.41
	1.00
	0.924

	Body mass index
	0.964
	0.964
	1.00
	1.01

	Current smoker
	1.36
	1.35
	0.549
	0.545

	High alcohol consumption
	1.00
	1.04
	1.00
	1.13

	Hypertension
	1.38
	1.39
	1.00
	0.959

	Diabetes
	1.00
	1.01
	1.00
	0.919

	Previous TIA
	1.00
	0.909
	0.617
	0.537

	Atrial fibrillation
	1.00
	0.969
	1.10
	1.15

	Previous MI
	1.31
	1.31
	1.11
	1.30

	Peripheral arterial disease
	1.09
	1.18
	1.00
	0.970

	Not employed
	1.37
	1.36
	0.792
	0.795

	Lower family income
	1.56
	1.55
	0.946
	0.924

	Lower educational level
	1.05
	1.07
	0.594
	0.596

	Pre-stroke WHO-5 score
	0.993
	0.993
	1.01
	1.01

	Pre-stroke mRS > 0
	1.15
	1.15
	0.735
	0.747


# ls[[1]] |> purrr::pluck("_data") |> openxlsx2::write_xlsx( here::here("out/pa_regular_coeffs_mids.xlsx"))
Confusion matrices
These are the matrices for “drop” and “hop” prediction respectively.
# ls[[2]] |> purrr::map(fourfoldplot)
Performance meassure
ls[c(3,4)]
[[1]]
[[1]]$drop
[[1]]$drop$overall
      Accuracy          Kappa  AccuracyLower  AccuracyUpper   AccuracyNull 
  6.695431e-01   2.392469e-01   6.546072e-01   6.842273e-01   6.086294e-01 
AccuracyPValue  McnemarPValue 
  1.380942e-15   9.800121e-99 

[[1]]$drop$byClass
         Sensitivity          Specificity       Pos Pred Value 
           0.8874062            0.3307393            0.6734177 
      Neg Pred Value            Precision               Recall 
           0.6538462            0.6734177            0.8874062 
                  F1           Prevalence       Detection Rate 
           0.7657431            0.6086294            0.5401015 
Detection Prevalence    Balanced Accuracy 
           0.8020305            0.6090727 


[[1]]$hop
[[1]]$hop$overall
      Accuracy          Kappa  AccuracyLower  AccuracyUpper   AccuracyNull 
  5.977444e-01   1.933180e-01   5.708232e-01   6.242326e-01   5.255639e-01 
AccuracyPValue  McnemarPValue 
  6.988472e-08   1.000000e+00 

[[1]]$hop$byClass
         Sensitivity          Specificity       Pos Pred Value 
           0.6180258            0.5752773            0.6171429 
      Neg Pred Value            Precision               Recall 
           0.5761905            0.6171429            0.6180258 
                  F1           Prevalence       Detection Rate 
           0.6175840            0.5255639            0.3248120 
Detection Prevalence    Balanced Accuracy 
           0.5263158            0.5966515 



[[2]]
[[2]]$drop
   Min. 1st Qu.  Median    Mean 3rd Qu.    Max. 
 0.4617  0.6256  0.6752  0.6639  0.7137  0.8085 

[[2]]$hop
   Min. 1st Qu.  Median    Mean 3rd Qu.    Max. 
 0.4524  0.5357  0.6190  0.6236  0.6935  0.8571 
Tuning metrics
ls[[5]]
$ALPHA
$ALPHA$drop
   Min. 1st Qu.  Median    Mean 3rd Qu.    Max. 
      1       1       1       1       1       1 

$ALPHA$hop
   Min. 1st Qu.  Median    Mean 3rd Qu.    Max. 
  0.400   0.625   1.000   0.830   1.000   1.000 


$LAMBDA
$LAMBDA$drop
   Min. 1st Qu.  Median    Mean 3rd Qu.    Max. 
0.01109 0.01218 0.01334 0.01316 0.01432 0.01467 

$LAMBDA$hop
   Min. 1st Qu.  Median    Mean 3rd Qu.    Max. 
0.03401 0.03523 0.03805 0.03865 0.04105 0.04796 
Linear regression
Linear regression as a supplementary analysis
targets::tar_read(tbl_preds_lin_reg) |> 
  gtsummary::modify_column_hide(columns = tidyselect::starts_with("p.value"))
Table printed with {flextable}, not {gt}. Learn why at
https://www.danieldsjoberg.com/gtsummary/articles/rmarkdown.html
To suppress this message, include `message = FALSE` in the code chunk header.
	 
