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ABSTRACT 

International Journal of Exercise Science 15(4): 570-584, 2022. California law enforcement recruits must 
perform a body drag before they graduate academy. While this task may be challenging for smaller recruits, no 
research has analyzed height and body mass relationships with the body drag. Data from 643 recruits (542 males, 
101 females) who completed the drag in the final weeks of academy were analyzed. The recruits lifted a 74.84-kg, 
1.73-m tall dummy and dragged it 9.75 m as quickly as possible. Independent samples t-tests compared the sexes; 
partial correlations controlling for sex detailed relationships between height and body mass with drag time. 
Recruits were split into quartile groups (based on sample size) for height and body mass (Group 1: shortest, lightest; 
Group 4: tallest, heaviest). A one-way MANOVA, with sex as a covariate, and Bonferroni post hoc, compared the 
groups. Male recruits were taller, heavier, and completed the drag faster than females (p < 0.001). There were small 
relationships between height (r = -0.255) and body mass (r = -0.211) with drag time. When split into height groups, 
the shortest recruits (Group 1) completed the drag 23-37% slower than all groups (p ≤ 0.031). When split into body 
mass groups, the lightest recruits (Group 1) were 23-35% slower than all groups (p ≤ 0.007). Most females (94-96%) 
were placed in Groups 1 or 2. Height and body mass could influence drag performance. Taller recruits may be able 
to lift the dummy off the ground, reducing friction, while heavier recruits may produce more force. Female and 
smaller male recruits should complete strength and power training to mitigate body size limitations. 
 
KEY WORDS: Anthropometry, casualty drag, occupational testing, police, tactical, victim drag, 
Work Sample Test Battery 
 
INTRODUCTION 
 
An essential job task for law enforcement officers is a body drag, which is a task that requires an 
officer to rapidly drag an incapacitated individual from a hazardous to a safe location. Due to 
its importance, many law enforcement recruits are tested on their ability to complete this task 
during their training academy as a graduation requirement (29, 33-36, 40). Set standards are 
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often used when implementing a body drag for testing purposes. For example, in California in 
the US, a body drag is performed with a 74.84-kg (165-lb) dummy (which is 1.73 m tall) over a 
distance of 9.75 m (45). These standards are set by the Commission on Peace Officer Standards 
and Training (POST), and the body drag is part of a larger physical ability examination called 
the Work Sample Test Battery (45). To perform the drag, recruits must first pick up the dummy 
from the ground by wrapping their arms underneath the arms of the dummy and lifting it up 
to a standing position (Figure 1) (29, 33-36, 40, 45). Only then can the recruit commence the drag, 
which must be completed within 28 seconds (s) regardless of the height, body mass, or sex of 
the recruit (45).  
 

 
Figure 1. Anterior (A) and lateral (B) view of the starting position for the body drag. 
 
The need to pick up and stand with an absolute load during the body drag has led to 
investigations of the relationships between strength (26, 33) and power (34, 40) with the 74.84-
kg body drag. In male and female civilians, superior absolute (r = -0.666) and relative (r = -0.619) 
strength measured by a one-repetition maximum hexagonal bar deadlift correlated with a faster 
74.84-kg body drag (26). These findings are supported by Orr et al. (43) who found that absolute 
strength (deadlift, squat, bench press, and shoulder press) correlated with a repeated effort 85-
kg body drag completed by specialist police to a greater extent than relative strength (r = 0.711-
0.747 versus r = 0.465-0.586, respectively). Greater absolute and relative isometric strength 
measured by a leg/back and grip dynamometer related (r = -0.261 to -0.666) to a faster body 
drag in law enforcement recruits. In recruits prior to academy training, Moreno et al. (40) found 
that greater lower-body power, as measured by the vertical jump and standing broad jump, 
related to faster performance in the body drag (r = 0.209-609). At the end of the training academy, 
Lockie et al. (34) found that a faster 75-yard pursuit run significantly correlated (r = 0.11) with a 
faster body drag in recruits. The 75-yard pursuit run is a change-of-direction speed test that 
requires effective sprinting technique, change-of-direction ability, and lower-body strength and 
power (47). Clearly, qualities such as strength, power, and anaerobic capacity can influence body 
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drag performance. As a starting point, however, the actual size of the recruit (i.e., height and 
body mass) could influence their ability to perform the drag. 
 
