Ostavia Cintron

Subjects (n = 10/trt) in an exercise therapy study were assigned to one of three weightlifting programs. In the first program (RI) the number of repetitions of weightlifting was increased as subjects became stronger. In the second program (WI) the amount of weight was increased as subjects became stronger. In the third program (CONT) subjects didn’t participate in weightlifting. Strengths of the subjects were measured every other day for two weeks following the beginning of the study. The table below shows the strengths of the subjects at the seven periods of time. 
	Subject 
	PGM 
	s1 
	s2 
	s3 
	s4 
	s5 
	s6 
	s7 

	1 
	CONT 
	124 
	168 
	91 
	95 
	112 
	116 
	100 

	2 
	CONT 
	119 
	88 
	110 
	85 
	107 
	113 
	93 

	3 
	CONT 
	95 
	98 
	127 
	89 
	76 
	96 
	94 

	4 
	CONT 
	142 
	147 
	109 
	124 
	122 
	92 
	109 

	5 
	CONT 
	155 
	112 
	83 
	86 
	109 
	99 
	108 

	6 
	CONT 
	97 
	150 
	112 
	155 
	79 
	82 
	139 

	7 
	CONT 
	111 
	85 
	95 
	138 
	82 
	117 
	95 

	8 
	CONT 
	96 
	87 
	130 
	110 
	117 
	119 
	142 

	9 
	CONT 
	131 
	118 
	89 
	88 
	129 
	115 
	94 

	10 
	CONT 
	141 
	93 
	157 
	110 
	89 
	142 
	120 

	1 
	RI 
	118 
	120 
	111 
	159 
	128 
	154 
	117 

	2 
	RI 
	130 
	121 
	148 
	99 
	101 
	142 
	171 

	3 
	RI 
	106 
	123 
	114 
	155 
	95 
	109 
	157 

	4 
	RI 
	160 
	161 
	108 
	112 
	158 
	130 
	161 

	5 
	RI 
	101 
	125 
	163 
	100 
	134 
	121 
	105 

	6 
	RI 
	123 
	140 
	115 
	88 
	115 
	150 
	133 

	7 
	RI 
	147 
	89 
	101 
	115 
	103 
	108 
	100 

	8 
	RI 
	123 
	92 
	132 
	108 
	123 
	110 
	86 

	9 
	RI 
	142 
	151 
	92 
	94 
	111 
	95 
	115 

	10 
	RI 
	128 
	77 
	104 
	133 
	137 
	97 
	125 

	1 
	WI 
	157 
	143 
	147 
	150 
	147 
	160 
	105 

	2 
	WI 
	98 
	140 
	120 
	106 
	128 
	128 
	180 

	3 
	WI 
	108 
	108 
	130 
	140 
	138 
	144 
	198 

	4 
	WI 
	156 
	128 
	150 
	180 
	131 
	160 
	156 

	5 
	WI 
	85 
	136 
	159 
	113 
	157 
	148 
	126 

	6 
	WI 
	110 
	159 
	80 
	129 
	129 
	119 
	142 

	7 
	WI 
	127 
	147 
	122 
	154 
	122 
	115 
	136 

	8 
	WI 
	100 
	127 
	111 
	159 
	158 
	160 
	117 

	9 
	WI 
	100 
	91 
	113 
	112 
	102 
	141 
	149 

	10 
	WI 
	84 
	129 
	163 
	115 
	95 
	123 
	125 


B1: Analyze the data using PROC MIXED or PROC GLIMMIX for repeated measurement over time (note: do not use other procedures, use only Proc Mixed or Glimmix for this assignment). Include all other regular procedures such as Proc Print and global statements. 
a) Evaluate 4 covariance structures (use the SAS manual for more information). Prepare a summary table that will allow you to choose the most appropriate covariance structure. Indicate the rationale that you use to select the most appropriate covariance structure. 

Table 1: Fit Statistics for the 4-Covariance Structures
	Fit Statistics
	
	
	
	

	Structures
	ARH (1)
	TOEP
	CSH
	TOEPH

	AIC (Smaller is Better)
	1782.2
	1779.3
	1781.1
	1785.2

	AICC (Smaller is Better)
	1783.0
	1780.0
	1781.9
	1787.3

	BIC (Smaller is Better)
	1793.4
	1789.2
	1792.3
	1803.4



The TOEP would be the superior covariance structure to use. The TOEP covariance structure have the smallest values of the criteria, which is to be considered the most desirable.