	Univariable
	Multivariable (no BMI)
	Multivariable (ALL)

	Characteristic
	N
	Beta
	95% CI1
	N
	Beta
	95% CI1
	N
	Beta
	95% CI1

	Age
	523
	-2.4
	[-3.0; -1.9]
	432
	-0.86
	[-1.6; -0.08]
	299
	-0.62
	[-1.5; 0.28]

	Female sex
	523
	-38
	[-53; -22]
	432
	-2.4
	[-17; 13]
	299
	6.6
	[-11; 24]

	Admission NIHSS
	513
	-3.7
	[-5.4; -2.0]
	432
	-2.3
	[-4.2; -0.39]
	299
	-2.2
	[-4.5; 0.06]

	Treated with IVT
	523
	14
	[-2.1; 30]
	432
	7.1
	[-7.9; 22]
	299
	11
	[-6.9; 28]

	Treated with EVT
	523
	-9.3
	[-39; 20]
	432
	-3.6
	[-35; 28]
	299
	7.3
	[-29; 44]

	Placebo trial treatment
	523
	7.2
	[-8.0; 22]
	432
	3.6
	[-9.7; 17]
	299
	4.2
	[-12; 20]

	Pre-stroke PASE score
	523
	0.51
	[0.44; 0.59]
	432
	0.32
	[0.22; 0.42]
	299
	0.35
	[0.23; 0.47]

	Living alone
	517
	-46
	[-61; -30]
	432
	-12
	[-28; 3.5]
	299
	-17
	[-36; 2.4]

	Body mass index
	358
	1.8
	[0.14; 3.5]
	
	
	
	299
	0.82
	[-0.83; 2.5]

	Current smoker
	507
	-18
	[-34; -1.9]
	432
	-6.1
	[-21; 8.9]
	299
	-0.10
	[-19; 18]

	High alcohol consumption
	510
	5.6
	[-21; 32]
	432
	5.2
	[-18; 28]
	299
	9.0
	[-20; 38]

	Hypertension
	519
	-32
	[-47; -17]
	432
	-3.0
	[-17; 11]
	299
	-7.7
	[-24; 8.8]

	Diabetes
	517
	-19
	[-43; 5.0]
	432
	-16
	[-38; 6.1]
	299
	-7.0
	[-33; 19]

	Previous TIA
	517
	-2.8
	[-51; 46]
	432
	10
	[-31; 52]
	299
	17
	[-33; 66]

	Atrial fibrillation
	518
	1.3
	[-19; 22]
	432
	22
	[2.8; 40]
	299
	12
	[-10; 34]

	Previous MI
	517
	2.8
	[-25; 31]
	432
	2.0
	[-24; 28]
	299
	-7.7
	[-39; 23]

	Peripheral arterial disease
	511
	-38
	[-76; 0.70]
	432
	-7.4
	[-43; 29]
	299
	-5.0
	[-48; 38]

	Not employed
	523
	-70
	[-84; -56]
	432
	-16
	[-34; 2.4]
	299
	-17
	[-38; 4.4]

	Lower family income
	523
	
	
	432
	
	
	299
	
	

	high
	
	0.00
	—
	
	0.00
	—
	
	0.00
	—

	medium
	
	-40
	[-57; -23]
	
	-15
	[-33; 2.3]
	
	-21
	[-42; -0.27]

	low
	
	-79
	[-97; -62]
	
	-30
	[-50; -10]
	
	-34
	[-59; -9.5]

	Lower educational level
	474
	
	
	432
	
	
	299
	
	

	high
	
	0.00
	—
	
	0.00
	—
	
	0.00
	—

	medium
	
	-17
	[-38; 3.7]
	
	-3.7
	[-22; 15]
	
	-2.7
	[-25; 19]

	low
	
	-46
	[-67; -24]
	
	-7.2
	[-27; 13]
	
	-2.6
	[-27; 22]

	Pre-stroke WHO-5 score
	521
	0.87
	[0.49; 1.3]
	432
	0.60
	[0.26; 0.95]
	299
	0.18
	[-0.24; 0.59]

	Pre-stroke mRS > 0
	523
	-58
	[-77; -38]
	432
	-16
	[-34; 2.3]
	299
	-9.5
	[-31; 12]

	1CI = Confidence Interval


Multivariable analysis with imputed data
targets::tar_read(tbl_preds_lin_imp_reg) |> fix_labels()|> 
  gtsummary::modify_column_hide(columns = tidyselect::starts_with("p.value")) |> 
  fix_ci()
Table printed with {flextable}, not {gt}. Learn why at
https://www.danieldsjoberg.com/gtsummary/articles/rmarkdown.html
To suppress this message, include `message = FALSE` in the code chunk header.
	 
	Multivariable (ALL)

	Characteristic
	N
	Beta
	95% CI1

	Age
	523
	-0.81
	[-1.5; -0.13]

	Female sex
	523
	-4.2
	[-18; 9.9]

	Admission NIHSS
	523
	-3.4
	[-5.1; -1.8]

	Treated with IVT
	523
	13
	[-1.0; 27]

	Treated with EVT
	523
	4.9
	[-23; 32]

	Placebo trial treatment
	523
	5.6
	[-6.9; 18]

	Pre-stroke PASE score
	523
	0.28
	[0.19; 0.37]

	Living alone
	523
	-14
	[-29; 1.1]

	Body mass index
	523
	0.55
	[-1.2; 2.3]

	Current smoker
	523
	-7.7
	[-23; 7.8]

	High alcohol consumption
	523
	14
	[-8.9; 37]

	Hypertension
	523
	-11
	[-25; 2.2]