According to POST standards (45), the body drag is to be performed with the same technique 
by all recruits. This is despite the range of body sizes present in law enforcement recruits (30), 
as law enforcement agencies generally cannot discriminate in their hiring practices according to 
height or body mass (49). Nonetheless, previous research has shown that height and body mass 
can influence the performance of tactical tasks that require lifting, carrying, and dragging (18, 
48, 51, 54, 57). Specific to height, anecdotally taller officers may find performing the drag with 
the required technique easier, because if they are strong enough, they may be able to elevate the 
1.73-cm tall dummy further off the ground (Figure 1). There is some basis to this concept in the 
literature. In an investigation of Aviation Rescue firefighters, Skinner et al. (51) found a 
significant relationship (r = -0.325) between height and time to complete a simulated emergency 
protocol. The protocol included tasks such as hose drags, 40-55 kg dummy drags, disc cutter 
and hose carries, and stair climbs while wearing a breathing apparatus. Although Skinner et al. 
(51) did not comment on reasons why, they did state that being taller was a favorable trait for 
firefighters. In occupational tasks where objects need to be lifted to a pre-determined height, 
being taller may be of benefit (48). To an extent this is the case in the 74.84-kg body drag, where 
the recruits must stand with the dummy before commencing the drag. Nonetheless, whether 
height correlates with the 74.84-kg body drag for law enforcement recruits is not known.  
 
As for height, there has been no specific analysis of the relationships between body mass and 
the 74.84-kg body drag in law enforcement recruits. There has been some analysis of the 
relationships between body mass and the 123-kg casualty drag (32, 48), which is used by the US 
Army (7, 14, 48). Although the dummy is heavier and requires a different dragging technique, 
Lockie et al. (32) did find a significant relationship (r = 0.52) between body mass and the a 123-
kg dummy drag performed by male and female civilians. Additionally, Lockie et al. (32) used a 
median split to divide their sample of 36 participants in heavier (mean body mass = ~94.88 kg) 
and lighter (mean body mass = ~70.11 kg) groups. The heavier group had a 43% faster casualty 
drag velocity compared to the lighter group. Redmond et al. (48) found that heavier female 
trainees and soldiers (the top quartile, which was the tallest 25% in their respective samples) 
performed the 123-kg casualty drag significantly (p < 0.01) faster than their counterparts in the 
bottom quartiles (the lightest 25% of the respective samples). As greater body mass could mean 
an individual has more muscle mass (28) and greater force generation during ground support 
(15, 32), this may help with performing a faster body drag especially noting the importance of 
absolute (as opposed to relative) strength when completing this task (43). Greater understanding 
of how factors such as height and body mass could influence the essential policing task of a body 
drag is important, given the diversity in body size present in law enforcement personnel (30). 
This research could take on more importance for law enforcement agencies looking to recruit 
more women (13, 55, 59), who will typically be shorter and weigh less than men (4, 16, 23).  
 
The purpose of this study was to investigate the relationships between the height and body mass 
of law enforcement recruits with their performance of the 74.84-kg body drag. There is relatively 
limited research specifically on this body drag (26, 33, 40), despite its presence on exit 
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examinations for law enforcement recruits in California (45). It was hypothesized that there 
would be significant relationships between height and body mass with body drag time, and that 
taller and heavier recruits would perform the drag faster than shorter and lighter recruits. 
 
METHODS 
 
Participants 
Data were collected by staff from one law enforcement agency from southern California and 
released with consent from that organization. The sample of convenience consisted of 643 
recruits from nine academy classes, including 542 males and 101 females. Participant details are 
provided in the results, but the characteristics of the recruits and the ratio between males and 
females was typical of law enforcement recruit populations from the literature (5, 8, 29, 30). 
Based on the retrospective nature of this study, the institutional ethics committee approved the 
use of pre-existing data (HSR-17-18-370). This research was conducted in accordance to the 
ethical standards of the International Journal of Exercise Science (42), and the recommendations 
of the Declaration of Helsinki (58).  
 
