Complete Data Analysis Script
For: Prevalence of Anxiety Levels Among Hospitalized Patients with Chronic Diseases in Aden, Yemen
Software Used: IBM SPSS Statistics Version 26.0 & R Version 4.2.2

Part A: SPSS Syntax
A.1: DATA PREPARATION AND CLEANING
******************************************************************************.
* DATA PREPARATION SCRIPT
* File: De-identified dataset.csv
* Project: Anxiety in Chronic Disease Patients - Aden, Yemen
******************************************************************************.

* ====================================================================
* 1. LOAD DATA
* ====================================================================.

GET DATA
/TYPE=TXT
/FILE="C:\Data\De-identified dataset.csv"
/DELCASE=LINE
/DELIMITERS=","
/ARRANGEMENT=DELIMITED
/FIRSTCASE=2
/DATATYPEMIN PERCENTAGE=95.0
/VARIABLES=
ID F1.0
Age F2.0
Gender A10
Residence A10
Edu_Level A30
Occupations A30
Ma_Status A10
Income_Level A30
Diagnosis_D A5
Diagnosis_H A5
Diagnosis_K A5
Diagnosis_O A5
Sub_Diagnosis A50
Duration A30
GAD_1 F2.0
GAD_2 F2.0
GAD_3 F2.0
GAD_4 F2.0
GAD_5 F2.0
GAD_6 F2.0
GAD_7 F2.0
sum_score F3.0
severity_ax F2.0
crode A10
agegrop F2.0
ThreeOutofSixvariable A10
Age_Group F2.0
Sum_Var F2.0
Severity_Anx F2.0
Age_Group1 F2.0
anxiety F2.0
Severity_Anx2 F2.0
ma_Sss A10
filter_$ A20.
CACHE.
EXECUTE.

* ====================================================================
* 2. DATA CLEANING AND VALIDATION
* ====================================================================.

* Check for missing values.
MISSING VALUES ALL ().
FREQUENCIES VARIABLES=ALL
/FORMAT=NOTABLE
/STATISTICS=MEAN STDDEV MIN MAX
/ORDER=ANALYSIS.

* Recode Gender into numeric variable.
RECODE Gender ('Male'=1) ('Female'=2) INTO Gender_Num.
VARIABLE LABELS Gender_Num "Gender (Numeric)".
VALUE LABELS Gender_Num 1 'Male' 2 'Female'.
EXECUTE.

* Recode Residence into numeric variable.
RECODE Residence ('Rural'=0) ('Urban'=1) INTO Residence_Num.
VARIABLE LABELS Residence_Num "Residence (Numeric)".
VALUE LABELS Residence_Num 0 'Rural' 1 'Urban'.
EXECUTE.

* Recode Marital Status into numeric variable.
RECODE Ma_Status ('Married'=0) ('Unmarried'=1) ('Unmarrie'=1) ('widowed'=1) ('divorced'=1) ('Single'=1) INTO Marital_Num.
VARIABLE LABELS Marital_Num "Marital Status (Numeric)".
VALUE LABELS Marital_Num 0 'Married' 1 'Unmarried'.
EXECUTE.

* Recode Income Level into numeric variable.
RECODE Income_Level ('Low (Less than 100,000 YER)'=0) ('Medium (From 100,000 to 300,000 YER)'=1) ('high (More than 300,000 YER)'=2) INTO Income_Num.
VARIABLE LABELS Income_Num "Income Level (Numeric)".
VALUE LABELS Income_Num 0 'Low' 1 'Medium' 2 'High'.
EXECUTE.

* Recode Occupation into numeric variable.
RECODE Occupations ('Unemployed'=0) ('Retired'=0) ('Student'=0) ('Private sector'=1) ('Government employe'=2) INTO Occupation_Num.
VARIABLE LABELS Occupation_Num "Occupation (Numeric)".
VALUE LABELS Occupation_Num 0 'Unemployed/Retired/Student' 1 'Private Sector' 2 'Government Employee'.
EXECUTE.

* Recode Education into numeric variable.
RECODE Edu_Level ('Illiteracy level'=0) ('Primary level'=1) ('high school level'=2) ('Postsecondary_collage level'=3) INTO Edu_Num.
VARIABLE LABELS Edu_Num "Education Level (Numeric)".
VALUE LABELS Edu_Num 0 'Illiteracy' 1 'Primary' 2 'Secondary' 3 'University'.
EXECUTE.

* Create binary anxiety variable.
COMPUTE anxiety_binary = severity_ax.
RECODE anxiety_binary (0=0) (1=0) (2=1) (3=1).
VARIABLE LABELS anxiety_binary "Anxiety Status (Binary)".
VALUE LABELS anxiety_binary 0 'Minimal/Mild' 1 'Moderate/Severe'.
EXECUTE.

* Create age groups from Age_Group1.
RECODE Age_Group1 (0=1) (1=2) (2=3) (3=4) INTO Age_Group_Cat.
VARIABLE LABELS Age_Group_Cat "Age Group Category".
VALUE LABELS Age_Group_Cat 1 '≤30 years' 2 '31-50 years' 3 '51-60 years' 4 '>60 years'.
EXECUTE.

* Create disease duration categories.
COMPUTE Duration_Years = Number(Duration, F8.0).
EXECUTE.

RECODE Duration_Years (0 thru 4=0) (5 thru 10=1) (11 thru 20=2) (20 thru Highest=3) INTO Duration_Cat.
VARIABLE LABELS Duration_Cat "Disease Duration Category".
VALUE LABELS Duration_Cat 0 '<5 years' 1 '5-10 years' 2 '11-20 years' 3 '>20 years'.
EXECUTE.

* ====================================================================
* 3. CREATE DERIVED VARIABLES
* ====================================================================.

* Sum_Var already exists - verify.
* If needed, recalculate Sum_Var.
COMPUTE Sum_Var_Calc = (Diagnosis_D='Yes') + (Diagnosis_H='Yes') + (Diagnosis_K='Yes') + (Diagnosis_O='Yes').
EXECUTE.

* Create disease burden category.
RECODE Sum_Var (1=0) (2 thru 4=1) INTO Disease_Burden.
VARIABLE LABELS Disease_Burden "Disease Burden Category".
VALUE LABELS Disease_Burden 0 'Single Disease' 1 'Multiple Diseases'.
EXECUTE.

* ====================================================================
* 4. DATA VALIDATION - CHECK FOR INCONSISTENCIES
* ====================================================================.

* Check for participants with sum_score but no anxiety.
SELECT IF (sum_score > 0 AND severity_ax = 0).
EXECUTE.
* View cases: Identify and correct.

* Check for participants with severe anxiety but low sum_score.
SELECT IF (severity_ax = 3 AND sum_score < 15).
EXECUTE.
* View cases: Identify and correct.

* Restore all cases.
SELECT IF (NOT SYSMIS(ID)).
EXECUTE.

* ====================================================================
* 5. SAVE CLEANED DATASET
* ====================================================================.

SAVE OUTFILE='C:\Data\Cleaned_Dataset.sav'
/COMPRESSED.
EXECUTE.
A.2: DESCRIPTIVE STATISTICS
******************************************************************************.
* DESCRIPTIVE STATISTICS
******************************************************************************.

* ====================================================================
* 1. SOCIODEMOGRAPHIC CHARACTERISTICS
* ====================================================================.

* Table 1: Sociodemographic Characteristics.
FREQUENCIES VARIABLES=Gender_Num Age_Group_Cat Residence_Num Marital_Num Edu_Num Occupation_Num Income_Num
/ORDER=ANALYSIS
/STATISTICS=MEAN MEDIAN MODE STDDEV MIN MAX
/FORMAT=AFREQ TABLE.
EXECUTE.

* Age descriptive statistics.
DESCRIPTIVES VARIABLES=Age
/STATISTICS=MEAN STDDEV MIN MAX.
EXECUTE.

* ====================================================================
* 2. DISEASE CHARACTERISTICS
* ====================================================================.

