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1 # exla gadlaes
2 data <- read.csv("D:/Faeze/.j; /s leep_deprivation.csv")
3
4 # salid ais
5 datafParticipant_ID <- NULL
(3]
7 #_;_,-.'._l-_<_,3 43 Odald _:,__'m_r_"__'
8 datafGender <- as.factor(datafGender)
9
10 # o3l Hj 05l |y
g =
11 str(data)
12
13 # solal anids
14 summary(data)
> #F soalo HjUhslae Ty
> str(data)
'data.frame': 60 obs. of 13 variables:
$ Sleep_Hours tnum 5.25 B.7 7.39 6.59 3.94 3.94 3.35 8.2 6.61 7.25 ..
§ Sleep_Quality_Score :int 15 12 17 14 20 12 8 14 12 0 ...
$ Daytime_Sleepiness it 121410 312618 211 9 ...
§ Stroop_Task _Reaction_Time: num 1.6 2.54 3.4 3.54 3.09 2.84 3.16 3.28 1.74 2.61 ...
§ N_Back_accuracy Dnum 64.2 65.3 74.3 72.4 99.7 ...
§ Emotion_Regulation_Score : int 12 21 35 25 60 46 31 66 38 23 ...
§ PVT_Reaction_Time : num 366 289 326 277 383 ...
§ Age :dint 35 20 18 18 36 28 22 29 20 18 ..
$ Gender : Factor w/ 2 levels "Female","Male": 1 2 222 22212...
$ BMI num 30.5 27.3 30 34.5 29.7 ...
§ Caffeine_Intake cint 2315334133 ..
$ Physical_Activity_Level : int 18 20465044 ...
§ Stress_lLevel pdint 33 37 32 23 14 29 16 4 28 3 ...
> # _;J\;.ar 4wl
> summary(data)
Sleep_Hours Sleep_quality_Score Daytime_Sleepiness Stroop_Task_Reaction_Time N_Back_Accuracy
Min. :3.120  Min. 1 0.000 Min. 0.0 Min. :1.600 Min. :50.90
1st Qu. :4.107 1st Qu.: 4.000 1st Qu.: 6.0 1st Qu.:2.595 1st Qu. :64.62
Median :5.690 Median : 8.000 Median :11.5 Median :3.260 Median :74.27
Mean :5.806 Mean : 8.317 Mean :12.0 Mean 13.245 Mean :75.01
3rd Qu. :7.285 3rd Qu.:13.000 3rd Qu.:19.0 3rd Qu. :3.965 3rd Qu. :85.60
Max. :8.820 Max. 120.000 Max. :24.0 Max. :4.490 Max. :99.73
Emotion_Regulation_Score PVT_Reaction_Time Age Gender BMI Caffeine_Intake
Min. :10.00 Min. :201.6 Min. :18.00 Female:23  Min. :18.74 Min. :0.000
1st Qu.:25.00 1st Qu.:257.5 1st Qu.:21.75 Male :37 1st Qu.:23.58 1st Qu.:1.000
Median :37.00 Median :327.2 Median :28.50 Median :27.36 Median :2.500
Mean :38.15 Mean 1332.5 Mean 129.52 Mean 127.33 Mean :2.383
3rd Qu. :54.25 3rd Qu. :402.8 3rd Qu. :36.00 3rd Qu.:30.75 3rd Qu. :4.000
Max. :67.00 Max. 14946 Max. :43.00 Max. :34.93 Max. :5.000
Physical_Activity_Level Stress_Level
Min. : 0.000 Min. 1 0.00
1st Qu.: 1.000 1st Qu.: 8.75
Median : 4.000 Median :17.50
Mean 4,117 Mean :17.87
3rd Qu.: 6.000 3rd Qu.:26.25
Max. :10.000 Max. :40.00
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full_model <- Tm(
PVT_Reaction_Time ~
Sleep_Hours *
Sleep_Quality_Score *
Stress_Level *
N_Back_Accuracy *
Stroop_Task_Reaction_Time *
Gender,
data = data
)
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summary (full_model)

Residual standard error: 43.46 on 5 degrees of freedom
Multiple R-squared: 0.9792, Adjusted R-squared: 0.755
F-statistic: 4.367 on 54 and 5 DF, p-value: 0.05171
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7 Adjusted R-squared

8 R-squared

9 F-test

10 Residual Standard Error
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par(mfrow = c(2,2))
plot(full_model)

shapiro.test(residuals (full_model))

Residuals vs Fitted Q-Q Residuals
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Shapiro-wilk normality test

data: residuals(full_model)
W= 0.53712, p-value = 1.801e-12
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backward_model <- step(
full_modeT,
direction = "backward",
trace = TRUE

)

summary (backward_model)

Residual standard error: 39.76 on 6 degrees of freedom
Multiple R-squared: 0.9791, Adjusted R-squared: 0.795
F-statistic: 5.316 on 53 and 6 DF, p-value: 0.02111
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coef_table <- summary(final_model)Scoefficients

coef_table

significant_effects <- coef_table[coef_tablel, "Pr(=|t|)"] < 0.05, ]
significant_effects

nonsignificant_effects <- coef_tablelcoef_tablel, "Pr(=|t|)"] == 0.05, ]
nonsignificant_effects

rownames (significant_effects)