Protocol 
Data were collected by law enforcement agency staff through 2017-2018. Each recruit’s age, 
height, and body mass were recorded at the start of academy. Height was measured barefoot 
using a portable stadiometer (Seca, Hamburg, Germany), while body mass was recorded by 
electronic digital scales (Health o Meter, Neosho, Missouri). The recruits completed the body 
drag in the final weeks of their 22-week academy (29, 34-36). This process was typical for this 
agency, and any variations in when the body drag was performed as part of exit examinations 
were due to timetable variations across the classes. Recruits were generally afforded 
opportunities to practice the body drag (and other job-specific tasks tested during exit 
examinations) at different time points during academy (27). The number of opportunities was 
not always consistent across classes, but recruits had some familiarity with the body drag task. 
The body drag was completed outdoors on a concrete surface (29, 34-36), and weather conditions 
were typical of the climate of southern California during a calendar year (6). Depending on the 
class schedule, testing occurred between 0500-1200. All recruits wore their physical training 
attire during testing, with no external equipment or load (29). 
 
The body drag was conducted according to established procedures (29, 34-36, 45). Adhesive tape 
was positioned on the ground to indicate the start and finish lines for the dragging distance. The 
74.84-kg dummy (Dummies Unlimited, Pomona, California), which was 1.73-m tall, was made 
of heavy duty Cordura® fabric which encased a siliconized pellet, sand, foam and rubber 
composite within the dummy to provide the weight (12). To complete the drag, the dummy was 
positioned face side up, with the head orientated towards the finish line. The feet were 
positioned 0.3 m behind the starting line. Recruits picked up the dummy by wrapping their arms 
underneath the arms of the dummy and lifted it to standing by extending their hips and knees 
(Figure 1) (29, 33-36, 40, 45). Once the recruit was standing with the dummy, they informed the 
staff member they were ready, and timing was initiated by the staff member via stopwatch 
(Accusplit, Pleasanton, California) when the feet of the dummy passed the start line. The recruit 
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dragged the dummy as quickly as possible by walking backwards over the required distance. 
Timing stopped when the dummy’s feet crossed the finish line, and was recorded to the nearest 
0.10 s (45). Timing via stopwatches is standard practice in law enforcement testing, in addition 
to the use of multiple testers, which were used across all sessions due to the high volume of 
recruits (2, 25, 29, 34, 35, 50). Testers who are trained in the use of stopwatch timing, which the 
staff members were, can record reliable data (19, 39). Internal documentation from the law 
enforcement agency indicated that the body drag testing procedures had a trial-to-trial intra-
class correlation coefficient (ICC) of 0.74 (17), which was acceptable (ICC > 0.70) (1, 22, 38). The 
graduated recruits completed 1-2 trials; the second trial was only completed if required (i.e. the 
recruit wanted to attempt to improve their time), and the fastest time was recorded (45). 
According to official procedures (45), recruits rested for a minimum of 2 minutes between 
attempts if they completed a second attempt. Regardless, the fastest trial was used for record 
and that trial was the only one considered in this study.  
 
Statistical Analysis 
Statistical analyses were processed using the Statistics Package for Social Sciences (SPSS) 
Version 28.0 (IBM Corporation, New York, USA), and Microsoft Excel (Microsoft CorporationTM, 
Redmond, Washington, USA). SPSS was used for the statistical analysis, and Excel was utilized 
to produce the figures. Independent samples t-tests calculated any differences in age, height, 
body mass, and body drag time between the male and female recruits to confirm the need to 
control for sex in the later analyses. Levene’s test for equality of variances ascertained the 
homogeneity of variance for the data, with significance set as p < 0.05. Effect sizes (Cohen’s d; 
difference between the means divided by the pooled standard deviations) (9) were calculated 
for the between-sex comparisons. A d less than 0.2 was a trivial effect; 0.2 to 0.6 a small effect; 
0.6 to 1.2 a moderate effect; 1.2 to 2.0 a large effect; 2.0 to 4.0 a very large effect; and 4.0 and above 
an extremely large effect (21). Partial correlations controlling for sex were used to investigate 
relationships between height and body mass with body drag time (p < 0.05). The strength of the 
relationships were defined as: an r between 0 to ± 0.3 was small; ± 0.31 to ± 0.49, moderate; ± 0.5 
to ± 0.69, large; ± 0.7 to ± 0.89, very large; and ± 0.9 to ± 1 near perfect for relationship prediction 
(20). 
 