* Table 2: Distribution of Chronic Diseases.
FREQUENCIES VARIABLES=Diagnosis_D Diagnosis_H Diagnosis_K Diagnosis_O Sum_Var Disease_Burden Duration_Cat
/ORDER=ANALYSIS
/STATISTICS=MEAN STDDEV MIN MAX
/FORMAT=AFREQ TABLE.
EXECUTE.

* Descriptive statistics for Sum_Var.
DESCRIPTIVES VARIABLES=Sum_Var
/STATISTICS=MEAN STDDEV MIN MAX.
EXECUTE.

* ====================================================================
* 3. ANXIETY CHARACTERISTICS
* ====================================================================.

* Table 3: Distribution of Anxiety Severity.
FREQUENCIES VARIABLES=severity_ax anxiety
/ORDER=ANALYSIS
/STATISTICS=MEAN STDDEV MIN MAX
/FORMAT=AFREQ TABLE.
EXECUTE.

* GAD-7 Items Descriptive Statistics.
DESCRIPTIVES VARIABLES=GAD_1 GAD_2 GAD_3 GAD_4 GAD_5 GAD_6 GAD_7 sum_score
/STATISTICS=MEAN STDDEV MIN MAX.
EXECUTE.

* Histogram for GAD-7 Scores.
GRAPH
/HISTOGRAM(NORMAL)=sum_score.
EXECUTE.

* ====================================================================
* 4. COMPLETE FREQUENCY TABLES
* ====================================================================.

CTABLES
/TABLE Gender_Num [C][COUNT F40.0, ROWPCT.COUNT PCT40.1] BY Age_Group_Cat [C][COUNT F40.0, ROWPCT.COUNT PCT40.1]
/CATEGORIES VARIABLES=Gender_Num Age_Group_Cat ORDER=A KEY=VALUE EMPTY=EXCLUDE
/CLABELS ROWLABELS=OPPOSITE.
EXECUTE.
A.3: BIVARIATE ANALYSIS
******************************************************************************.
* BIVARIATE ANALYSIS
******************************************************************************.

* ====================================================================
* 1. CHI-SQUARE TESTS
* ====================================================================.

* Table 4: Gender × Anxiety Status.
CROSSTABS
/TABLES=Gender_Num BY anxiety
/FORMAT=AVALUE TABLES
/STATISTICS=CHISQ PHI
/CELLS=COUNT ROW
/COUNT ROUND CELL.
EXECUTE.

* Table 5: Gender × Anxiety Severity.
CROSSTABS
/TABLES=Gender_Num BY severity_ax
/FORMAT=AVALUE TABLES
/STATISTICS=CHISQ PHI
/CELLS=COUNT ROW
/COUNT ROUND CELL.
EXECUTE.

* Table 8: Age Group × Anxiety Severity.
CROSSTABS
/TABLES=Age_Group_Cat BY severity_ax
/FORMAT=AVALUE TABLES
/STATISTICS=CHISQ PHI
/CELLS=COUNT ROW
/COUNT ROUND CELL.
EXECUTE.

* Table 10: Chronic Diseases × Anxiety Severity.
CROSSTABS
/TABLES=Diagnosis_D BY severity_ax
/FORMAT=AVALUE TABLES
/STATISTICS=CHISQ PHI
/CELLS=COUNT ROW
/COUNT ROUND CELL.
EXECUTE.

CROSSTABS
/TABLES=Diagnosis_H BY severity_ax
/FORMAT=AVALUE TABLES
/STATISTICS=CHISQ PHI
/CELLS=COUNT ROW
/COUNT ROUND CELL.
EXECUTE.

CROSSTABS
/TABLES=Diagnosis_K BY severity_ax
/FORMAT=AVALUE TABLES
/STATISTICS=CHISQ PHI
/CELLS=COUNT ROW
/COUNT ROUND CELL.
EXECUTE.

CROSSTABS
/TABLES=Diagnosis_O BY severity_ax
/FORMAT=AVALUE TABLES
/STATISTICS=CHISQ PHI
/CELLS=COUNT ROW
/COUNT ROUND CELL.
EXECUTE.

* Table 6: Independent Samples t-Test.
T-TEST GROUPS=Gender_Num(1 2)
/MISSING=ANALYSIS
/VARIABLES=sum_score
/ES DISPLAY(TRUE)
/CRITERIA=CI(.95).
EXECUTE.

* ====================================================================
* 2. ONE-WAY ANOVA
* ====================================================================.

* Table 9: ANOVA by Disease Type.
ONEWAY sum_score BY Diagnosis_D
/STATISTICS DESCRIPTIVES HOMOGENEITY
/PLOT MEANS
/MISSING ANALYSIS
/POSTHOC=TUKEY ALPHA(0.05).
EXECUTE.

ONEWAY sum_score BY Diagnosis_H
/STATISTICS DESCRIPTIVES HOMOGENEITY
/PLOT MEANS
/MISSING ANALYSIS
/POSTHOC=TUKEY ALPHA(0.05).
EXECUTE.

ONEWAY sum_score BY Diagnosis_K
/STATISTICS DESCRIPTIVES HOMOGENEITY
/PLOT MEANS
/MISSING ANALYSIS
/POSTHOC=TUKEY ALPHA(0.05).
EXECUTE.

ONEWAY sum_score BY Diagnosis_O
/STATISTICS DESCRIPTIVES HOMOGENEITY
/PLOT MEANS
/MISSING ANALYSIS
/POSTHOC=TUKEY ALPHA(0.05).
EXECUTE.

* ====================================================================
* 3. COMPARE MEANS BY AGE GROUP
* ====================================================================.

ONEWAY sum_score BY Age_Group_Cat
/STATISTICS DESCRIPTIVES HOMOGENEITY
/PLOT MEANS
/MISSING ANALYSIS
/POSTHOC=TUKEY ALPHA(0.05).
EXECUTE.

* ====================================================================
* 4. COMPARE MEANS BY DISEASE BURDEN
* ====================================================================.

T-TEST GROUPS=Disease_Burden(0 1)
/MISSING=ANALYSIS
/VARIABLES=sum_score
/ES DISPLAY(TRUE)
/CRITERIA=CI(.95).
EXECUTE.
A.4: MULTIPLE LOGISTIC REGRESSION
******************************************************************************.
* MULTIPLE LOGISTIC REGRESSION
* Dependent Variable: anxiety_binary (0 = Minimal/Mild, 1 = Moderate/Severe)
******************************************************************************.

* ====================================================================
* 1. LOGISTIC REGRESSION - FULL MODEL
* ====================================================================.

LOGISTIC REGRESSION VARIABLES anxiety_binary
/METHOD=ENTER Gender_Num Age_Group_Cat Residence_Num Occupation_Num Income_Num Marital_Num Sum_Var Duration_Years
/CONTRAST (Gender_Num)=Indicator(1)
/CONTRAST (Age_Group_Cat)=Indicator(1)
/CONTRAST (Residence_Num)=Indicator(0)
/CONTRAST (Occupation_Num)=Indicator(0)
/CONTRAST (Income_Num)=Indicator(0)
/CONTRAST (Marital_Num)=Indicator(0)
/PRINT=GOODFIT CI(95)
/CRITERIA=PIN(0.05) POUT(0.10) ITERATE(20) CUT(0.5).
EXECUTE.

* ====================================================================
* 2. LOGISTIC REGRESSION - STEPWISE (BACKWARD)
* ====================================================================.

LOGISTIC REGRESSION VARIABLES anxiety_binary
/METHOD=BSTEP(LR) Gender_Num Age_Group_Cat Residence_Num Occupation_Num Income_Num Marital_Num Sum_Var Duration_Years
/CONTRAST (Gender_Num)=Indicator(1)
/CONTRAST (Age_Group_Cat)=Indicator(1)
/CONTRAST (Residence_Num)=Indicator(0)
/CONTRAST (Occupation_Num)=Indicator(0)
/CONTRAST (Income_Num)=Indicator(0)
/CONTRAST (Marital_Num)=Indicator(0)
/PRINT=GOODFIT CI(95)
/CRITERIA=PIN(0.05) POUT(0.10) ITERATE(20) CUT(0.5).
EXECUTE.

