Supplemental Digital Content 2: NONMEM Control Files for Labor Progress 

$PROB Typical Labor Progress Model

$INPUT ID RTIM CD=DV MDV EFF EFFM EFFB STA STAM STAB NRS OXY TOXY EPI TEPI ROM=DROP

       TROM=DROP IND=DROP TIND=DROP DEL=DROP ETH HT=DROP GA=DROP AGE=DROP WT BW=DROP

       SAR=DROP HEAT=DROP COLD=DROP PRES=DROP B16 B27 B2H=DROP OPR=DROP

$DATA DATA.csv IGNORE=@ IGNORE=(B27.LT.0, ETH.LT.0, WT.LT.0) WIDE

;Median Weight: 165

;Median Cold: 1.9

$PRED

DW = WT - 165

; Nominal values

   NL1 = THETA(1)

   NL2 = THETA(2)

   NC1 = THETA(3)

IF (B27.EQ.1) THEN

NC1=THETA(4)

ENDIF

;Covariate Effects

  TVL1 = NL1 * EXP(THETA(5)*DW) 

  TVL2 = NL2 * EXP(THETA(6)*DW) 

  TVC1 = NC1 

;Interinividual Variability

 L1 = TVL1 * EXP(ETA(1))

 L2 = TVL2 * EXP(ETA(2))

 C1 = TVC1 * EXP(ETA(3))

 FEPI = THETA(7) ; Epidural Time Factor

  ; Epidural Time Adjustment

   IF(RTIM.LE.TEPI) THEN

            AEPI = RTIM*(1-FEPI)

            REPI = FEPI

   ELSE

            AEPI = TEPI*(1-FEPI)

            REPI = 1

  ENDIF

  TIME = RTIM-AEPI;

   IF(TIME.LT.0) THEN

            EXIT 1

   ENDIF

   IPRD = C1*EXP(-L1*TIME)+C2*EXP(-L2*TIME)

   Y = IPRD + EPS(1)

$THETA             ;bi-exponential model

(.001, 0.56, 3)  ; L1 

(.001, 0.09, 1)  ; L2  

(0,3.5,10)       ; C 

;Covariate Effects

(0,3.5,10) ;   C if B2AR27=1 or genotype CC

0.001  ;  maternal weight factor on active labor

0.001  ;  maternal weight factor on latent labor

; Time Scale Factors (0.2 means that if running, labor runs at 20% of the usual rate)

(0.1,1,2)  ; Epidural Time Scale Factor   

$OMEGA (inter-individual variability)

0.6  ; L1

0.2  ; L2

0.2  ; C1

$SIGMA (intra-individual variability or random noise)

1

$EST MAX = 1000 PRINT = 1 NOABORT METHOD = 1

$TABLE ID ETA1 ETA2 ETA3 L1 L2 C1 NOPRINT FILE=FirstRecords.txt FIRSTONLY

$TABLE ID TIME IPRD  L1 L2 C1 NOPRINT FILE=AllRecords.txt

NONMEM Control Files for Labor Progress
$PROB Typical NONMEM control file for pain

$DATA DATA.csv

$INPUT ID RTIM TIME NRS=DV MDV TOXY=DROP TEPI=DROP TROM=DROP TIND=DROP DEL ETH HT GA=DROP AGE=DROP WT=DROP BW=DROP SAR=DROP HEAT=DROP COLD PRES=DROP B16=DROP
B27=DROP OPR RATE=DROP NRAT=DROP

$PRED

        ;Median Cold: 1.9

        DC=COLD 

        E0TV   = THETA(1)+(THETA(6)*DC)   ; Baseline

        EMAXTV = THETA(2)   ; Max Effect

        C50TV  = THETA(3)    ; C50

        GAMTV  = THETA(4)+ (THETA(8)*DH)    ; Gamma

        IF (DEL.EQ.2) THEN

        E0TV = THETA(5)+(THETA(6)*DC)

        ENDIF

   ;Nominal values for differing haplotype

        E0   = E0TV   * EXP(ETA(1))

        EMAX = EMAXTV 

        C50  = C50TV  * EXP(ETA(2))

        GAM  = GAMTV

CD = TIME

IPRD = E0+(EMAX-E0)*CD**GAM/(CD**GAM+C50**GAM)

IF (IPRD.LT.0) IPRD = 0

Y=IPRD+EPS(1)

$THETA 

(0,2,10)     ; E0 (units = NRS) PLTTOOLSLIKELIHOODPROFILE

(0,9,10)       ; Emax (units = NRS) 

(0,2.5,10)     ; C50 (units = cm) 

(.1,3,50)       ; Gamma SLOPE FUNCTION 

(0,2,10)     ; E0 (units = NRS)if operative delivery 

.1        ;cold factor on E0 

$OMEGA

0 FIX       ; Intersubject varience on E0

0 FIX        ; Intersubject varience on C50

$SIGMA

2          ; Residual noise

$ESTIMATION SIG=3 MAX=3000 PRINT=1 METHOD = 1; FOCE method 

$TABLE ID RTIM TIME IPRD MDV HT DEL COLD 