The next part of the analysis was based on previous research (28, 37, 48). The recruits (both sexes 
combined, although the number of males and females per group was noted) were stratified into 
quartiles to create low-to-high height and body mass groups. The quartiles were based on the 
sample size of 643, and cut points were calculated according to the formula: 25 or 50 or 75/100 
x (643 + 1). This resulted in four groups: Group 1 (lowest 25% of the sample for height or body 
mass); Group 2 (second lowest 25% of the sample for height or body mass); Group 3 (third 
lowest, or second highest, 25% of the sample for height or body mass); and Group 4 (highest 
25% of the sample for height or body mass). When height or body mass values overlapped 
between quartiles, recruits that had the same value were placed in the higher quartile. This 
meant that each group did not have the same number of subjects, but also ensured a clear 
delineation between the groups. A one-way multivariate analysis of variance (MANOVA), with 
sex as a covariate and Bonferroni post hoc adjustment for multiple pairwise comparisons, was 
used to calculate any between-group differences. Statistical significance was set at p < 0.05. Effect 
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sizes were also calculated for the height and body mass between-group comparisons, with d 
strength following ranges defined by Hopkins (21). 
 
RESULTS 
 
Demographic data for the male and female recruits, as well as the p values for the between-sex 
comparisons, are shown in Table 1. All recruits completed the body drag within the expected 
standard of 28 s. For the t-test analyses, equal variances were assumed for age (F = 0.731, p = 
0.393) and height (F = 0.925, p = 0.337), and not assumed for body mass (F = 8.009, p = 0.005) and 
body drag time (F = 90.686, p < 0.001). There were no significant differences between the sexes 
in age. Male recruits were significantly taller and heavier than female recruits, and had a faster 
body drag time. All these comparisons had large effects. This confirmed the need to control for 
sex in the correlation and MANOVA analysis. Both height (r = -0.255, p < 0.001) and body mass 
(r = -0.211, p < 0.001) had significant, small correlations with body drag time. Regression scatter 
plots for the relationships between height and body mass with body drag time can be viewed in 
Figures 2 and 3. The relationships indicated that greater height and body mass related to a faster 
drag. 
 
Table 1. Descriptive statistics (mean ± standard deviation) for age, height, body mass, and 74.84-kg body drag time 
for all, male, and female law enforcement recruits. Statistical significance (p value), and effect size (d) for the 
between-sex comparisons are also shown. 

 All (n = 643) Males (n = 542) Females (n = 101) p value d 
Age (years) 26.72 ± 5.05 26.72 ± 5.13 26.68 ± 4.65 0.472 0.01 
Height (m) 1.74 ± 0.09 1.76 ± 0.07 1.63 ± 0.07* < 0.001 1.86 
Body Mass (kg) 80.09 ± 12.94 83.09 ± 12.47 65.87 ± 12.17* < 0.001 1.40 
Body Drag Time (s) 5.11 ± 1.33 4.76 ± 0.84 6.95 ± 1.89* < 0.001 1.50 

* Significantly (p < 0.05) different from the male recruits. 
 

 
Figure 2. Regression scatter plot for law enforcement recruits (n = 643) between height and 74.84-kg body drag 
time. 
 



Int J Exerc Sci 15(4): 570-584, 2022 

International Journal of Exercise Science                                                          http://www.intjexersci.com 
576 

 
Figure 3. Regression scatter plot for law enforcement recruits (n = 643) between body mass and 74.84-kg body drag 
time. 
 
The sex-adjusted descriptive data for the recruits stratified by height are shown in Table 2, with 
the pairwise effect size data shown in Table 3. There were no significant differences in age 
between the groups (p = 0.733). For height and body mass, Group 2 was significantly (p < 0.001) 
taller and heavier than Group 1; Group 3 was taller and heavier than Groups 1 and 2 (p < 0.001); 
Group 4 was taller and heavier than Groups 1-3 (p < 0.001). The effect sizes for the height 
comparisons ranged from very-to-extremely large; for the body mass comparisons, from small-
to-very large. With regards to body drag time, all groups were faster than Group 1 (p ≤ 0.031; 
large-to-very large effects); Group 4 was faster than Group 2 (p = 0.007; large effect). There were 
no differences in body drag time between Groups 2 and 3 (p = 0.367; small effect), and Groups 3 
and 4 (p = 1.000; small effect).  
 
Table 2. Descriptive statistics (mean ± standard deviation) for age, height, body mass, and 74.84-kg body drag time 
for quartile groups stratified by height in law enforcement recruits.  