* ====================================================================
* 3. LOGISTIC REGRESSION - WITH INTERACTION TERMS
* ====================================================================.

* Create interaction terms.
COMPUTE Gender_SumVar = Gender_Num * Sum_Var.
EXECUTE.

LOGISTIC REGRESSION VARIABLES anxiety_binary
/METHOD=ENTER Gender_Num Sum_Var Gender_SumVar Age_Group_Cat Duration_Years
/CONTRAST (Gender_Num)=Indicator(1)
/CONTRAST (Age_Group_Cat)=Indicator(1)
/PRINT=GOODFIT CI(95)
/CRITERIA=PIN(0.05) POUT(0.10) ITERATE(20) CUT(0.5).
EXECUTE.

* ====================================================================
* 4. SUBSET ANALYSIS - FEMALES ONLY
* ====================================================================.

TEMPORARY.
SELECT IF (Gender_Num = 2).
LOGISTIC REGRESSION VARIABLES anxiety_binary
/METHOD=ENTER Age_Group_Cat Sum_Var Duration_Years Marital_Num
/PRINT=GOODFIT CI(95)
/CRITERIA=PIN(0.05) POUT(0.10) ITERATE(20) CUT(0.5).
EXECUTE.

* ====================================================================
* 5. SUBSET ANALYSIS - MALES ONLY
* ====================================================================.

TEMPORARY.
SELECT IF (Gender_Num = 1).
LOGISTIC REGRESSION VARIABLES anxiety_binary
/METHOD=ENTER Age_Group_Cat Sum_Var Duration_Years Marital_Num
/PRINT=GOODFIT CI(95)
/CRITERIA=PIN(0.05) POUT(0.10) ITERATE(20) CUT(0.5).
EXECUTE.
A.5: MULTIPLE LINEAR REGRESSION
******************************************************************************.
* MULTIPLE LINEAR REGRESSION
* Dependent Variable: sum_score
******************************************************************************.

* ====================================================================
* 1. LINEAR REGRESSION - FULL MODEL
* ====================================================================.

REGRESSION
/DESCRIPTIVES MEAN STDDEV CORR SIG N
/MISSING LISTWISE
/STATISTICS COEFF OUTS CI(95) R ANOVA COLLIN TOL ZPP
/CRITERIA=PIN(.05) POUT(.10)
/NOORIGIN
/DEPENDENT sum_score
/METHOD=ENTER Gender_Num Age_Group_Cat Residence_Num Occupation_Num Income_Num Marital_Num Sum_Var Duration_Years
/PARTIALPLOT ALL
/SCATTERPLOT=(*ZRESID , *ZPRED)
/RESIDUALS HISTOGRAM(ZRESID) NORMPROB(ZRESID)
/SAVE PRED ZPRED RESID ZRESID.
EXECUTE.

* ====================================================================
* 2. LINEAR REGRESSION - STEPWISE
* ====================================================================.

REGRESSION
/DESCRIPTIVES MEAN STDDEV CORR SIG N
/MISSING LISTWISE
/STATISTICS COEFF OUTS CI(95) R ANOVA COLLIN TOL ZPP
/CRITERIA=PIN(.05) POUT(.10)
/NOORIGIN
/DEPENDENT sum_score
/METHOD=STEPWISE Gender_Num Age_Group_Cat Residence_Num Occupation_Num Income_Num Marital_Num Sum_Var Duration_Years
/PARTIALPLOT ALL
/SCATTERPLOT=(*ZRESID , *ZPRED)
/RESIDUALS HISTOGRAM(ZRESID) NORMPROB(ZRESID).
EXECUTE.

* ====================================================================
* 3. CHECK FOR MULTICOLLINEARITY
* ====================================================================.

REGRESSION
/DESCRIPTIVES MEAN STDDEV CORR SIG N
/MISSING LISTWISE
/STATISTICS COEFF OUTS CI(95) R ANOVA COLLIN TOL ZPP
/CRITERIA=PIN(.05) POUT(.10)
/NOORIGIN
/DEPENDENT sum_score
/METHOD=ENTER Gender_Num Age_Group_Cat Residence_Num Occupation_Num Income_Num Marital_Num Sum_Var Duration_Years
/PARTIALPLOT ALL.
EXECUTE.
A.6: ANALYSIS OF COVARIANCE (ANCOVA)
******************************************************************************.
* ANALYSIS OF COVARIANCE (ANCOVA)
* Comparing adjusted mean anxiety scores by disease group
* Covariates: Age, Gender
******************************************************************************.

* ====================================================================
* 1. ANCOVA - KIDNEY DISEASE
* ====================================================================.

UNIANOVA sum_score BY Diagnosis_K WITH Age Gender_Num
/METHOD=SSTYPE(3)
/INTERCEPT=INCLUDE
/EMMEANS=TABLES(Diagnosis_K) WITH(Age=MEAN Gender_Num=MEAN) COMPARE ADJ(LSD)
/PRINT=DESCRIPTIVE ETASQ HOMOGENEITY
/CRITERIA=ALPHA(.05)
/DESIGN=Age Gender_Num Diagnosis_K.
EXECUTE.

* ====================================================================
* 2. ANCOVA - OTHER DISEASES
* ====================================================================.

UNIANOVA sum_score BY Diagnosis_O WITH Age Gender_Num
/METHOD=SSTYPE(3)
/INTERCEPT=INCLUDE
/EMMEANS=TABLES(Diagnosis_O) WITH(Age=MEAN Gender_Num=MEAN) COMPARE ADJ(LSD)
/PRINT=DESCRIPTIVE ETASQ HOMOGENEITY
/CRITERIA=ALPHA(.05)
/DESIGN=Age Gender_Num Diagnosis_O.
EXECUTE.

* ====================================================================
* 3. ANCOVA - DISEASE BURDEN (Single vs Multiple)
* ====================================================================.

UNIANOVA sum_score BY Disease_Burden WITH Age Gender_Num
/METHOD=SSTYPE(3)
/INTERCEPT=INCLUDE
/EMMEANS=TABLES(Disease_Burden) WITH(Age=MEAN Gender_Num=MEAN) COMPARE ADJ(LSD)
/PRINT=DESCRIPTIVE ETASQ HOMOGENEITY
/CRITERIA=ALPHA(.05)
/DESIGN=Age Gender_Num Disease_Burden.
EXECUTE.
A.7: SURVIVAL ANALYSIS (KAPLAN-MEIER)
******************************************************************************.
* SURVIVAL ANALYSIS - KAPLAN-MEIER
* Time variable: Duration_Years
* Event: Severe Anxiety (severity_ax = 3)
******************************************************************************.

* ====================================================================
* 1. RECODE EVENT VARIABLE
* ====================================================================.

COMPUTE event = 0.
IF (severity_ax = 3) event = 1.
VARIABLE LABELS event "Event: Severe Anxiety".
VALUE LABELS event 0 'Censored' 1 'Severe Anxiety'.
EXECUTE.

* ====================================================================
* 2. OVERALL SURVIVAL
* ====================================================================.

KM Duration_Years
/STATUS=event(1)
/PRINT TABLE MEAN
/PLOT SURVIVAL.
EXECUTE.

* ====================================================================
* 3. SURVIVAL BY GENDER
* ====================================================================.

KM Duration_Years BY Gender_Num
/STATUS=event(1)
/PRINT TABLE MEAN
/PLOT SURVIVAL
/STRATA=Gender_Num
/TEST LOGRANK BRESLOW TARONE.
EXECUTE.

* ====================================================================
* 4. SURVIVAL BY KIDNEY DISEASE
* ====================================================================.

KM Duration_Years BY Diagnosis_K
/STATUS=event(1)
/PRINT TABLE MEAN
/PLOT SURVIVAL
/STRATA=Diagnosis_K
/TEST LOGRANK BRESLOW TARONE.
EXECUTE.

* ====================================================================
* 5. SURVIVAL BY DISEASE BURDEN
* ====================================================================.

