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Abstract 

The barbell bench press is a very popular exercise, there has recently been a rise in 

popularity of the dumbbell bench press due to its adjustability. Though this bench press mode is 

popular its correlation to the barbell bench press has seldom been researched. This experiment 

was about finding the relationship in strength between the dumbbell bench press and the barbell 

bench press. Some studies have delved into this research but never tested the relationship in 

strength between the two bench press modes. One study analyzed the repetitions until failure 

method to predict barbell bench press 1 repetition maximums. To answer this question the 

experiment was designed to find the 1 repetition maximum loads and 6 repetition maximum 

loads for both bench press modalities. The graphs were chosen to facilitate qualitative analyses 

and aid in simple slope calculations. Two graphs were needed to clearly distinguish bench press 

mode lines and allow for easy readability. Due to a lack of data, no solid conclusions were drawn 

from the results of the experiment. This lack of data was due to time constraints and coordination 

difficulties. One key im tpact of this research would have been the ability to predict barbell 

bench press loads from dumbbell bench press loads. Another key impact is that this research 

could have been a vitalizing factor for research in regards to how dumbbell bench press relates to 

barbell bench press. The last key imp                          act could have been adding basic 

information to the scientific knowledge base which is beneficial. 
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Background Research 

The barbell bench press (BBP) is a staple in the fitness industry. Often used as a metric 

for upper body strength, the BBP is present in many gym goers’ routines. In a 2017 study titled 

“A Systematic Review of Surface Electromyography Analyses of the Bench Press Movement 

Task” researchers conducted data analysis to answer two questions; what are the prime movers 

for the flat bench press, and how differences in the performance of the bench press (BP) affect 

the activation of the prime movers. What they found was that “During the BP movement, muscle 

activity changes with exercise intensity, velocity of movement, fatigue, mental focus, movement 

phase and stability conditions, such as bar vibration or unstable surfaces … PM[pectoralis major] 

and TB[triceps brachii] EMG activity is more dominant and shows greater EMG amplitude than 

anterior deltoid during the BP” (Stastny et al.). Despite the BP being a seemingly simple 

movement there are many subtleties that can affect what muscles are activated and to what 

extent. Another example is the difference in BP powerlifting form. In powerlifting competitions 

athletes create a large arch in their chest to reduce the distance they must move the bar to touch 

their chest. Since their goal is not muscular activation but rather moving the most weight, they 
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reduce the amount of movement needed in order to be able to lift more. The BBP in and of itself 

is an exercise that requires careful attention to detail due to the many variables that exist. 

 Beyond the BBP exists three main additional modes for the BP: dumbbell bench press 

(DBP), machine bench press (MBP) and dumbbell flyes (DF). The DBP is similar to a BBP in 

movement. The arms follow a similar path when performing the movement. The difference lies 

in the fact that the BBP is performed with a barbell while a DBP is performed with dumbbells of 

equal weight in both hands. The MBP is essentially the same as the BBP except they are 

performed on a smith machine which has a barbell attached to a vertical track which allows the 

user to rotate the bar and rack the weight at any point in the movement. The DF is very different 

from both movements as instead of a pressing motion DF’s require a person to make a horizontal 

abduction across the body. Many studies have tried finding a relationship between the different 

BP modes. One study showed that when referring to the PM the DBP had the highest activation 

followed by the MBP and BBP with a significant difference between DBP and BBP (Farias et 

al.). A different experiment showed that the BBP had the highest peak activation compared to 

DBP and followed by DF but there was no significant difference; in terms of muscle activation 

time DF had significantly less activation time (Welsch et al.). Another study showed that “results 

showed a higher muscle activation in the whole movement and the majority of the lifting phases 

for pectoralis major, deltoids anterior, and triceps brachii for the BBP compared to the DF (8-81 

%, p ≤ 0.05)” (Solstad et al.). Additionally, the Smith Machine which is used during the MBP 

could skew results since it “may alter the bar path and change the neural activation of the 

muscles involved” (Welsch et al.) “The results vary making it hard to come to a concrete answer 

on which BP modes elicit the most muscular activation. The only results that seems consistent is 

that the DF is the BP mode that activates the agonists the least; DBP and BBP seem to be the 
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most effective/common forms of BP. These varying results could be due to the interpretation of 

the data. Because of how accessible and easy to use surface EMG sensors are many people could 

use them but interpret the data incorrectly (Garcia, Vieira). Due to a lack of knowledge and a 

mentor EMGs and muscular activation research will be avoided. This research will establish a 

relationship between DBP and BBP. 