 Group 1 
Lowest 25% 

(n = 153; 71 males, 
82 females) 

Group 2 
Second 25% 

(n = 148; 135 males, 
13 females) 

Group 3 
Third 25% 

(n = 156; 151 males, 
5 females) 

Group 4 
Highest 25% 

(n = 186; 185 males, 
1 female) 

Age (years) 27.02 ± 5.68 26.70 ± 5.10 26.58 ± 4.69 26.59 ± 4.78 
Height (m) 1.62 ± 0.05 1.72 ± 0.02* 1.77 ± 0.02*§ 1.84 ± 0.04*§ ɸ 
Body Mass (kg) 67.56 ± 9.34 77.72 ± 8.49* 83.89 ± 10.89*§ 89.13 ± 11.13*§ ɸ 
Body Drag Time (s) 6.22 ± 1.86 5.06 ± 0.90* 4.73 ± 0.85* 4.54 ± 0.78*§ ɸ 

* Significantly (p < 0.05) different from Group 1. 
§ Significantly (p < 0.05) different from Group 2. 
ɸ Significantly (p < 0.05) different from Group 3. 
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Table 3. Pairwise effect size data between quartile groups stratified by height for age, height, body mass, and 74.84-
kg body drag time in law enforcement recruits. 

Variables Group 1-2 Group 1-3 Group 1-4 Group 2-3 Group 2-4 Group 3-4 
Age 0.06 0.08 0.08 0.02 0.02 0.00 
Height 2.63 3.94 4.86 2.50 3.79 2.21 
Body Mass 1.14 1.61 2.10 0.63 1.15 0.48 
Body Drag Time 0.79 1.03 1.18 0.38 0.62 0.23 

 
The sex-adjusted descriptive data for the recruits stratified by body mass are shown in Table 4, 
and the pairwise effect size data is displayed in Table 5. Group 4 was significantly older than 
Group 1 (p = 0.010; small effect); there were no other between-group differences in age (p = 0.149-
1.000). As for the height groups, in the body mass groups Group 2 was significantly (p < 0.001) 
taller and heavier than Group 1. Group 3 was taller and heavier than Groups 1 and 2 (p < 0.001); 
Group 4 was taller and heavier than Groups 1-3 (p < 0.001). The effect sizes for the height 
comparisons ranged from moderate-to-very large. Regarding the body mass comparisons, they 
ranged from very-to-extremely large. Group 1 was significantly (p ≤ 0.007; all moderate effects) 
slower than all groups in the body drag. There were no other significant between-group 
differences in body drag time (p = 0.155-1.000; trivial-to-small effects).  
 
Table 4. Descriptive statistics (mean ± standard deviation) for age, height, body mass, and body drag time for 
quartile groups stratified by body mass in law enforcement recruits. 

 

Group 1 
Lowest 25% 

(n = 161; 88 males, 
77 females) 

Group 2 
Second 25% 

(n = 161; 141 males, 
20 females) 

Group 3 
Third 25% 

(n = 160; 157 males, 
3 females) 

Group 4 
Highest 25% 

(n = 161; 160 males, 
1 female) 

Age (years) 26.03 ± 4.98 26.45 ± 4.98 26.76 ± 4.75 27.62 ± 5.38* 
Height (m) 1.66 ± 0.08 1.73 ± 0.07* 1.77 ± 0.06*§ 1.81 ± 0.06*§ɸ 
Body Mass (kg) 63.73 ± 5.28 75.98 ± 2.69* 84.01 ± 2.10*§ 96.70 ± 7.27*§ɸ 
Body Drag Time (s) 6.10 ± 1.76 4.97 ± 1.07* 4.82 ± 0.90* 4.53 ± 0.81* 

* Significantly (p < 0.05) different from Group 1. 
§ Significantly (p < 0.05) different from Group 2. 
ɸ Significantly (p < 0.05) different from Group 3. 
 
Table 5. Pairwise effect size data between quartile groups stratified by body mass for age, height, body mass, and 
body drag time in law enforcement recruits. 