KM Duration_Years BY Disease_Burden
/STATUS=event(1)
/PRINT TABLE MEAN
/PLOT SURVIVAL
/STRATA=Disease_Burden
/TEST LOGRANK BRESLOW TARONE.
EXECUTE.
A.8: FACTOR ANALYSIS (GAD-7)
******************************************************************************.
* FACTOR ANALYSIS - GAD-7 Items
* Exploring the factor structure of the 7-item GAD-7 scale
******************************************************************************.

* ====================================================================
* 1. FACTOR ANALYSIS - PCA WITH VARIMAX ROTATION
* ====================================================================.

FACTOR
/VARIABLES GAD_1 GAD_2 GAD_3 GAD_4 GAD_5 GAD_6 GAD_7
/MISSING LISTWISE
/ANALYSIS GAD_1 GAD_2 GAD_3 GAD_4 GAD_5 GAD_6 GAD_7
/PRINT INITIAL KMO EXTRACTION ROTATION FSCORE
/FORMAT SORT BLANK(.30)
/PLOT EIGEN
/CRITERIA MINEIGEN(1) ITERATE(25)
/EXTRACTION PC
/CRITERIA ITERATE(25)
/ROTATION VARIMAX
/SAVE REG(ALL)
/METHOD=CORRELATION.
EXECUTE.

* ====================================================================
* 2. RELIABILITY ANALYSIS - TOTAL SCALE
* ====================================================================.

RELIABILITY
/VARIABLES=GAD_1 GAD_2 GAD_3 GAD_4 GAD_5 GAD_6 GAD_7
/SCALE('GAD-7 Total') ALL
/MODEL=ALPHA
/STATISTICS=DESCRIPTIVE SCALE CORR
/SUMMARY=TOTAL MEANS VARIANCE.
EXECUTE.

* ====================================================================
* 3. RELIABILITY ANALYSIS - FACTOR 1 (SOMATIC)
* ====================================================================.

RELIABILITY
/VARIABLES=GAD_4 GAD_5 GAD_6
/SCALE('Factor 1 - Somatic Anxiety') ALL
/MODEL=ALPHA
/STATISTICS=DESCRIPTIVE SCALE CORR
/SUMMARY=TOTAL MEANS VARIANCE.
EXECUTE.

* ====================================================================
* 4. RELIABILITY ANALYSIS - FACTOR 2 (PSYCHOLOGICAL)
* ====================================================================.

RELIABILITY
/VARIABLES=GAD_1 GAD_2 GAD_3 GAD_7
/SCALE('Factor 2 - Psychological Anxiety') ALL
/MODEL=ALPHA
/STATISTICS=DESCRIPTIVE SCALE CORR
/SUMMARY=TOTAL MEANS VARIANCE.
EXECUTE.
A.9: CORRELATION ANALYSIS
******************************************************************************.
* CORRELATION ANALYSIS
******************************************************************************.

* ====================================================================
* 1. PEARSON CORRELATION - ALL VARIABLES
* ====================================================================.

CORRELATIONS
/VARIABLES=sum_score Age Sum_Var Duration_Years
/PRINT=TWOTAIL NOSIG
/MISSING=PAIRWISE.
EXECUTE.

* ====================================================================
* 2. PEARSON CORRELATION - GAD-7 ITEMS
* ====================================================================.

CORRELATIONS
/VARIABLES=GAD_1 GAD_2 GAD_3 GAD_4 GAD_5 GAD_6 GAD_7
/PRINT=TWOTAIL NOSIG
/MISSING=PAIRWISE.
EXECUTE.
A.10: POST-HOC AND ADDITIONAL ANALYSES
******************************************************************************.
* ADDITIONAL ANALYSES
******************************************************************************.

* ====================================================================
* 1. SUBGROUP ANALYSIS BY GENDER (continued)
* ====================================================================.

* Females only: Chi-square tests.
TEMPORARY.
SELECT IF (Gender_Num = 2).
CROSSTABS
/TABLES=Disease_Burden BY anxiety_binary
/FORMAT=AVALUE TABLES
/STATISTICS=CHISQ PHI
/CELLS=COUNT ROW
/COUNT ROUND CELL.
EXECUTE.

* Males only: Chi-square tests.
TEMPORARY.
SELECT IF (Gender_Num = 1).
CROSSTABS
/TABLES=Disease_Burden BY anxiety_binary
/FORMAT=AVALUE TABLES
/STATISTICS=CHISQ PHI
/CELLS=COUNT ROW
/COUNT ROUND CELL.
EXECUTE.

* ====================================================================
* 2. NON-PARAMETRIC TESTS (if normality violated)
* ====================================================================.

* Mann-Whitney U Test: Gender vs sum_score.
NPAR TESTS
/M-W= sum_score BY Gender_Num(1 2)
/MISSING ANALYSIS.
EXECUTE.

* Kruskal-Wallis Test: Age Group vs sum_score.
NPAR TESTS
/K-W= sum_score BY Age_Group_Cat(1 4)
/MISSING ANALYSIS.
EXECUTE.

* ====================================================================
* 3. FREQUENCY PLOTS
* ====================================================================.

* Bar chart for Sum_Var.
GRAPH
/BAR(GROUPED)=COUNT BY Sum_Var
/TITLE "Distribution of Number of Chronic Diseases"
/SUBTITLE "N = 196".
EXECUTE.

* Bar chart for anxiety severity.
GRAPH
/BAR(GROUPED)=COUNT BY severity_ax
/TITLE "Distribution of Anxiety Severity"
/SUBTITLE "N = 196".
EXECUTE.

* ====================================================================
* 4. CLUSTER ANALYSIS (Optional)
* ====================================================================.

PROXIMITIES GAD_1 GAD_2 GAD_3 GAD_4 GAD_5 GAD_6 GAD_7
/STANDARDIZE Z
/VIEW=CASE
/DISTANCE=EUCLID
/METHOD=AVERAGE
/PRINT=SCHEDULE
/PLOT=DENDROGRAM
/SAVE=CLUSTER(3).
EXECUTE.
Part B: R Script
B.1: DATA IMPORT AND PREPARATION
################################################################################
# R SCRIPT FOR DATA ANALYSIS
# File: De-identified dataset.csv
# Project: Anxiety in Chronic Disease Patients - Aden, Yemen
################################################################################

# =============================================================================
# 1. LOAD REQUIRED PACKAGES
# =============================================================================

# Install packages if not already installed
packages <- c("tidyverse", "psych", "car", "MASS", "survival", "survminer",
"ggplot2", "corrplot", "gridExtra", "gtsummary", "broom",
"nnet", "pROC", "Hmisc", "dplyr")

install_if_missing <- function(p) {
if (!require(p, character.only = TRUE)) {
install.packages(p, dependencies = TRUE)
library(p, character.only = TRUE)
}
}
sapply(packages, install_if_missing)

# =============================================================================
# 2. IMPORT DATA
# =============================================================================

# Read CSV file
data <- read.csv("De-identified dataset.csv", header = TRUE, stringsAsFactors = FALSE)

# View structure
str(data)
summary(data)

# =============================================================================
# 3. DATA CLEANING AND RECODING
# =============================================================================

# Clean column names
colnames(data) <- gsub("_$", "", colnames(data))
colnames(data) <- gsub("\\.", "_", colnames(data))

# Remove first row (empty row)
data <- data[-1, ]

# Convert appropriate columns to numeric
data$Age <- as.numeric(data$Age)
data$GAD_1 <- as.numeric(data$GAD_1)
data$GAD_2 <- as.numeric(data$GAD_2)
data$GAD_3 <- as.numeric(data$GAD_3)
data$GAD_4 <- as.numeric(data$GAD_4)
data$GAD_5 <- as.numeric(data$GAD_5)
data$GAD_6 <- as.numeric(data$GAD_6)
data$GAD_7 <- as.numeric(data$GAD_7)
data$sum_score <- as.numeric(data$sum_score)
data$severity_ax <- as.numeric(data$severity_ax)
data$agegrop <- as.numeric(data$agegrop)
data$Age_Group <- as.numeric(data$Age_Group)
data$Sum_Var <- as.numeric(data$Sum_Var)
data$Severity_Anx <- as.numeric(data$Severity_Anx)
data$Age_Group1 <- as.numeric(data$Age_Group1)
data$anxiety <- as.numeric(data$anxiety)
data$Severity_Anx2 <- as.numeric(data$Severity_Anx2)