 The DBP has recently gained popularity in the fitness industry and with average gym 

goers. This is due to many reasons. One of which is that it is thought that because of the 

additional range of motion allowed by dumbbells more activation can be elicited than with the 

regular BBP. Despite this, the BBP still has its merits with those who participate in resistance 

training as it is believed that due to less stability requirements and the use of both hands one can 

lift more when performing the BBP. What has been found in a study is that muscular endurance 

for both exercises remained similar, this same study also found that repetitions to failure (RTF) 

for the DBP is an accurate way of calculating a person’s 1 repetition maximum(1RM) for the 

BBP. This raises a question. What is the relationship of strength between the DBP and the BBP? 

That is what this experiment aims to answer. For example, if a person performs a DBP with 30 

pounds in each hand for six repetitions(reps) with how much weight could they perform a BBP 

for six reps? By comparing the BBP and the DBP and keeping reps constant this experiment 

aims to find the relationship between strength in the DBP and the BBP. 

 This research is important because the fitness industry continues to grow. As the fitness 

industry becomes more mainstream there is a subsequent increase in people who attend gyms. 

Many people who start have little to no knowledge of the human body. This naivete can lead to 

injury early on and scare people off from the gym altogether. Additionally, because of the extra 

range of motion provided by the DBP it is thought to be a safer exercise than the BBP because a 
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person is able to perform the movement according to how their body feels; contrary to the BBP 

where a person must conform their body to the straight bar. Many people prefer DBP because of 

the comfortability but also want to increase their BBP weight. By finding the relationship 

between the two exercises one can increase their strength on the DBP and see a direct increase in 

their DBP while keeping their bodies safe. 

 On a grand scale this project will not have a societal impact. What’s important is that this 

project could have an impact on the fitness world. Knowledge is the most important factor to 

fitness. Understanding how one’s body works, understanding nutrition, understanding the stress 

one’s body undergoes, understanding how to exercise in the most efficient manner for one’s 

goals. For many people this research will have no impact at all. But, as long as it adds to the pool 

of knowledge about exercise and the human body that is all that matters. 

Research Question: 

What is the Relationship Between Strength in the Barbell Bench Press and the Dumbbell 

Bench Press? 

• Independent Variable – Bench Press Mode 

• Dependent Variable – Maximum 6 rep load 

Procedure: 

1. Participants completed informed consent form 

2. Participants brought in for first session 

3. Participants allowed to warm up however they desired 

4. Participants were told to lay down on the bench 

5. Participants were told to arch back, retract shoulder blades, and firmly plant feet on the 

floor 
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6. Participants preformed a lightweight BBP with only the barbell to assure form was 

correct 

7. Any necessary corrections were made 

8. Two minutes of rest were allotted 

9. Participants were asked their perceived 1RM 

10. Participants set up on bench according to form outlined previously (step 5) 

11. 1RM of participants were tested 

12. If 1RM was accurate it was recorded and participants were done with first day of testing, 

continue to step 17 

13. If 1RM was too light participants were asked how much more weight they could’ve 

added 

14. If 1RM was too high participants asked how much weight they think they should’ve 

removed 

15. If subsequent trial was necessary 5 minutes were allotted between attempts 

16. Refer back to step 11 

17. Two days of rest were allotted in between sessions 

18. 1RM multiplied by .85 to find theoretical 6RM, product was recorded 

19. Participants were brought back for second session 

20. Participants allowed to warm up however they desired 

21. Participants set up on bench according to form outlined previously (step 5) 

22. Participants performed a lightweight BBP with only barbell to assure form was correct 

23. Any necessary corrections were made  

24. Two minutes of rest were allotted 
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25. Participants set up on bench according to form outlined previously (step 5) 