Variables Group 1-2 Group 1-3 Group 1-4 Group 2-3 Group 2-4 Group 3-4 
Age 0.08 0.15 0.31 0.06 0.23 0.17 
Height 0.93 1.56 2.12 0.61 1.23 0.67 
Body Mass 2.92 5.05 5.19 3.33 3.78 2.37 
Body Drag Time 0.78 0.92 1.15 0.15 0.46 0.34 

 
DISCUSSION 
 
This study analyzed the relationship between height and body mass with the 74.84-kg body 
drag in law enforcement recruits. The body drag is an essential policing job task, and is part of 
the exit physical ability examination (the Work Sample Test Battery) completed by recruits in 
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California (27, 29, 34-36, 45). Given the diversity in body size of law enforcement recruits (30), it 
was important to detail whether the height and body mass of recruits could influence their 
ability to complete the 74.84-kg body drag efficiently. Firstly, all recruits completed the drag 
within 28 s, so they achieved the standard in this task set by POST to pass the training academy 
(45). Regarding the correlation results, there were significant relationships between both height 
and body mass with body drag time, although the strength of the relationships was small. Taller 
and heavier recruits tended to perform the body drag faster, with the greatest detriments in drag 
performance seen in the shortest and lightest recruits. The results from this study could impact 
how law enforcement agencies train their recruits in the body drag. 
 
Previous research in law enforcement recruits has shown that males tend to be taller than 
females (30), which was supported by the results from this study. The body drag times also 
supported previous studies which have shown males tend to perform this task faster than 
females (27, 33). Nonetheless, this study examined whether it was not just sex differences that 
could influence body drag performance. As noted, previous research in tactical populations has 
shown that body size can affect the performance of job tasks that require high force development 
(i.e., lifting, carrying, and dragging tasks) (18, 48, 51, 54, 57). As stated, the correlation results 
from this study indicated significant, albeit small, relationships between height and body mass 
with body drag time. These results likely occurred as other factors will contribute to an efficient 
body drag, such as strength (26, 33), power (40), anaerobic capacity (34), and lifting and dragging 
technique (26). Nevertheless, to further investigate the effects that height and body mass could 
have on the 74.84-kg body drag, a quartile analysis was conducted (28, 37, 48), which involved 
splitting the sample into groups according to their height or body mass. 
 
The results showed that taller recruits performed the body drag faster than shorter recruits. The 
tallest group (top 25% of the sample; mean height of ~1.84 m) performed the drag 4-27% faster 
than all the other groups, although there were only significant differences with Groups 1 and 2. 
The shortest group (bottom 25%; mean height of ~1.62 m) was 23-37% significantly slower (with 
moderate effects) than all groups. There is context for these results. In their correlation analysis 
of Aviation Rescue firefighters, Skinner et al. (51) found a taller height related to faster 
performance of hose drags, 40-55 kg dummy drags, disc cutter and hose carries, and stair climbs. 
Taller female US Army soldiers performed the 123-kg casualty drag faster than their shorter 
counterparts (48). From a practical perspective with the 74.84-kg body drag, taller recruits may 
be able to reduce the friction they encounter during the drag. Considering the dummy is 1.73 m 
tall, if the recruit is strong enough, they could lift the dummy off the ground (26). This would 
essentially reduce most (if not all) of the friction that would be encountered during the drag. 
Although recruits obviously cannot change their height, it may influence the technique they 
should use during the body drag. Further investigation of optimal dragging techniques for 
recruits of different heights is warranted. However, what was also notable was that the mean 
height of the poorest performing group (Group 1) was shorter than the vertical height of the 
dummy (~1.62 m versus 1.73 m). The remaining groups (Groups 2-4) were either of a similar if 
not greater height (mean height = 1.72-1.84 m, respectively) than the dummy. The results from 
this study suggest that a law enforcement recruit’s height, if smaller than the dummy, can 
influence how they perform the body drag. 
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Previous literature has documented that body mass can influence the performance of tactical 
tasks that incorporate dragging (18, 32, 48, 54, 57). The results from this study supported this 
research. Groups 2-4 (top 75% in the sample for body mass; Group 2 = ~75.98 kg; Group 3 = 
~84.01 kg; Group 4 = ~96.70 kg) were 19-26% faster (with moderate effects) than Group 1 (bottom 
25%; mean body mass of ~63.73 kg) in the 74.84-kg body drag. A contributing reason for this is 
that dragging often requires moving an absolute load, and heavier individual can often generate 
greater absolute force during movement (15, 32). Law enforcement recruits with greater body 
mass may also have more muscle mass (28), although this cannot be confirmed with the data 
from this study. What was interesting to note was that there were no differences in body drag 
times between Groups 2, 3, and 4. The results suggested it was only the lightest recruits from 
Group 1 that experienced negative impacts to their body drag time due to their body mass. As 
per the findings regarding recruit height, the lightest group (Group 1) was lighter than the mass 
of the dummy (~63.73 kg versus 74.84 kg). In contrast, the remaining groups were of similar if 
not heavier body mass (Groups 2-4, mean body mass of 75.98-96.70 kg, respectively). Although 
absolute strength is of importance for dragging tasks, relative strength has also been linked to 
dummy drag performance (26, 33, 43). As such, the relative load needing to be moved by the 
lighter recruits (which would have been in excess of 100% of their body mass) warrants 
consideration in the training of recruits. This is an important result, as it highlights that officers 
do not need to be at the higher end of their body mass spectrum to effectively perform body 
drags once past a potential law of diminishing returns (i.e., the same mass as the dummy). Given 
the range of occupational tasks that need to be completed by a law enforcement officer (e.g., foot 
pursuits, defensive tactics, obstacle climbs, discharging firearms) (2, 3, 10, 11, 24), it is important 
they strive to attain the right balance between their body mass and ability to perform all aspects 
of their job. 
 