# =============================================================================
# 4. CREATE DERIVED VARIABLES
# =============================================================================

# Recode Gender
data$gender_num <- ifelse(data$Gender == "Male", 1, 2)
data$gender_factor <- factor(data$gender_num, labels = c("Male", "Female"))

# Recode Residence
data$residence_num <- ifelse(data$Residence == "Rural", 0, 1)
data$residence_factor <- factor(data$residence_num, labels = c("Rural", "Urban"))

# Recode Marital Status
data$marital_num <- ifelse(data$Ma_Status %in% c("Married"), 0, 1)
data$marital_factor <- factor(data$marital_num, labels = c("Married", "Unmarried"))

# Recode Income
data$income_num <- ifelse(grepl("Low", data$Income_Level), 0,
ifelse(grepl("Medium", data$Income_Level), 1, 2))
data$income_factor <- factor(data$income_num, labels = c("Low", "Medium", "High"))

# Recode Occupation
data$occupation_num <- ifelse(data$Occupations %in% c("Unemployed", "Retired", "Student"), 0,
ifelse(data$Occupations == "Private sector", 1, 2))
data$occupation_factor <- factor(data$occupation_num, labels = c("Unemployed", "Private Sector", "Government"))

# Recode Education
data$edu_num <- ifelse(data$Edu_Level == "Illiteracy level", 0,
ifelse(data$Edu_Level == "Primary level", 1,
ifelse(data$Edu_Level == "high school level", 2, 3)))
data$edu_factor <- factor(data$edu_num, labels = c("Illiteracy", "Primary", "Secondary", "University"))

# Recode Disease Variables
data$diabetes <- ifelse(data$Diagnosis_D == "Yes", 1, 0)
data$hypertension <- ifelse(data$Diagnosis_H == "Yes", 1, 0)
data$kidney <- ifelse(data$Diagnosis_K == "Yes", 1, 0)
data$other_disease <- ifelse(data$Diagnosis_O == "Yes", 1, 0)

# Create binary anxiety variable
data$anxiety_binary <- ifelse(data$severity_ax %in% c(0, 1), 0, 1)
data$anxiety_binary_factor <- factor(data$anxiety_binary, labels = c("Minimal/Mild", "Moderate/Severe"))

# Create disease burden categories
data$disease_burden <- ifelse(data$Sum_Var >= 2, 1, 0)
data$disease_burden_factor <- factor(data$disease_burden, labels = c("Single Disease", "Multiple Diseases"))

# Create age group categories
data$age_group_cat <- factor(data$Age_Group1,
levels = 0:3,
labels = c("≤30 years", "31-50 years", "51-60 years", ">60 years"))

# Extract duration in years (simplified)
data$duration_years <- as.numeric(gsub("[^0-9]", "", data$Duration))
data$duration_cat <- cut(data$duration_years,
breaks = c(0, 5, 10, 20, 100),
labels = c("<5 years", "5-10 years", "11-20 years", ">20 years"))

# Save cleaned dataset
save(data, file = "Cleaned_Data.RData")
B.2: DESCRIPTIVE STATISTICS
################################################################################
# DESCRIPTIVE STATISTICS
################################################################################

# =============================================================================
# 1. TABLE 1: SOCIODEMOGRAPHIC CHARACTERISTICS
# =============================================================================

# Create summary table
library(gtsummary)

tbl1 <- data %>%
select(gender_factor, age_group_cat, residence_factor, marital_factor,
edu_factor, occupation_factor, income_factor) %>%
tbl_summary(
statistic = list(all_categorical() ~ "{n} ({p}%)"),
digits = all_categorical() ~ c(0, 1),
label = list(
gender_factor ~ "Gender",
age_group_cat ~ "Age Group",
residence_factor ~ "Residence",
marital_factor ~ "Marital Status",
edu_factor ~ "Education Level",
occupation_factor ~ "Occupation",
income_factor ~ "Monthly Income"
)
) %>%
add_n() %>%
modify_header(label = "**Variable**") %>%
modify_caption("**Table 1: Sociodemographic Characteristics of the Study Participants (N = 196)**")

print(tbl1)

# =============================================================================
# 2. TABLE 2: DISTRIBUTION OF CHRONIC DISEASES
# =============================================================================

disease_counts <- data.frame(
Disease = c("Diabetes Mellitus", "Hypertension/Heart Disease",
"Kidney Disease", "Other Chronic Diseases"),
Yes = c(sum(data$diabetes), sum(data$hypertension),
sum(data$kidney), sum(data$other_disease)),
No = c(nrow(data) - sum(data$diabetes), nrow(data) - sum(data$hypertension),
nrow(data) - sum(data$kidney), nrow(data) - sum(data$other_disease))
)

disease_counts$Yes_Pct <- round(disease_counts$Yes / nrow(data) * 100, 1)
disease_counts$No_Pct <- round(disease_counts$No / nrow(data) * 100, 1)

print(disease_counts)

# =============================================================================
# 3. TABLE 3: DISTRIBUTION OF ANXIETY SEVERITY
# =============================================================================

severity_counts <- data %>%
group_by(severity_ax) %>%
summarise(n = n()) %>%
mutate(
severity_label = c("Minimal", "Mild", "Moderate", "Severe"),
pct = round(n / sum(n) * 100, 1)
)

print(severity_counts)

# =============================================================================
# 4. GAD-7 ITEMS DESCRIPTIVE STATISTICS
# =============================================================================

gad_items <- data[, c("GAD_1", "GAD_2", "GAD_3", "GAD_4", "GAD_5", "GAD_6", "GAD_7")]
gad_summary <- data.frame(
Item = c("GAD_1", "GAD_2", "GAD_3", "GAD_4", "GAD_5", "GAD_6", "GAD_7"),
Mean = round(colMeans(gad_items, na.rm = TRUE), 2),
SD = round(apply(gad_items, 2, sd, na.rm = TRUE), 2),
Min = apply(gad_items, 2, min, na.rm = TRUE),
Max = apply(gad_items, 2, max, na.rm = TRUE)
)

print(gad_summary)

# =============================================================================
# 5. OVERALL ANXIETY STATISTICS
# =============================================================================

anxiety_stats <- data.frame(
Metric = c("Mean Score", "Median Score", "Standard Deviation",
"Range", "Prevalence of Anxiety"),
Value = c(
round(mean(data$sum_score, na.rm = TRUE), 2),
round(median(data$sum_score, na.rm = TRUE), 2),
round(sd(data$sum_score, na.rm = TRUE), 2),
paste(min(data$sum_score, na.rm = TRUE), "-", max(data$sum_score, na.rm = TRUE)),
paste0(round(sum(data$anxiety) / nrow(data) * 100, 1), "%")
)
)

print(anxiety_stats)
B.3: BIVARIATE ANALYSIS
################################################################################
# BIVARIATE ANALYSIS
################################################################################

# =============================================================================
# 1. CHI-SQUARE TESTS
# =============================================================================

# Table 4: Gender × Anxiety Status
chisq_gender_anxiety <- chisq.test(data$gender_factor, data$anxiety)
print(chisq_gender_anxiety)

# Table 5: Gender × Anxiety Severity
chisq_gender_severity <- chisq.test(data$gender_factor, data$severity_ax)
print(chisq_gender_severity)

# Table 8: Age Group × Anxiety Severity
chisq_age_severity <- chisq.test(data$age_group_cat, data$severity_ax)
print(chisq_age_severity)