26. Theoretical 6RM tested 

27. If 6RM was accurate it was recorded and participants were done with second day of 

testing, continue to step 32 

28. If 1RM was too light participants were asked how much more weight they could’ve 

added 

29. If 1RM was too high participants asked how much weight they think they should’ve 

removed 

30. If subsequent trial was necessary 5 minutes were allotted between attempts 

31. Refer back to step 26 

32. Two days of rest were allotted in between sessions 

33. Participants were brought back for third session 

34. Participants allowed to warm up however they desired 

35. Participants were told to lay down on the bench 

36. Participants set up on bench according to form outlined previously (step 5) 

37. Participants performed a lightweight DBP with 20 lbs dumbbells to assure form was 

correct 

38. Any necessary corrections were made 

39. Two minutes of rest were allotted 

40. Participants were asked their perceived 1RM 

41. Participants set up on bench according to form outlined previously (step 5) 

42. 1RM of participants were tested 
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43. If 1RM was accurate it was recorded and participants were done with third day of testing, 

continue to step 48 

44. If 1RM was too light participants were asked how much more weight they could’ve 

added 

45. If 1RM was too high participants asked how much weight they think they should’ve 

removed 

46. If subsequent trial was necessary 5 minutes were allotted between attempts 

47. Refer back to step 42 

48. Two days of rest were allotted in between sessions 

49. 1RM multiplied by .85 to find theoretical 6RM, product was recorded 

50. Participants were brought back for fourth session 

51. Participants allowed to warm up however they desired 

52. Participants set up on bench according to form outlined previously (step 5) 

53. Participants performed a lightweight DBP with 20 lbs dumbbells to assure form was 

correct 

54. Any necessary corrections were made  

55. Two minutes of rest were allotted 

56. Participants set up on bench according to form outlined previously (step 5) 

57. Theoretical 6RM tested 

58. If 6RM was accurate it was recorded and participants were done with fourth day of 

testing, continue to step 63 

59. If 1RM was too light participants were asked how much more weight they could’ve 

added 
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60. If 1RM was too high participants asked how much weight they think they should’ve 

removed 

61. If subsequent trial was necessary 5 minutes were allotted between attempts 

62. Refer back to step 57 

63. All testing has been completed 

Data Analysis 

The data was collected after participants completed a successful 1RM and after a 

successful 6RM for both BBP and DBP. Initially data was recorded on a notebook. Later, 

the data was entered into excel. An example of the table that was used is shown below. 

The graph used was a bar graph with error bars. On the x-axis was the bench press mode. 

On the y-axis was the maximum six rep load. The closer the two bars were in height, the 

closer to 1 the correlation between DBP and BBP strength was. Additionally, a second 

graph was used to more clearly demonstrate the relationship between the BBP and the 

DBP. The second graph used was a scatterplot with DBP as the x-axis and BBP as the y-

axis. The closer together the dots were on the graph the closer to 1 the correlation 

between DBP and BBP strength was. 

 

Risk and Safety 

This experiment had a somewhat high risk for injury. When participants were asked to 

lift their 1RM or close to it they risked muscular injury. This could’ve included a pulled 

or torn muscle. Additionally, participants could’ve dropped the barbell or dumbbell on 

themselves possibly causing blunt trauma or broken/fractured bones. To prevent 

muscular strains or tears the researcher included two warm up opportunities and included 

Participants BP Mode Load 
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a step to assure the correctness of the participants form prior to the commencement of 

testing. The researcher also designed the study to allow participants to decide where their 

limit was. Since the subjects knew their bodies the best the researcher asked the 

participants if they felt any weight should be added or subtracted from their 1RM and 

6RM. This was done to remove pressure from the participants to add more weight to their 

1RM and allow participants to stop when they felt they reached their limit. To prevent 

injury from the load falling on the participants there were two spotters, one on each side 

of the participant, to watch the weight. The purpose of the spotters was to assure that if a 

participant failed a rep the barbell or dumbbells were caught before they fell on the 

participant.  

 COVID Safety 

Since participants will be using weights in public or school gyms there is a 

risk of COVID exposure. To protect participants from COVID all 

equipment used was thoroughly wiped down after every use. After a 

participant had finished using the equipment it was all wiped down with 

disinfecting wipes. Hand sanitizer was provided to all participants who felt 

the need for its use. Lastly, while masks were not required in all the gyms 

all participants were asked to wear a mask during testing.  