Another interesting finding for this group was the number of females present. Most of the 
females in this sample were placed in the bottom two groups (i.e., the lower 50%) of the sample 
for both height (95/101 females, or 94% of the sample) and body mass (97/101 females, or 96% 
of the sample). Females do tend to be smaller than males in both height and body mass (4, 16, 
23), and the results from this study indicate the challenges they may encounter during tasks that 
require the movement of an absolute load such as during a body drag. This is an important 
consideration given that many police departments would like to increase the number of women 
officers hired (13, 55, 59). Specific to the US Army, Redmond et al. (48) recommended recruiting 
taller and heavier females, as they could perform physical demanding job tasks, such as lifting 
and dragging tasks, more effectively. However, law enforcement agencies and police 
departments may not have that luxury given potential legal ramifications (49) and the pragmatic 
need to address hiring shortages affecting many agencies (46). It is important to not just focus 
on any limitations experienced by females in a dragging task; smaller males will also experience 
the same challenges in attempting to move a heavy absolute load. Rather, law enforcement 
training academy should focus on training practices that could mitigate the negative effects 
associated with shorter heights and lighter body masses relative to tasks such as the body drag. 
This could involve specific strength (notably absolute strength) and power training, given the 
association of these qualities with this job task (26, 33, 34, 40, 43). The time frame for a law 
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enforcement academy (e.g., 27 weeks) should allow for positive physiological adaptations to 
occur (31), especially if an appropriate training stimulus is applied. Consequently, it is essential 
for female recruits (and all law enforcement recruits in general) to complete specific strength 
and power training as this could positively influence their ability to performance physically 
demanding job tasks such as the body drag. 
 
It should be strongly stated that these results do not suggest smaller individuals should not 
pursue a career in law enforcement, and indeed there are laws to ensure that they would not be 
discriminated against if they do (49). Rather, it is important to acknowledge the real-world 
challenges for smaller recruits, and what could be done in training to address these challenges. 
Strength training should always be a focus for smaller and lighter recruits. As noted by Lockie 
et al. (32), body mass could always be a limiting factor when performing a dragging task. This 
may be the case even if the recruit is completing strength training. As a result, lighter male and 
female recruits should make a concerted effort to reduce the chances their lighter mass could 
negatively affect their ability to perform a body drag. Indeed, ensuring a high level of strength 
and power could make the difference between an officer being able to rescue a colleague or 
civilian when performing their police duties. It is incumbent on law enforcement academy 
training staff to implement appropriately programmed and periodized strength and power 
training programs to optimize the physical development of their recruits.  
 
There are study limitations that should be described. This study only analyzed one type of drag, 
and one dummy with a set mass of 74.84 kg and height of 1.73 m. Lockie et al. (26) investigated 
body drags where the initial manipulation of the dummy (i.e., picking it up from the ground) 
was included in the time. Investigating the relationship between this type of drag, or one where 
the officer may need to stay low to the ground to seek cover, could be analyzed with the 
procedures used in this study. Current population trends have shown that the average adult 
male and female is getting heavier (16). Accordingly, future research should also investigate the 
influence of height and body mass of law enforcement recruits when they perform drags with 
heavier masses. The data from this research only came from one agency. Given the variations in 
fitness that exist between personnel from different agencies (41), individual law enforcement 
agencies should specifically analyze their personnel as well in height and body mass 
relationships with the body drag. The body drag was performed in physical training attire (29), 
and not with the duty loads required by law enforcement officers. Load carriage can have a large 
impact on time to complete and the physiological demand of policing job tasks (44, 52, 53, 56). 
As an example, Thomas et al. (52) found that Special Weapons and Tactics police officers 
experienced a 15.6% increase in time to complete a 23-m drag with an 84-kg dummy when 
performed with duty loads (~14 kg of equipment). Future research could also investigate how 
body size in conjunction with load carriage could influence the performance of a job task such 
as the body drag. 
 