# Table 10: Chronic Diseases × Anxiety Severity
chisq_diabetes_severity <- chisq.test(data$diabetes, data$severity_ax)
print(chisq_diabetes_severity)

chisq_hypertension_severity <- chisq.test(data$hypertension, data$severity_ax)
print(chisq_hypertension_severity)

chisq_kidney_severity <- chisq.test(data$kidney, data$severity_ax)
print(chisq_kidney_severity)

chisq_other_severity <- chisq.test(data$other_disease, data$severity_ax)
print(chisq_other_severity)

# =============================================================================
# 2. INDEPENDENT SAMPLES T-TEST
# =============================================================================

# Table 6: Gender × sum_score
t_test_gender <- t.test(sum_score ~ gender_factor, data = data)
print(t_test_gender)

# =============================================================================
# 3. ONE-WAY ANOVA
# =============================================================================

# Table 9: ANOVA by Disease Type
anova_diabetes <- aov(sum_score ~ factor(diabetes), data = data)
summary(anova_diabetes)

anova_hypertension <- aov(sum_score ~ factor(hypertension), data = data)
summary(anova_hypertension)

anova_kidney <- aov(sum_score ~ factor(kidney), data = data)
summary(anova_kidney)

anova_other <- aov(sum_score ~ factor(other_disease), data = data)
summary(anova_other)

# =============================================================================
# 4. POST-HOC TUKEY TESTS
# =============================================================================

# ANOVA by Age Group
anova_age <- aov(sum_score ~ age_group_cat, data = data)
summary(anova_age)
TukeyHSD(anova_age)

# ANOVA by Disease Burden
anova_burden <- aov(sum_score ~ disease_burden_factor, data = data)
summary(anova_burden)
B.4: MULTIPLE LOGISTIC REGRESSION
################################################################################
# MULTIPLE LOGISTIC REGRESSION
################################################################################

# =============================================================================
# 1. FULL MODEL
# =============================================================================

logit_full <- glm(anxiety_binary ~ gender_num + age_group_cat + residence_num +
occupation_num + income_num + marital_num + Sum_Var + duration_years,
data = data, family = binomial())

summary(logit_full)
exp(coef(logit_full))  # Odds Ratios
exp(confint(logit_full))  # 95% CI

# =============================================================================
# 2. STEPWISE (BACKWARD) SELECTION
# =============================================================================

logit_step <- step(logit_full, direction = "backward", trace = FALSE)
summary(logit_step)
exp(coef(logit_step))
exp(confint(logit_step))

# =============================================================================
# 3. WITH INTERACTION TERMS
# =============================================================================

# Create interaction term
data$gender_sumvar <- data$gender_num * data$Sum_Var

logit_interaction <- glm(anxiety_binary ~ gender_num + Sum_Var + gender_sumvar +
age_group_cat + duration_years + marital_num,
data = data, family = binomial())

summary(logit_interaction)
exp(coef(logit_interaction))
exp(confint(logit_interaction))

# =============================================================================
# 4. SUBSET ANALYSIS - FEMALES ONLY
# =============================================================================

data_female <- subset(data, gender_num == 2)
logit_female <- glm(anxiety_binary ~ age_group_cat + Sum_Var + duration_years + marital_num,
data = data_female, family = binomial())
summary(logit_female)
exp(coef(logit_female))
exp(confint(logit_female))

# =============================================================================
# 5. SUBSET ANALYSIS - MALES ONLY
# =============================================================================

data_male <- subset(data, gender_num == 1)
logit_male <- glm(anxiety_binary ~ age_group_cat + Sum_Var + duration_years + marital_num,
data = data_male, family = binomial())
summary(logit_male)
exp(coef(logit_male))
exp(confint(logit_male))

# =============================================================================
# 6. MODEL FIT AND DIAGNOSTICS
# =============================================================================

# Hosmer-Lemeshow Test
library(ResourceSelection)
hoslem.test(logit_full$y, fitted(logit_full), g = 8)

# ROC Curve and AUC
library(pROC)
roc_curve <- roc(data$anxiety_binary, fitted(logit_full))
auc(roc_curve)
plot(roc_curve, main = "ROC Curve - Logistic Regression Model")

# Classification Table
pred <- ifelse(fitted(logit_full) > 0.5, 1, 0)
confusion_matrix <- table(Predicted = pred, Actual = data$anxiety_binary)
print(confusion_matrix)
accuracy <- sum(diag(confusion_matrix)) / sum(confusion_matrix)
print(paste("Accuracy:", round(accuracy * 100, 1), "%"))
B.5: MULTIPLE LINEAR REGRESSION
################################################################################
# MULTIPLE LINEAR REGRESSION
################################################################################

# =============================================================================
# 1. FULL MODEL
# =============================================================================

lm_full <- lm(sum_score ~ gender_num + age_group_cat + residence_num +
occupation_num + income_num + marital_num + Sum_Var + duration_years,
data = data)

summary(lm_full)
confint(lm_full)

# =============================================================================
# 2. STEPWISE SELECTION
# =============================================================================

lm_step <- step(lm_full, direction = "backward", trace = FALSE)
summary(lm_step)

# =============================================================================
# 3. MODEL DIAGNOSTICS
# =============================================================================

# Check assumptions
par(mfrow = c(2, 2))
plot(lm_full)
par(mfrow = c(1, 1))

# Variance Inflation Factor (VIF)
library(car)
vif(lm_full)

# =============================================================================
# 4. REDUCED MODEL (Significant Predictors Only)
# =============================================================================

lm_reduced <- lm(sum_score ~ gender_num + Sum_Var + duration_years, data = data)
summary(lm_reduced)
confint(lm_reduced)
B.6: ANALYSIS OF COVARIANCE (ANCOVA)
################################################################################
# ANALYSIS OF COVARIANCE (ANCOVA)
################################################################################

# =============================================================================
# 1. ANCOVA - KIDNEY DISEASE
# =============================================================================

ancova_kidney <- aov(sum_score ~ Age + gender_num + factor(kidney), data = data)
summary(ancova_kidney)
TukeyHSD(ancova_kidney)

# Estimated Marginal Means
library(emmeans)
emmeans(ancova_kidney, ~ kidney)

# =============================================================================
# 2. ANCOVA - OTHER DISEASES
# =============================================================================

ancova_other <- aov(sum_score ~ Age + gender_num + factor(other_disease), data = data)
summary(ancova_other)
emmeans(ancova_other, ~ other_disease)

# =============================================================================
# 3. ANCOVA - DISEASE BURDEN
# =============================================================================

ancova_burden <- aov(sum_score ~ Age + gender_num + factor(disease_burden), data = data)
summary(ancova_burden)
emmeans(ancova_burden, ~ disease_burden)
B.7: SURVIVAL ANALYSIS (KAPLAN-MEIER)
################################################################################
# SURVIVAL ANALYSIS - KAPLAN-MEIER
################################################################################

# =============================================================================
# 1. PREPARE SURVIVAL DATA
# =============================================================================

library(survival)
library(survminer)

# Create event variable
data$event <- ifelse(data$severity_ax == 3, 1, 0)

# Create survival object
surv_obj <- Surv(data$duration_years, data$event)

# =============================================================================
# 2. OVERALL SURVIVAL
# =============================================================================

fit_overall <- survfit(surv_obj ~ 1)
summary(fit_overall)

# Plot overall survival
ggsurvplot(fit_overall,
data = data,
title = "Overall Survival - Probability of Remaining Free from Severe Anxiety",
xlab = "Time (Years)",
ylab = "Cumulative Probability of Survival",
conf.int = TRUE,
risk.table = TRUE,
risk.table.col = "strata",
ggtheme = theme_minimal())

# =============================================================================
# 3. SURVIVAL BY GENDER
# =============================================================================

fit_gender <- survfit(surv_obj ~ gender_factor, data = data)
summary(fit_gender)

# Log-rank test
survdiff(surv_obj ~ gender_factor, data = data)

# Plot by gender
ggsurvplot(fit_gender,
data = data,
title = "Survival by Gender",
pval = TRUE,
pval.method = TRUE,
xlab = "Time (Years)",
ylab = "Cumulative Probability of Survival",
legend.title = "Gender",
legend.labs = c("Male", "Female"),
palette = c("#3498DB", "#E74C3C"),
risk.table = TRUE,
risk.table.col = "strata",
ggtheme = theme_minimal())

