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Agenda

➢ Clinical example: longitudinal endpoint + site effects

➢ lm(), glm(), lme4::lmer() patterns that scale

➢ broom + purrr automation (incl. safe pipelines)

➢ Flextable + rmarkdown for submission-ready outputs



Clinical Use Case We'll Mimic

➢ Multicenter trial: subjects nested in sites

➢ Repeated outcomes across visits (baseline, Week 4/8/12)

➢ Binary responder at Week 12 (e.g., UAS7 responder)

➢ Need: consistent outputs for tables + traceability



Demo Data (Longitudinal + Site Effects)

set.seed(42)

library(dplyr); library(tidyr)

n_site <- 12; n_per <- 60

site_tbl <- tibble(

site=factor(paste0("S",1:n_site)),

site_b0=rnorm(n_site,0,2)

)

df <- tidyr::crossing(site=site_tbl$site, id_in=1:n_per) %>%

left_join(site_tbl, by="site") %>%

mutate(usubjid=paste0(site,"-",id_in),

age=round(rnorm(n(),40,12)),

trt=factor(sample(c("PBO","TRT"), n(), TRUE)),

x=rnorm(n()))



Demo Data (Longitudinal + Site Effects) 

visits <- tibble(visit=factor(c("BL","W4","W8","W12"),

levels=c("BL","W4","W8","W12")))

ad <- df %>% crossing(visits) %>%

mutate(week = recode(visit, BL=0L, W4=4L, W8=8L, W12=12L),

mu = 10 + 0.8*x + 0.04*age + 0.6*(trt=="TRT") +

0.15*week + site_b0,

outcome = mu + rnorm(n(),0,2.5))



Realism: Missingness + Tidy Cleaning

set.seed(99)

ad$outcome[sample(nrow(ad), size=0.06*nrow(ad))] <- NA

ad_clean <- ad %>%

filter(!is.na(outcome)) %>%

group_by(usubjid) %>%

mutate(base = outcome[visit=="BL"][1],

chg = outcome - base,

responder = as.integer(chg <= -5)) %>%

ungroup() %>%

mutate(x_c = scale(x, center=TRUE, scale=FALSE))



lm(): Quick Baseline Model (Cross-Section)

lm_w12 <- ad_clean %>%

filter(visit=="W12") %>%

lm(chg ~ trt + x_c + age, data = .)

summary(lm_w12)



glm(): Binary Responder (Week 12)

ad_w12 <- ad_clean %>% filter(visit=="W12") %>%

mutate(responder = as.integer(chg <= -5))  

# example threshold

glm_resp <- glm(responder ~ trt + x_c + age,

data=ad_w12, family=binomial)

summary(glm_resp)

exp(coef(glm_resp))  # odds ratios



lme4::lmer(): Mixed Model for Repeated 

Measures

library(lme4)

lmm <- lmer(chg ~ trt*visit + x_c + age + (1|site) +    

(1|usubjid),

data = ad_clean)

summary(lmm)



Clinical Interpretation Pattern

➢ Fixed effects → treatment effect (often at each visit)

➢ Random effects → correlation (site/subject heterogeneity)

➢ What you report: LS means / contrasts at key visits

➢ What reviewers want: traceable, consistent tables



Broom: Make Output Tidy (and Joinable)

library(broom); 

library(broom.mixed)

tidy_lm <- tidy(lm_w12, conf.int=TRUE)

tidy_glm <- tidy(glm_resp, conf.int=TRUE, 

exponentiate=TRUE)

tidy_lmm <- broom.mixed::tidy(lmm, effects="fixed", 

conf.int=TRUE)

bind_rows(

tidy_lm %>% mutate(model="lm"),

tidy_glm %>% mutate(model="glm"),

tidy_lmm %>% mutate(model="lmer")

) %>% select(model, term, estimate, conf.low, conf.high) 

%>% head(12)



Automation Depth: One Function, 

Many Endpoints

fit_models <- function(dat){

list(

lm = lm(chg ~ trt + x_c + age, data=filter(dat, visit=="W12")),

glm = glm(responder ~ trt + x_c + age,

data=filter(dat, visit=="W12"), family=binomial),

lmm = lmer(chg ~ trt*visit + x_c + age + (1|site) + (1|usubjid),

data=dat)

)

}

res <- fit_models(ad_clean)

purrr::imap_dfr(res, ~ tidy(.x, conf.int=TRUE), .id="model") %>% head(10)



Automation Depth: One Function, 

Many Endpoints (cont.)



Safe Pipelines: Don’t Let One Failure Kill 

the Run

safe_fit <- purrr::possibly(fit_models, otherwise=NULL)

out <- safe_fit(ad_clean)

safe_tidy <- purrr::possibly(~ tidy(.x, conf.int=TRUE), 

otherwise=tibble())

purrr::imap_dfr(out, safe_tidy, .id="model") %>%

count(model)



Publication-Ready Tables with flextable

library(flextable)

tbl <- tidy_lm %>%

transmute(

Term = term,

Estimate = round(estimate, 3),

`95% CI` = paste0("(", round(conf.low,3), ", ",      

round(conf.high,3), ")"),

`P-value` = signif(p.value, 3)

)

ft <- flextable(tbl) %>% autofit()



Dynamic Reports with rmarkdown (Compliance-

Friendly)

# report.Rmd (skeleton)

---

title: "Modeling Report"

output: html_document

---

```{r}

source("analysis.R")   # generates models + tables

ft                    # flextable object prints in report

```



Key Takeaways + Practical Checklist

➢ Use lmer() when correlation is real (sites/subjects/visits)

➢ Standardize outputs with broom / broom.mixed

➢ Automate with purrr + safe defaults (possibly/safely)

➢ Generate tables & reports reproducibly (flextable + rmarkdown)
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