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Data set:  
Audiometry & Demographic from NHANES 2005-2006 survey 
https://wwwn.cdc.gov/Nchs/Nhanes/2005-2006/DEMO_D.XPT 
https://wwwn.cdc.gov/Nchs/Nhanes/2005-2006/AUX_D.XPT  
Description:  
This script use proc reg and proc mixed function in SAS to investigate how age, age group, gender 
affect hearing using NHANES survey. 

a 
libname demog xport 'L:\SAS\Homework4\DEMO_D.XPT'; 
libname aux xport 'L:\SAS\Homework4\AUX_D.XPT'; 
libname outlib 'L:\SAS\Homework4'; 
 
 
proc copy in=demog out=outlib; 
proc copy in=aux out=outlib; 
 
* Load XPT into dataset; 
data demog; 
    set outlib.DEMO_D; 
 
     
* Sort dataset by variable SEQN; 
proc sort data=demog; 
    by SEQN; 
 
* merge audiometry and demographic data set; 
data nhanes; 
    merge WORK.demog aux.AUX_D; 
        by SEQN; 
 
* drop cases without audiometry data;    
data nhanes1; 
    set nhanes; 
    if (AUXU500R ge 150) or (AUXU500R =.) then delete; 
    if (AUXU1K1R ge 150) or (AUXU1K1R =.) then delete; 
    if (AUXU2KR ge 150) or (AUXU2KR =.) then delete; 
    if (AUXU3KR ge 150) or (AUXU3KR =.) then delete; 
    if (AUXU4KR ge 150) or (AUXU4KR =.) then delete; 
    if (AUXU6KR ge 150) or (AUXU6KR =.) then delete; 
    if (AUXU8KR ge 150) or (AUXU8KR =.) then delete; 
    if (AUXU500L ge 150) or (AUXU500L =.) then delete; 

https://wwwn.cdc.gov/Nchs/Nhanes/2005-2006/DEMO_D.XPT
https://wwwn.cdc.gov/Nchs/Nhanes/2005-2006/AUX_D.XPT


    if (AUXU1K1L ge 150) or (AUXU1K1L =.) then delete; 
    if (AUXU2KL ge 150) or (AUXU2KL =.) then delete; 
    if (AUXU3KL ge 150) or (AUXU3KL =.) then delete; 
    if (AUXU4KL ge 150) or (AUXU4KL =.) then delete; 
    if (AUXU6KL ge 150) or (AUXU6KL =.) then delete; 
    if (AUXU8KL ge 150) or (AUXU8KL =.) then delete; 
 
* save merged data into local folder; 
data outlib.nhanes1; 
    set nhanes1;     
     
run; 

 

b 
* keep variable seqn age gender test result, drop cases with missing age gender; 
data nhanes2; 
    set nhanes1; 
    keep SEQN RIDAGEYR RIAGENDR AUXU: ; 
    if RIDAGEYR =. then delete; 
    if RIAGENDR =. then delete; 
     
* drop the 2nd reading for 1K test, rename 1st reading; 
data nhanes3(drop= AUXU1K2L AUXU1K2R); 
    set nhanes2 (rename=( 
    AUXU1K1R=R1000 AUXU1K1L=L1000 
    AUXU500R=R500 AUXU500L=L500 
    AUXU2KR=R2000 AUXU2KL=L2000 
    AUXU3KR=R3000 AUXU3KL=L3000 
    AUXU4KR=R4000 AUXU4KL=L4000  
    AUXU6KR=R6000 AUXU6KL=L6000 
    AUXU8KR=R8000 AUXU8KL=L8000 
    RIDAGEYR=AGE RIAGENDR=GENDER));  
                         
* create age group indicator; 
data nhanes4; 
    set nhanes3; 
    AGEGROUP=(AGE GT 25); 
    GENDER = GENDER - 1; 
     
* reshape wide to long; 
proc transpose data=nhanes4 out=datalong; 
    var R500 R1000 R2000 R3000 R4000 R6000 R8000 
        L500 L1000 L2000 L3000 L4000 L6000 L8000; 
    by SEQN GENDER AGE AGEGROUP; 
     
data datalong; 
    set datalong (rename=(COL1=RESULT)); 
    FREQUENCY = input(substr(_name_,2),5.); 
    EAR = substr(_name_,1,1); 



    drop _name_ _label_; 
     
data datalong; 
    retain SEQN GENDER AGE AGEGROUP EAR FREQUENCY RESULT; 
    set datalong; 
    RIGHTEAR = (EAR = 'R'); 
    drop EAR; 
     
* save data to local folder; 
data datalong; 
    retain SEQN GENDER AGE AGEGROUP RIGHTEAR FREQUENCY RESULT; 
    set datalong; 
     
data outlib.datalong; 
    set datalong; 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 



c 
* filter data; 
data R1K; 
    set outlib.datalong; 
    if RIGHTEAR = 1; 
    if FREQUENCY = 1000; 

i 
* create 3 dummy variables for interaction between gender and age group; 
data model1; 
    set R1K; 
    male_old = ((GENDER = 0) and (AGEGROUP = 1)); 
    female_young = ((GENDER = 1) and (AGEGROUP = 0)); 
    female_old = ((GENDER = 1) and (AGEGROUP = 1)); 
     
proc reg data=model1; 
    model RESULT = male_old female_young female_old; 

 

Since coefficient for interaction term female_old is significant (baseline is male_young), there is a 
significant interaction between age group and gender in determining how well an individual 
hears. 

 

ii 
proc reg data=R1K; 
    model RESULT = AGE AGEGROUP GENDER; 

 

Even after controlling for age group, the coefficient of age is still significant. 

 



iii 
data model3; 
    set R1K; 
    AGE_AGEGROUP = AGE*AGEGROUP; 
 
proc reg data=model3; 
    model RESULT = AGE AGEGROUP AGE_AGEGROUP; 

 

Since the coefficient of AGE*AGEGROUP (0.9158) is statistically significant, the effect of age is 
different for different age groups. 

d 

i 
* i; 
* generate dummy variables; 
data datalong1; 
    set datalong; 
    male_old = ((GENDER = 0) and (AGEGROUP = 1)); 
    female_young = ((GENDER = 1) and (AGEGROUP = 0)); 
    female_old = ((GENDER = 1) and (AGEGROUP = 1)); 
    AGE_AGEGROUP = AGE*AGEGROUP; 
     
proc mixed data = datalong1; 
    class male_old female_young female_old RIGHTEAR FREQUENCY; 
    model RESULT = male_old female_young female_old; 
    random FREQUENCY RIGHTEAR; 

 

All the dummy variables representing interaction between gender and age group are significant. 

 

 



ii 
proc mixed data=datalong1; 
    class RIGHTEAR FREQUENCY; 
    model RESULT = AGE AGEGROUP GENDER; 
    random FREQUENCY RIGHTEAR; 

 

After controlling for age group and gender, the coefficient of age is still significant. 

 

iii 
proc mixed data=datalong1; 
    class RIGHTEAR FREQUENCY; 
    model RESULT = AGE AGEGROUP AGE_AGEGROUP; 
    random FREQUENCY RIGHTEAR; 

 

 

The variable AGE_AGEGROUP (interaction between age and age group) is significant, suggesting 
the effect of age is significantly different for young and old age group.   