> rownames (significant_effects)
[1] "(Intercept)”
[2] "STeep_Hours"
[3] "N_Back_Accuracy"
[4] "stroop_Task_Reaction_Time"
[5] "Gendermale"
[6] "sleep_Hours:Sleep_Quality_Score"
[7] "sleep_Hours:N_Back_Accuracy"
[8] "sleep_Hours:5troop_Task_Reaction_Time"
[9] "sleep_Quality_Score:Stroop_Task_Reaction_Time"
[10] "Stress_Level:Stroop_Task_Reaction_Time"
[11] "N_Back_Accuracy:Stroop_Task_Reaction_Time"
[12] "sleep_Hours:GenderMale"
[13] "sTeep_Quality_Score:GenderMale"
[14] "Sleep_Hours:Sleep_Quality_Score:N_Back_Accuracy"
[15] "STeep_Hours:Sleep_Quality_Score:Stroop_Task_Reaction_Time"
[16] "Sleep_Quality_Score:Stress_Level:Stroop_Task_Reaction_Time"
[17] "Sleep_Hours:N_Back_Accuracy:Stroop_Task_Reaction_Time"
[18] "Sleep_Quality_Score:N_Back_Accuracy:Stroop_Task_Reaction_Time"
[19] "sStress_Level:N_Back_Accuracy:Stroop_Task_Reaction_Time"
[20] "Sleep_Hours:STeep_Quality_Score:GenderMale"”
[21] "sSleep_Quality_Score:Stress_Level:GenderMale"
[22] "sTeep_Hours:N_Back_Accuracy:GenderMale"”
[23] "sleep_Quality_score:N_Back_Accuracy:Gendermale"
[24] "sSTeep_Hours:Stroop_Task_Reaction_Time:Gendermale"
[25] "stress_Level:Stroop_Task_Reaction_Time:GenderMale"
[26] "sSleep_Hours:Sleep_Quality_Score:stress_Level:Stroop_Task_Reaction_Time"
[27] "STeep_Hours:Sleep_qQuality_Score:N_Back_Accuracy:Stroop_Task_Reaction_Time"
[28] "sleep_Quality_Score:Stress_Level:N_Back_Accuracy:Stroop_Task_Reaction_Time"
[29] "Sleep_Hours:STleep_Quality_Score:N_Back_Accuracy:GenderMale"
[30] "sSleep_Hours:Stress_Level:Stroop_Task_Reaction_Time:GenderMale"
[31] "STeep_Hours:Sleep_Quality_Score:Stress_lLevel:N_Back_Accuracy:Stroop_Task_Reaction_Time"
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final_terms_fixed <- gsub("Gendermale", "Gender", final_terms)
final_terms_fixed
final_formula <- as.formulal
paste("PVT_Reaction_Time ~",
paste(final_terms_fixed[-1], collapse = " + "))
)

final_model_clean <- Tm(final_formula, data = data)
summary(final_model_clean)

Residual standard error: 85.01 on 29 degrees of freedom
Multiple R-squared: 0.5393, Adjusted R-squared: 0.06263
F-statistic: 1.131 on 30 and 29 DF, p-value: 0.3707
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a=Im(formula = PVT_Reaction_Time ~ STleep_Hours +
Sleep_Hours:Sleep_Quality_Score +
Sleep_Hours :Stress_Level +
Sleep_Hours :N_Back_Accuracy +
Stress_Level :N_Back_Accuracy +
Sleep_Hours :Stroop_Task_Reaction_Time +
Sleep_Hours :Stress_Level :N_Back_Accuracy +
Sleep_Quality_Score:Stress_Level :N_Back_Accuracy +
Sleep_Quality_Score:Stress_Level :Gender +
Stress_Level :Stroop_Task_Reaction_Time:Gender +
Sleep_Hours :Sleep_Quality_Score:N_Back_Accuracy:Stroop_Task_Reaction_Time +
Sleep_Quality_Score:Stress_Level :N_Back_Accuracy:Stroop_Task_Reaction_Time +
Sleep_Hours:Sleep_Quality_Score:N_Back_Accuracy:Gender +
Sleep_Quality_Score:5Stress_Level :N_Back_Accuracy:Gender,

data = data)

summary (a)

vif(a)

shapiro.test(residuals(a))

plot(a)

ggnorm(residuals(a))

agline(residuals(a), col = "[@EH", Twd = 2)

Tibrary(Tmtest)

dwtest(a)