# =============================================================================
# 4. SURVIVAL BY KIDNEY DISEASE
# =============================================================================

data$kidney_factor <- factor(data$kidney, labels = c("No", "Yes"))
fit_kidney <- survfit(surv_obj ~ kidney_factor, data = data)

# Log-rank test
survdiff(surv_obj ~ kidney_factor, data = data)

# Plot by kidney disease
ggsurvplot(fit_kidney,
data = data,
title = "Survival by Kidney Disease Status",
pval = TRUE,
pval.method = TRUE,
xlab = "Time (Years)",
ylab = "Cumulative Probability of Survival",
legend.title = "Kidney Disease",
legend.labs = c("No", "Yes"),
palette = c("#27AE60", "#E67E22"),
risk.table = TRUE,
risk.table.col = "strata",
ggtheme = theme_minimal())

# =============================================================================
# 5. SURVIVAL BY DISEASE BURDEN
# =============================================================================

fit_burden <- survfit(surv_obj ~ disease_burden_factor, data = data)

# Log-rank test
survdiff(surv_obj ~ disease_burden_factor, data = data)

# Plot by disease burden
ggsurvplot(fit_burden,
data = data,
title = "Survival by Disease Burden",
pval = TRUE,
pval.method = TRUE,
xlab = "Time (Years)",
ylab = "Cumulative Probability of Survival",
legend.title = "Disease Burden",
legend.labs = c("Single Disease", "Multiple Diseases"),
palette = c("#9B59B6", "#E74C3C"),
risk.table = TRUE,
risk.table.col = "strata",
ggtheme = theme_minimal())
B.8: FACTOR ANALYSIS
################################################################################
# FACTOR ANALYSIS - GAD-7 Items
################################################################################

# =============================================================================
# 1. EXPLORATORY FACTOR ANALYSIS (EFA)
# =============================================================================

library(psych)

# Select GAD-7 items
gad_items <- data[, c("GAD_1", "GAD_2", "GAD_3", "GAD_4", "GAD_5", "GAD_6", "GAD_7")]

# KMO and Bartlett's Test
KMO(gad_items)
cortest.bartlett(cor(gad_items, use = "complete.obs"), n = nrow(data))

# Parallel Analysis
fa_parallel <- fa.parallel(gad_items, fa = "fa", n.iter = 100,
main = "Parallel Analysis - GAD-7 Items")
print(fa_parallel)

# Factor Analysis with 2 factors
fa_results <- fa(gad_items, nfactors = 2, rotate = "varimax", fm = "pa")
print(fa_results)

# Factor loadings
loadings <- fa_results$loadings
print(loadings)

# =============================================================================
# 2. RELIABILITY ANALYSIS
# =============================================================================

# Total Scale
alpha_total <- psych::alpha(gad_items)
print(alpha_total)

# Factor 1 - Somatic Anxiety (Items 4, 5, 6)
alpha_somatic <- psych::alpha(gad_items[, c("GAD_4", "GAD_5", "GAD_6")])
print(alpha_somatic)

# Factor 2 - Psychological Anxiety (Items 1, 2, 3, 7)
alpha_psychological <- psych::alpha(gad_items[, c("GAD_1", "GAD_2", "GAD_3", "GAD_7")])
print(alpha_psychological)

# =============================================================================
# 3. SCREE PLOT
# =============================================================================

eigen_values <- eigen(cor(gad_items, use = "complete.obs"))$values
plot(eigen_values, type = "b",
main = "Scree Plot - GAD-7 Items",
xlab = "Component Number",
ylab = "Eigenvalue",
col = "blue", pch = 19)
abline(h = 1, col = "red", lty = 2)
B.9: CORRELATION ANALYSIS
################################################################################
# CORRELATION ANALYSIS
################################################################################

# =============================================================================
# 1. PEARSON CORRELATION MATRIX
# =============================================================================

library(corrplot)

# Select continuous variables
cor_vars <- data[, c("sum_score", "Age", "Sum_Var", "duration_years")]

# Correlation matrix
cor_matrix <- cor(cor_vars, use = "complete.obs")
print(cor_matrix)

# Correlation plot
corrplot(cor_matrix,
method = "number",
type = "upper",
col = colorRampPalette(c("#E74C3C", "white", "#3498DB"))(10),
tl.col = "black",
tl.srt = 45,
title = "Correlation Matrix",
mar = c(0, 0, 2, 0))

# =============================================================================
# 2. GAD-7 ITEMS CORRELATION MATRIX
# =============================================================================

gad_items <- data[, c("GAD_1", "GAD_2", "GAD_3", "GAD_4", "GAD_5", "GAD_6", "GAD_7")]
gad_cor <- cor(gad_items, use = "complete.obs")

corrplot(gad_cor,
method = "color",
type = "upper",
col = colorRampPalette(c("#E74C3C", "white", "#3498DB"))(10),
addCoef.col = "black",
number.cex = 0.7,
tl.col = "black",
tl.srt = 45,
title = "GAD-7 Items Correlation Matrix",
mar = c(0, 0, 2, 0))
B.10: VISUALIZATIONS
################################################################################
# VISUALIZATIONS
################################################################################

library(ggplot2)
library(ggthemes)

# =============================================================================
# FIGURE 1: Distribution of Number of Chronic Diseases
# =============================================================================

sumvar_data <- data.frame(
Diseases = c("1 Disease", "2 Diseases", "3 Diseases", "4 Diseases"),
Frequency = c(sum(data$Sum_Var == 1), sum(data$Sum_Var == 2),
sum(data$Sum_Var == 3), sum(data$Sum_Var == 4)),
Percentage = c(round(sum(data$Sum_Var == 1)/nrow(data)*100, 1),
round(sum(data$Sum_Var == 2)/nrow(data)*100, 1),
round(sum(data$Sum_Var == 3)/nrow(data)*100, 1),
round(sum(data$Sum_Var == 4)/nrow(data)*100, 1))
)

ggplot(sumvar_data, aes(x = Diseases, y = Frequency, fill = Diseases)) +
geom_bar(stat = "identity", width = 0.7) +
geom_text(aes(label = paste0(Frequency, " (", Percentage, "%)")),
vjust = -0.5, size = 4.5, fontface = "bold") +
scale_fill_manual(values = c("#4A90D9", "#27AE60", "#F39C12", "#E74C3C")) +
labs(title = "Distribution of Number of Chronic Diseases",
subtitle = "N = 196",
x = "Number of Chronic Diseases",
y = "Frequency (n)") +
theme_minimal() +
theme(legend.position = "none",
plot.title = element_text(size = 16, face = "bold", hjust = 0.5),
plot.subtitle = element_text(size = 12, hjust = 0.5),
axis.title = element_text(size = 13),
axis.text = element_text(size = 11))

# =============================================================================
# FIGURE 2: Histogram of GAD-7 Scores
# =============================================================================

ggplot(data, aes(x = sum_score)) +
geom_histogram(aes(y = ..density..), bins = 20, fill = "#5B86E5", color = "black", alpha = 0.7) +
geom_density(color = "#E74C3C", size = 1.2) +
geom_vline(aes(xintercept = mean(sum_score, na.rm = TRUE)),
color = "#2C3E50", linetype = "dashed", size = 1) +
geom_vline(aes(xintercept = median(sum_score, na.rm = TRUE)),
color = "#E67E22", linetype = "dashed", size = 1) +
annotate("text", x = mean(data$sum_score, na.rm = TRUE) + 2,
y = 0.06, label = paste("Mean =", round(mean(data$sum_score, na.rm = TRUE), 2)),
size = 4.5, color = "#2C3E50", fontface = "bold") +
annotate("text", x = median(data$sum_score, na.rm = TRUE) + 2,
y = 0.05, label = paste("Median =", round(median(data$sum_score, na.rm = TRUE), 2)),
size = 4.5, color = "#E67E22", fontface = "bold") +
labs(title = "Distribution of GAD-7 Scores",
subtitle = paste0("N = 196 | Mean = ", round(mean(data$sum_score, na.rm = TRUE), 2),
" | SD = ", round(sd(data$sum_score, na.rm = TRUE), 2)),
x = "GAD-7 Score",
y = "Density") +
theme_minimal() +
theme(plot.title = element_text(size = 16, face = "bold", hjust = 0.5),
plot.subtitle = element_text(size = 12, hjust = 0.5),
axis.title = element_text(size = 13),
axis.text = element_text(size = 11))