	Diabetes
	523
	-11
	[-32; 9.4]

	Previous TIA
	523
	0.45
	[-42; 43]

	Atrial fibrillation
	523
	23
	[5.1; 41]

	Previous MI
	523
	8.2
	[-17; 33]

	Peripheral arterial disease
	523
	-5.8
	[-39; 27]

	Not employed
	523
	-15
	[-33; 1.8]

	Lower family income
	523
	
	

	high
	
	0.00
	—

	medium
	
	-13
	[-29; 3.4]

	low
	
	-29
	[-48; -10]

	Lower educational level
	523
	
	

	high
	
	0.00
	—

	medium
	
	-2.2
	[-21; 17]

	low
	
	-6.0
	[-26; 14]

	Pre-stroke WHO-5 score
	523
	0.55
	[0.22; 0.88]

	Pre-stroke mRS > 0
	523
	-20
	[-37; -2.1]

	1CI = Confidence Interval


Stratified by sex
sex_ls <- targets::tar_read(df_pred_mids) |>
  mice::complete(action = "long", include = TRUE) |> 
  (function(x){
    x |> split(x$reg_female)
  })()  |> purrr::map(mice::as.mids) |> 
  purrr::map(pred_lin_reg)
Warning: Number of logged events: 1

Warning: Number of logged events: 1
pool_and_tidy_mice(): Tidying mice model with
`mice::pool(x) %>% mice::tidy(conf.int = TRUE, conf.level = 0.95, exponentiate = FALSE)`
pool_and_tidy_mice(): Tidying mice model with
`mice::pool(x) %>% mice::tidy(conf.int = TRUE, conf.level = 0.95, exponentiate = FALSE)`
sex_ls |> 
  gtsummary::tbl_merge(tab_spanner = c("male","female")) |> 
  gtsummary::modify_column_hide(columns = tidyselect::starts_with("p.value")) |> 
  fix_labels()
Table printed with {flextable}, not {gt}. Learn why at
https://www.danieldsjoberg.com/gtsummary/articles/rmarkdown.html
To suppress this message, include `message = FALSE` in the code chunk header.
	 
	male
	female

	Characteristic
	N
	Beta
	95% CI1
	N
	Beta
	95% CI1

	Age
	342
	-1.2
	[-2.1; -0.30]
	181
	-0.64
	[-1.7; 0.44]

	Female sex
	342
	
	
	181
	
	

	Admission NIHSS
	342
	-4.1
	[-6.5; -1.6]
	181
	-2.8
	[-4.9; -0.65]

	Treated with IVT
	342
	5.8
	[-13; 24]
	181
	23
	[1.0; 45]

	Treated with EVT
	342
	30
	[-7.2; 67]
	181
	-25
	[-69; 19]

	Placebo trial treatment
	342
	6.7
	[-9.8; 23]
	181
	4.9
	[-16; 26]

	Pre-stroke PASE score
	342
	0.26
	[0.15; 0.37]
	181
	0.31
	[0.14; 0.47]

	Living alone
	342
	-24
	[-44; -3.3]
	181
	-3.0
	[-25; 19]

	Body mass index
	342
	1.1
	[-1.2; 3.5]
	181
	-0.60
	[-3.0; 1.8]

	Current smoker
	342
	-6.5
	[-27; 14]
	181
	-3.0
	[-26; 20]

	High alcohol consumption
	342
	21
	[-6.5; 48]
	181
	-1.7
	[-52; 48]

	Hypertension
	342
	-14
	[-32; 4.4]
	181
	-13
	[-35; 7.8]

	Diabetes
	342
	-15
	[-40; 10]
	181
	6.2
	[-34; 46]

	Previous TIA
	342
	-15
	[-74; 44]
	181
	13
	[-46; 72]

	Atrial fibrillation
	342
	25
	[1.8; 48]
	181
	23
	[-7.9; 54]

	Previous MI
	342
	10
	[-21; 41]
	181
	11
	[-35; 57]

	Peripheral arterial disease
	342
	-4.3
	[-47; 38]
	181
	-29
	[-89; 31]

	Not employed
	342
	-13
	[-35; 8.6]
	181
	-12
	[-41; 17]

	Lower family income
	342
	
	
	181
	
	

	high
	
	0.00
	—
	
	0.00
	—

	medium
	
	-10
	[-32; 11]
	
	-20
	[-46; 6.6]

	low
	
	-30
	[-54; -5.8]
	
	-29
	[-59; 1.8]

	Lower educational level
	342
	
	
	181
	
	

	high
	
	0.00
	—
	
	0.00
	—

	medium
	
	8.4
	[-17; 33]
	
	-25
	[-57; 7.4]

	low
	
	2.4
	[-24; 29]
	
	-25
	[-57; 6.9]

	Pre-stroke WHO-5 score
	342
	0.91
	[0.46; 1.4]
	181
	0.07
	[-0.41; 0.56]

	Pre-stroke mRS > 0
	342
	-16
	[-40; 7.8]
	181
	-24
	[-48; 0.67]

	1CI = Confidence Interval
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