B2: Indicate the factor(s) or interactions among factors that you can make appropriate inferences and are significant in this experiment (use and alpha = 5%). Provide a clear rationale for your conclusion on regard to the factors and interactions that are significant. 
	Structures
	ARH (1)
	TOEP
	CSH
	TOEPH

	PGM
	<.0001
	0.0002
	0.0003
	0.0003

	REP
	0.8163
	0.8018
	0.7918
	0.7869

	PGM*REP
	0.2696
	0.1788
	0.2165
	0.1272






The program is the only one with significant differences, because our p-value 0.0002 is less than our alpha (0.05). Therefore, we reject the null hypothesis and accept the alternative hypothesis. 

B3: Suppose that this was part of the results that will be included in a peer-reviewed publication. 

a) Use a Tukey post-hoc comparisons with an alpha = 1%. 

b) Using the manual step-by-step procedure discussed in class, separate appropriate means using letters. Provide clear evidence of the step-by-step procedure associated with the post-hoc comparison used in a) above.
	PGM Least Squares Means

	PGM
	Estimate
	Standard
Error
	DF
	t Value
	Pr > |t|
	Alpha
	Lower
	Upper

	CONT
	110.67
	3.1032
	27.27
	35.66
	<.0001
	0.01
	102.08
	119.26

	RI
	121.70
	3.1032
	27.27
	39.22
	<.0001
	0.01
	113.11
	130.29

	WI
	131.79
	3.1032
	27.27
	42.47
	<.0001
	0.01
	123.19
	140.38



Step 1: Rank treatments means from high to low
	Treatment
	LSMEAN #
	LSMEAN

	WI
	1
	131.79

	RI	
	2
	121.70

	CONT
	3
	110.67



Step 2: Calculate differences between treatments means to determine which ones are significantly different from each other, using pdiff option.
[bookmark: _GoBack]n*(n-1)/2
Step 3: Underline treatments that are not significantly different (alpha = 0.01 or your choice). Label each line with lowercase letters.
	WI
	RI
	CONT

	131.79
	121.7
	110.67

	
	a



	a
	

	
	
	b



	b



Step 4: Add lowercase letters to the respective means
	TRT
	LSMEAN #
	LSMEAN

	WI
	1
	131.79 a

	RI
	2
	121.7 ab

	CONT
	3
	110.67 b



Prepare a figure to show the averages of each treatment including letters and standard errors as discussed in class. Properly label the Y- and X-axis and remember that the title of the figure should stand alone. Write a statement as if you were writing the results and discussion sections of the paper (at least 100 words).

Figure 1: In an exercise therapy study, shows the results for the strengths of the subjects that were measured every other day for two weeks, following the beginning of the study using three weightlifting programs: repetitions (RI), weight (WI), and continued (CONT).

 Weightlifting is known as an Olympic sport, that can be traced back as a sport for the origin of men (Walker, 2016). However, throughout history men were not the only ones competing in weightlifting challenges, women started competing as well (Sheehan, 2007). Weightlifting has carved its path for centuries, as an expression of strength, competing, and weight training (Capital Strength, n.d.). Weight training is the pursuit of getting extremely strong by using dead weight, such as dumbbells or barbells. Also, when you weightlift, your body tends to have a much smaller percentage of body fat (Bedosky, 2018).
In this experiment, we will be conducting an exercise therapy study for three weightlifting programs. The first program (RI) will be the number of repetitions of weightlifting, increased as subjects become stronger. The second program (WI) is the amount of weight, increased as subjects become stronger. In the third program (CONT) subjects will not participate in weightlifting. We will measure the strengths of the subjects every other day for two weeks, including the beginning of the study. In figure 1, our results indicates that the WI and CONT program have different results for strength over time. WI therapy for weightlifting would be the best program to attend. The WI program proves that by adding on additional weights, would increase your body strength rapidly over time (Thomas R. Baechle, 2018). The CONT program is still consider to be a great program to get the results you want, but it will take your body a little more time to get there. The RI program is no different than the WI and CONT program. 
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