Estimate Std. Error t value

(Intercept) 2.888e402 6.697e401 4,313
Sleep_Hours -1.046e+02 3.074e+01 -3.402
Sleep_Hours:STleep_Quality_Score 4.154e+00 1.801e+00  2.307
Sleep_Hours :5tress_Level 5.083e+00 1.207e+00  4.210
Sleep_Hours :N_Back_Accuracy 5.606e-01 2.477e-01 2.263
Stress_Level :N_Back_Accuracy 3.295e-01 7.343e-02 4487
Sleep_Hours :5troop_Task_Reaction_Time 2.460e+01 5.130e+00 4.795
Sleep_Hours :Stress_lLevel :N_Back_Accuracy -8.249e-02 1.779e-02 -4.636
Sleep_Quality_Score:Stress_Level :N_Back_Accuracy -2.152e-02 6.903e-03 -3.118
Sleep_Quality_Score:S5tress_Level :GenderMale -1.468e+00 5.714e-01 -2.570
Stress_Level :Stroop_Task_Reaction_Time:GenderFemale -5.282e+00 1.374e+00 -3.845
Stress_Level :Stroop_Task_Reaction_Time:GenderMale -6.913e+00 1.523e+00 -4.541
Sleep_Hours:Sleep_Quality_Score:N_Back_Accuracy:Stroop_Task_Reaction_Time -2.444e-02 7.378e-03 -3.313
Sleep_Quality_Score:Stress_Level:N_Back_Accuracy:Stroop_Task_Reaction_Time 6.634e-03 2.117e-03 3.133
Sleep_Hours :STeep_Quality_Score:N_Back_Accuracy:GenderMale 1.716e-02 9.639%e-03 1.780
Sleep_Quality_Score:Stress_Level :N_Back_Accuracy:GenderMale 2.226e-02 8.574e-03 2.596

Pri=ltl)
(Intercept) 8.96e-05 ***
Sleep_Hours 0.001435 **
Sleep_Hours:Sleep_Quality_Score 0.025843 *
Sleep_Hours :Stress_Level 0.000124 w¥x
Sleep_Hours :N_Back_Accuracy 0.028616 *
Stress_Level :N_Back_Accuracy 5.13e-05 ¥*¥*¥*
Sleep_Hours :5troop_Task_Reaction_Time 1.89e-05 x***
Sleep_Hours:Stress_Level :N_Back_Accuracy 3.18e-05 *¥**
Sleep_Quality_Score:Stress_Level :N_Back_Accuracy 0.003209 **
Sleep_Quality_Score:Stress_Level :GenderMale 0.013643 *
Stress_Level :Stroop_Task_Reaction_Time:GenderFemale 0.000384 Y¥*
Stress_Level :5troop_Task_Reaction_Time:GenderMale 4.32e-05 dx*
Sleep_Hours :Sleep_Quality_Score:N_Back_Accuracy:Stroop_Task_Reaction_Time 0.001854 *=*
Sleep_Quality_Score:Stress_Level :N_Back_Accuracy:Stroop_Task_Reaction_Time 0.003073 **
Sleep_Hours :STeep_Quality_Score:N_Back_Accuracy:GenderMale 0.081944 .
Sleep_Quality_Score:stress_Level :N_Back_Accuracy:GenderMale 0.012777 *
signif. codes: 0 “#***’ (0,001 ‘**' 0.01 “*’ 0.05 ‘.7 0.1 ° ' 1
Residual standard error: 70.44 on 44 degrees of freedom
Multiple R-squared: 0.52, Adjusted R-squared: 0.3564
F-statistic: 3.178 on 15 and 44 DF, p-value: 0.001426
> vif(a)

GVIF Df GVIFA(1/(2*Df))

Sleep_Hours 37.738794 1 6.143191
Sleep_Hours:Sleep_Quality_Score 56.111632 1 7.490770
Sleep_Hours:Stress_Level 99.910120 1 9.995505
Sleep_Hours:N_Back_Accuracy 16.255599 1 4.031823
Stress_Level :N_Back_Accuracy 46.016291 1 6.783531
Sleep_Hours :Stroop_Task_Reaction_Time 19.161467 1 4.377381
Sleep_Hours :Stress_Level :N_Back_Accuracy 112.616616 1 10.612098
Sleep_Quality_Score:Stress_Level :N_Back_Accuracy 76.037466 1 8.719946
Sleep_Quality_Score:Stress_Level :Gender 74.114247 1 8.608963
Stress_Level:Stroop_Task_Reaction_Time:Gender 139.292730 2 3.435438
Sleep_Hours:5leep_Quality_Score:N_Back Accuracy:Stroop_Task Reaction_Time 64.876831 1 8.054616
Sleep_Quality_Score:Stress_Level :N_Back_Accuracy:Stroop_Task_Reaction_Time 76.233846 1 8.731200
Sleep_Hours:Sleep_Quality_Score:N_Back_Accuracy:Gender 9.633427 1 3.103776
Sleep_Quality_Score:Stress_Level :N_Back_Accuracy:Gender 89.539001 1 9.462505

> shapiro.test(residuals(a))
Shapiro-wilk normality test

data: residuals(a)
W = 0.98759, p-value = 0.8018




Residuals vs Leverage

Theoretical Quantiles
Im(PVT_Reaction_Time ~ Sleep_Hours + Sleep_Hours:Sleep_Quality_Score + Slee ...
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Tibrary(Tmtest)
dwtest(final_model)

Durhin-watson test

data: final_model
DW = 1.9003, p-value = 0.2431
alternative hypothesis: true autocorrelation is greater than 0
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