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The "merc" R package implements the Regression Regression Calibration for Reliability Study /Zc elp documen
Calibration method for reliability study to correct * Reliability study has been developed to assess the relation between observed replicates of exposure (subject to random A S AT

.. : : : ‘thi s hili R > ?mercRel
measurement error bias in observational studies which within-person variability) and true exposure. o S . -
can be applied to linear regression, logistic regression  The average of repeated measurements within a short period of time could be considered as approximation for true e el el el Rl olers C BT EBEE o I e el
) ) : . R > data("mainLinearRel", package = "merc"

and cox regression. exposure if there is no gold standard for measurement, such as systolic blood pressure, serum hormones, serum glucose.

R > data("relibLog",package = "merc"

Introduction Algorithm: Linear Addictive Measurement Error Model: # Create weights for covariates (weight =1 in this example)

. _ _ . .= X. + e.. R > wts <- data.frame(x=1,s=1
: Step1l. In main study, obtain the uncorrected regression coefficients B ;.1 1)x1. Zij =X + & f ( . ) o
» Random measurement error in exposure can cause ~ _ _ _ _ _ Ele;)=0,2,=%y + % # Apply “mercRel” function to correct the coefficient (OR)
. : : : : Let Z =(Z, C). Zis a s x1 vector of mis-measured continuous covariates and C is e , , , o
bias towards the null in the estimation of regression a t x1 vector of perfectly measured covariates Z; is replicate for mis-measured exposure, X;is true value R > mercRel(supplyEstimates=FALSE, relib = relibLog, sur = c("x"), + +
coefficients and variance (Attenuation Bias) o - o : : woe = c("s"), weri = ¢("x","x2","x3","x4"), outcome = c("Y"), rr=4, +
] Step2. In reliability study, estimate within-person covariance matrix. 2 Table2: Data Structure of Reliability Study ms=mainLogRel, method = "gim", family = binomial, link = "logit", +
» Walter Willett, Bernard Rosner, and Donna i B i : o hto=
: . ) (2 () T (D Main Study Dataset weights=wts)
Spiegelman at Harvard T.H. Chan School of Public = = y . C (Perfectly
Health, developed Regression Calibration method to et ! %sxs gsxt } (Outcome) (Mis-measured) measured) Output: Coefficients (OR) and 95% Confidence Interval (Cl) for
correct measurement error bias. both Corrected and Uncorrected Model
> Th . ¢ tical sof - . Step3. In main study, estimate the total covariance matrix X;, and derive an Blek Y1 %1 “
There is very few statistical software to implement it. estimate of the between-person covariance matrix Ey, by Zy = 2, — X e
obs n Y 7 C mercRel (supplyEstimates = FALSE, relib = relibLog, sur = c("x"), woe = c("s"),
Tablel: Available Software for Regression Calibration syAar s hili e R 1 L L + outcome = c("Y"), weri = c("x1", "x2", "x3", "x4"), rr = 4, ms = mainLogRel,
2 Stepd. Calculate multivariate reliability coefficients R Reliability Study Dataset( e.g., 3 replicates for Z) + weights = wts, method = "glm", family = binomial, link = "logit")
Name Software Methods R=Z%,-(Z,)1
X z Z1 ZZ Z3 Coefficients Uncorrected Model:
%blinplus SAS macro Validation study Step5. Calculate corrected coefficients and estimate variance for the corrected obs 1 Z,, Z,, 7,5 B o PRI Bl R L Ry e
coefficients based on multivariate delta method s 1 0.5004175 0.16871|1.64941|2.966140 0.0030156295 1.18500 2.29582
%relibpls8 SAS macro Reliability stud =_
i P - - ﬁ ::orrected = B;mcorrected X R 1 obs n Z1 Z.> Z.3 Coefficients Corrected Model:
Weights B SE(B)| OR(B)| Z Value Pr(>|Z|) lower 95%CI(OR) upper 95%CI(OR)

rcal in merror STATA paCkage Va“dation/re“abi“ty StUdy x 1 0.37238 0.10733]1.45118|3.469487 0.000521454 1.17588 1.79095
S 1 0.45034 0.17190]1.56885]2.619779 0.008798678 1.12010 2.19738
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Figurel: Effect of Random Measurement Error on Simple Linear Regression mercRel" Function @ Installation Conclusion
(Y = left ventricular mass index, X = systolic blood pressure) * "mercRel" is the main function to correct regression > Overall, the new R package "merc" offers more efficiency and
:i:ando':ngerroronx 120 mm Hg COEfﬁCientS, standard error, and 95 % confidence intervals Install the development version from GitHub with: fleXIblllty to implement Regression Calibration method for
mm mm
& 0 for reliability study. measurement error correction, compared to existing
% 1 n n . . .
z . » Detailed description of arguments in the "mercRel" function # install.packages("devtools") statistical macro/packages in SAS and STATA.
> . . devtools::install_github("vanessaxiaofan/merc") i i
> can be found in the help documents in R. > The "merc" package also contains the function "mercVal" for
100 i i i validation study which is written by Wenze Tang, PhD from
. Simulation Studies Harvard T.H. Chan School of Public Health.
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8 1.00 (SE 0.45) 8 1.00 (SE 0.89) U The prevalence of the outcome Y is around 0.105 which satisfies the rare outcome assumption.
% O Intra class correlation(ICC) for the reliability study is 0.7. e
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