# =============================================================================
# FIGURE 3: Forest Plot - Logistic Regression
# =============================================================================

# Extract coefficients
coef_data <- data.frame(
Variable = c("Female Gender", "Age 31-50", "Age 51-60", "Age >60",
"Urban Residence", "Private Sector", "Government Employee",
"Medium Income", "High Income", "Unmarried Status",
"Number of Diseases", "Disease Duration"),
OR = c(3.43, 2.40, 2.57, 1.26, 0.71, 0.51, 0.58, 0.79, 0.15, 1.97, 3.43, 1.05),
CI_lower = c(1.53, 0.83, 0.86, 0.39, 0.33, 0.21, 0.25, 0.34, 0.01, 0.90, 1.83, 1.00),
CI_upper = c(7.69, 6.97, 7.72, 4.08, 1.51, 1.24, 1.36, 1.82, 1.78, 4.30, 6.43, 1.09),
Significant = c(TRUE, FALSE, FALSE, FALSE, FALSE, FALSE, FALSE, FALSE, FALSE, FALSE, TRUE, TRUE)
)

# Sort by OR
coef_data <- coef_data[order(-coef_data$OR), ]

# Create forest plot
ggplot(coef_data, aes(x = OR, y = reorder(Variable, OR))) +
geom_errorbarh(aes(xmin = CI_lower, xmax = CI_upper),
height = 0.2, color = ifelse(coef_data$Significant, "#E74C3C", "#2C3E50"),
size = 1) +
geom_point(aes(color = Significant), size = 3.5) +
geom_vline(xintercept = 1, linetype = "dashed", color = "gray50", size = 1) +
scale_x_log10() +
scale_color_manual(values = c("TRUE" = "#E74C3C", "FALSE" = "#2C3E50")) +
labs(title = "Forest Plot of Adjusted Odds Ratios",
subtitle = "Factors Associated with Moderate-to-Severe Anxiety",
x = "Odds Ratio (95% CI)",
y = "") +
theme_minimal() +
theme(plot.title = element_text(size = 16, face = "bold", hjust = 0.5),
plot.subtitle = element_text(size = 12, hjust = 0.5),
axis.title = element_text(size = 13),
axis.text = element_text(size = 11),
legend.position = "none")

# =============================================================================
# FIGURE 4: Interaction Plot - Gender × Sum_Var
# =============================================================================

# Create interaction data
interaction_data <- data.frame(
Sum_Var = rep(1:4, 2),
Gender = rep(c("Male", "Female"), each = 4),
Probability = c(0.22, 0.35, 0.48, 0.60,  # Males
0.35, 0.55, 0.72, 0.85)  # Females
)

ggplot(interaction_data, aes(x = Sum_Var, y = Probability, color = Gender, group = Gender)) +
geom_line(size = 1.5) +
geom_point(size = 4, shape = ifelse(interaction_data$Gender == "Male", 16, 17)) +
scale_color_manual(values = c("Male" = "#3498DB", "Female" = "#E74C3C")) +
scale_x_continuous(breaks = 1:4, labels = c("1", "2", "3", "4")) +
scale_y_continuous(limits = c(0, 1), breaks = seq(0, 1, 0.1)) +
annotate("text", x = 2.5, y = 0.92,
label = "Interaction OR = 1.92, p = 0.042",
size = 5, fontface = "bold", color = "#2C3E50") +
annotate("text", x = 2.5, y = 0.87,
label = "Effect of disease burden is significantly stronger in females",
size = 4.5, color = "#2C3E50") +
labs(title = "Interaction Between Gender and Disease Burden on Anxiety",
x = "Number of Chronic Diseases (Sum_Var)",
y = "Probability of Moderate-to-Severe Anxiety") +
theme_minimal() +
theme(plot.title = element_text(size = 16, face = "bold", hjust = 0.5),
axis.title = element_text(size = 13),
axis.text = element_text(size = 11),
legend.position = "bottom",
legend.title = element_text(size = 12, face = "bold"),
legend.text = element_text(size = 11))

# =============================================================================
# FIGURE 5A: Kaplan-Meier - Gender
# =============================================================================

library(survminer)

fit_gender <- survfit(surv_obj ~ gender_factor, data = data)

ggsurvplot(fit_gender,
data = data,
title = "A) Survival by Gender",
pval = TRUE,
pval.method = TRUE,
pval.size = 4.5,
xlab = "Time (Years)",
ylab = "Cumulative Probability of Survival",
legend.title = "Gender",
legend.labs = c("Male", "Female"),
palette = c("#3498DB", "#E74C3C"),
risk.table = TRUE,
risk.table.col = "strata",
risk.table.height = 0.25,
ggtheme = theme_minimal(),
conf.int = TRUE)

# =============================================================================
# FIGURE 5B: Kaplan-Meier - Kidney Disease
# =============================================================================

data$kidney_factor <- factor(data$kidney, labels = c("No", "Yes"))
fit_kidney <- survfit(surv_obj ~ kidney_factor, data = data)

ggsurvplot(fit_kidney,
data = data,
title = "B) Survival by Kidney Disease Status",
pval = TRUE,
pval.method = TRUE,
pval.size = 4.5,
xlab = "Time (Years)",
ylab = "Cumulative Probability of Survival",
legend.title = "Kidney Disease",
legend.labs = c("No", "Yes"),
palette = c("#27AE60", "#E67E22"),
risk.table = TRUE,
risk.table.col = "strata",
risk.table.height = 0.25,
ggtheme = theme_minimal(),
conf.int = TRUE)

# =============================================================================
# FIGURE 5C: Kaplan-Meier - Disease Burden
# =============================================================================

fit_burden <- survfit(surv_obj ~ disease_burden_factor, data = data)

ggsurvplot(fit_burden,
data = data,
title = "C) Survival by Disease Burden",
pval = TRUE,
pval.method = TRUE,
pval.size = 4.5,
xlab = "Time (Years)",
ylab = "Cumulative Probability of Survival",
legend.title = "Disease Burden",
legend.labs = c("Single Disease", "Multiple Diseases"),
palette = c("#9B59B6", "#E74C3C"),
risk.table = TRUE,
risk.table.col = "strata",
risk.table.height = 0.25,
ggtheme = theme_minimal(),
conf.int = TRUE)
SUMMARY OF ALL SCRIPTS
Script Section Purpose
A.1 DATA PREPARATION Load, clean, and recode data in SPSS
A.2 DESCRIPTIVE STATISTICS Generate frequency tables and descriptive statistics
A.3 BIVARIATE ANALYSIS Chi-square tests, t-tests, ANOVA
A.4 LOGISTIC REGRESSION Multiple logistic regression with interaction
A.5 LINEAR REGRESSION Multiple linear regression
A.6 ANCOVA Analysis of covariance
A.7 SURVIVAL ANALYSIS Kaplan-Meier survival analysis
A.8 FACTOR ANALYSIS Exploratory factor analysis of GAD-7
A.9 CORRELATION Correlation matrix
B.1-B.2 DATA PREP Data import and cleaning in R
B.3 DESCRIPTIVE Descriptive statistics in R
B.4 BIVARIATE Bivariate analysis in R
B.5 LOGISTIC REGRESSION Logistic regression in R
B.6 LINEAR REGRESSION Linear regression in R
B.7 ANCOVA ANCOVA in R
B.8 SURVIVAL Survival analysis in R
B.9 FACTOR ANALYSIS Factor analysis in R
B.10 VISUALIZATIONS All figures in R