Materials: 

• Bench 

What participants rested upon when they performed the BP 

• Barbell 

What participants used during the BBP to complete the movement and load on the weight 
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• Standard weights (2x45, 2x35, 4x10, 2x5 [lbs]) 

Researcher used to load the barbell with weight 

• Dumbbells 

The weights participants used to complete the DBP (no specific weights) 

• Notebook  

Researcher used to record results 

• Laptop  

Where data was entered and where personal information was stored 

• Camera 

Was used to take pictures for the project board 

• Calculator  

To calculate theoretical maximums 

Human Participants Research: 

 a. Participants 

The participants will range from the ages of 15 to the ages of 25. The participants 

can be any gender and any race. The vulnerable populations will include minors. 

b. Recruitment 

Participants will mainly be found at the gym, at the researcher’s high school, or 

other high schools 

c. Methods 

Participants will not be required to complete any surveys. Participants will be 

asked to attend a gym, perform multiple bench presses spread out over nine days, 

and will be asked what they think their 1RM is for BBP and DBP 
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d. Risk Assessment 

Participants could’ve been injured while performing a BP. Additionally, 

participants may have to perform tests on days their schedule does not line up 

with the researcher’s schedule. To prevent injury the procedure included steps for 

setting up the participants with correct form and two warm ups before performing 

any bench press. To prevent the bar from falling on the participant there were two 

spotters, one on either side of the participant. To accommodate time constraints 

there were separate groups of participants who started the experiment on different 

days. 

 e. Protection of Privacy 

The only personal information that will be collected will be names, age and some 

method of contact (social media or phone numbers). This information is only for 

organizational purposes. Once data is completely collected names will be replaced 

with numbers and all contact information will be deleted. Personal information 

data will be stored on the researcher’s laptop on a confidential folder with the 

researcher being the only person with access. 

 f. Informed Consent Process 

Participants completed the informed consent form. Participants will be told “the 

purpose of this study is to determine the Relationship Between Strength in the 

Barbell Bench Press and the Dumbbell Bench Press. In this study there will be 

four testing days two of which you will be performing multiple sets of BBP and 

the other two you will perform multiple sets of DBP. If you wish to know more 

about the study in detail, I can read you the procedure. At any point during this 
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study, you are free to withdraw. Additionally, any personal information you 

provide to me will be confidential, only accessible by myself, and will be deleted 

after the conclusion of the testing”. 

Data Analysis and Discussion: 

The results of the experiment were 

inconclusive because there wasn’t sufficient 

data. Only three subjects were tested. Though 

trends were seen in the graphs there wasn’t 

enough data to suggest they weren’t mere 

coincidences. Such trends include similar 

patterns in both graphs, DBP total load never 

exceeded BBP load, and the increase of DBP 

load in between participants progressively 

decreased. By using the slope equation y1-

y2/x1-x2 the slopes between the points were            

found. Slope from participant 1-2 6RM (BBP: 

5 DBP: 0) 1RM (BBP: 10 DBP: 0). These 

results concur with my hypothesis. At the 

beginning BBP and DBP have similar slopes 

but eventually BBP rose higher than DBP in 

both graphs. While the results agree with the 

hypothesis, correlation does not prove 
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causation. The results could have been caused by error or influenced by many factors.  

Conclusion 

If the research had been completed it could have had many impacts. DBP allows people 

to perform a bench press in a safe range of motion for their bodies. If the relationship in strength 

between the two BP modes had been established athletes and recreational weight lifters would 

have been able to train using DBP and reserve BBP for competitions or personal records. 

Additionally, predicting loads when switching exercises or rep ranges would have been more 

accurate. Lastly, the research would have added to the general knowledge base in sports science. 

There is lacking research in how DBP correlates to BBP and a new study researching this topic 

could’ve inspired further research in others. 

The experiment didn’t yield any actual contributions to the scientific community due to a 

significant lack of data. The lack of data is an issue because not only was the population not 

representative but the lack of participants caused an inability to account for variability. Any 

small variation, that among other data points wouldn’t make a large difference, caused a 

significant change in the slope. Other variables that could have affected results include exercise 

familiarity, mindset, calorie intake, energy, exercise frequency, etc. 

Moving forward I would like to complete this experiment with the proper number of 

participants and derive concrete results that can be used to draw implications about the function 

of the body. I am pursuing a degree in sports science and performance programming at ASU and 

look forward to possibly doing labs and continuing to learn about the scientific method. My 

passion is exercise and this project helped me see that a scientific approach to my passion could 

be an option I would consider. 
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