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ABSTRACT 

Being a freshman at a large university, life can be fun as well as stressful. The choices a freshman makes 
while in college may impact his/her overall health. In order to examine the overall health and different 
behaviors of students at Oklahoma State University a survey was conducted among the freshmen 
students. The survey focused on capturing the psychological, environmental, diet, exercise, alcohol and 
drug use among students. A total of 795 out of 1,036 freshman students completed the survey which 
included around 270 questions that covered the range of issues mentioned above. An exploratory factor 
analysis identified 26 factors. For example, two factors that relate to the behavior of students under stress 
are eating and relaxing. Further understanding the variables which contribute to alcohol and drug use 
may help the university in planning appropriate interventions and preventions. Factor analysis with 
Cronbach’s alpha provided insight in to a more defined set of variables to help address these types of 
issues. We used SAS® to do factor analysis as well as to create different clusters of students with unique 
characteristics and profiled these clusters. 

INTRODUCTION 

College life molds the future of a person. Stress, Concentration, Anxiety, Drug abuse, Alcohol 
consumption are some factors that have a deep effect on the life of a university student. We have 
attempted to analyze all these factors using a survey among freshman students. Though this survey has 
only been done at Oklahoma State University, these findings are almost the same in other universities 
across the United States. We hope that our study helps in improving overall behavior of a student in the 
freshman year itself & control unwanted habits like drug & alcohol consumption. 

Figure 1. Chart describing questions asked in survey 
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DATA PREPARATION 

Our survey consisted of 270 questions asked to 1,036 students. We received responses from 795 
students. The topics in the survey covered a variety of areas. Factor analysis process (Figure 2) identified 
26 different factors/variables using Eigen value greater than 1 criterion. 

 

 

 

 

Figure 2. Factor Analysis Flow 

These 26 factors were distributed in different areas like stress, confidence, concentration, physical 
activities, anxiety & addiction. Cronbach’s alpha was used to measure the internal consistency of the 
factors. For the purpose of this research, we rejected any factors that had Cronbach’s alpha value of less 
than 0.7. Our goal was to examine stress, confidence, anxiety, concentration, physical activities, drug & 
alcohol use and other such factors among freshman students. Our research also focused on how 
students deal with social anxiety, dropping confidence levels and increasing stress. Therefore, based on 
our focus area we decided to go ahead with the variables in Figure 3.Figure 4 shows the Pearson 
correlation amongst the selected variables. 
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Figure 3. Selected Variable Details 

 

 

Figure 4. Pearson Correlation 
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DATA TRANSFORMATION 

DOUBLE STANDARDIZATION BEFORE CLUSTERING 

A combination of row and column standardization is called double standardization. It is one of the 
recommended transformations of variables before clustering of survey data to overcome the response-
style issues in surveys. Double standardization was carried out on all the above variables. Please refer 
Figure 5 & Figure 6 to see the effects of double standardization on the distribution of variables. 

 

Figure 5. Distribution of Variables Before Double Standardization 

 

Figure 6. Distribution of Variables after Double Standardization 
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K-MEANS CLUSTERING 

We used Ward’s minimum variance as the clustering method and “Automatic” as the specification method 
for number of clusters. Please refer Figure 7. for process flow in SAS® Enterprise miner. 

 

 

 

Figure 7. Process Flow in SAS Miner 

 

 

 

Figure 8. Cluster History 

 

Based on these settings it initially generated a 7 cluster solution. But as per the data and our requirement 
we opted to go for a 3 cluster solution based on the pseudo t-squared statistic. 
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Figure 9. Mean Statistics of Clusters 

 

In Figure 9 we can see that the frequency of each of the clusters is reasonable. A good clustering solution 
is the one in which the clusters are roughly equal in terms of their compactness. This compactness can 
be defined by the Root-Mean-Square Standard deviation which in our case is nearly same for all the 3 
clusters. Figure 13 gives the importance of each variable in predicting the segment to which a particular 
case (student) belongs. In our case PSS_Avg (Perceived stress) is the most important variable. The 
importance of the remaining variables is with reference to the importance of PSS_Avg. For example: 
Importance of EnoughSleep_NoOFDays  and Busy_hrs is 0.945 and 0.912 times the importance of 
PSS_Avg respectively. 

 

 

Figure 10. Variable Worth in Segment 1 

 

 

Figure 11. Variable Worth in Segment 2 
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Figure 12. Variable Worth in Segment 3 

 

 

Figure 13. Variable Importance 
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SEGMENT PROFILING 

 

 

 It is important to understand responses from each cluster behaves and this can be achieved via 
segment profiling. We have used cluster profiling node in SAS® enterprise miner to achieve this 
objective. 

 Clustering was done on double standardized variables but we haven’t used them for segment 
profiling because the double standardized values are difficult to interpret for profiling. 

 To overcome this issue, we have used the actual variable values instead of the double standardized 
variable values in profiling. 

 Segment profile node generates the mean statistics for the variables across each segment which 
makes it easy for us to compare it with the overall mean of the variables. 

 For better understanding we have put the mean statistics for variables in an excel and highlighted the 
means with two colors shown in Figure 14 which identifies whether the mean of the variable for that 
particular segment is above or below the overall mean of that variable. 

 

Figure 14. Color Coding for High and Low Averages with respect to Overall Mean 

 

PROFILING FOR FOCUS VARIABLES 

 The focus variables of our study are perceived stress, social anxiety , confidence, concentration, busy 
hours, feeling about weight, number of days in week they do minimum exercise, no of days in a week 
they get enough sleep. 

 Figure 15 gives the mean statistics for those variables .For easy understanding  we have presented 
the information in a simpler manner in Figure 16. 

 

Figure 15. Mean Statistics for Variables Used for Clustering 

 

Figure 16. Profiling for Focus Variables 
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PROFILING FOR BEHAVIORAL VARIABLES 

In a similar manner, profiling is done for variables such as activity to concentrate, coping with stress, 
activity under stress, activity to increase confidence, alcohol consumption, belief about smoking and 
drinking. Please refer Figure 17. 

 

Figure 17. Profiling for Behavioral Variables 

 

CONCLUSIONS 

 Students who consider themselves as overweight tend to have high levels of stress, bad 
concentration and high social anxiety. 

 Students with low anxiety and stress levels and good concentration are the ones who also report that 
they are getting enough sleep. 

 High stress and anxiety among students leads to alcohol consumption and smoking and it also affects 
their ability to think positively. 
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