In conclusion, height and body mass did have some impact on the 74.84-kg body drag when 
performed by law enforcement recruits. There were significant (albeit small) correlations found 
between height and body mass with body drag time. Further, when the recruits were split into 
quartiles based on their height and body mass, shorter and lighter recruits tended to be slower 
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in the body drag, especially recruits who were shorter and lighter than the dummy being 
dragged. Additionally, most females in this sample tended to be placed in the shorter and lighter 
groups. Although recruits cannot change their height, future research should investigate 
whether there are more effective dragging techniques that could be performed for shorter and 
lighter personnel. Relative to body mass, lighter recruits (such as the average female and smaller 
males) should ensure they complete targeted strength and power training to mitigate the 
impacts of their stature when performing dragging tasks. 
 
ACKNOWLEDGEMENTS 
 
This study received no external financial assistance. None of the authors have any conflict of 
interest. The authors would like to thank the training instructors for facilitating this study, and 
the California State University, Fullerton tactical research team for collating the data. 
 
REFERENCES 
 
1. Baumgartner TA, Chung H. Confidence limits for intraclass reliability coefficients. Meas Phys Educ Exerc Sci 
5(3): 179-188, 2001. 

2. Beck AQ, Clasey JL, Yates JW, Koebke NC, Palmer TG, Abel MG. Relationship of physical fitness measures vs. 
occupational physical ability in campus law enforcement officers. J Strength Cond Res 29(8): 2340-2350, 2015. 

3. Birzer ML, Craig DE. Gender differences in police physical ability test performance. Am J Police 15(2): 93-108, 
1996. 

4. Bishop P, Cureton K, Collins M. Sex difference in muscular strength in equally-trained men and women. 
Ergonomics 30(4): 675-687, 1987. 

5. Bloodgood AM, Dawes JJ, Orr RM, Stierli M, Cesario KA, Moreno MR, Dulla JM, Lockie RG. Effects of sex and 
age on physical testing performance for law enforcement agency candidates: Implications for academy training. J 
Strength Cond Res 35(9): 2629–2635, 2021. 

6. Bloodgood AM, Moreno MR, Cesario KA, McGuire MB, Lockie RG. An investigation of seasonal variations in 
the fitness test performance of law enforcement recruits. FU Phys Ed Sport 18(2): 271-282, 2020. 

7. Canino MC, Foulis SA, Zambraski EJ, Cohen BS, Redmond JE, Hauret KG, Frykman PN, Sharp MA. U.S. Army 
physical demands study: Differences in physical fitness and occupational task performance between trainees and 
active duty soldiers. J Strength Cond Res 33(7): 1864-1870, 2019. 

8. Cesario KA, Dulla JM, Moreno MR, Bloodgood AM, Dawes JJ, Lockie RG. Relationships between assessments in 
a physical ability test for law enforcement: Is there redundancy in certain assessments? Int J Exerc Sci 11(4): 1063-
1073, 2018. 

9. Cohen J. Statistical power analysis for the behavioral sciences 2nd ed. Hillsdale, New Jersey: Lawrence Earlbaum 
Associates; 1988. 

10. Dawes JJ, Kornhauser CL, Crespo D, Elder CL, Lindsay KG, Holmes RJ. Does body mass index influence the 
physiological and perceptual demands associated with defensive tactics training in state patrol officers? Int J Exerc 
Sci 11(6): 319-330, 2018. 

11. Dawes JJ, Lindsay K, Bero J, Elder C, Kornhauser C, Holmes R. Physical fitness characteristics of high vs. low 
performers on an occupationally specific physical agility test for patrol officers. J Strength Cond Res 31(10): 2808-
2815, 2017. 

12. Dummies Unlimited Inc. Survivor. Available from: https://www.dummiesunlimited.com/survivor-. Accessed 
January 10, 2022. 



Int J Exerc Sci 15(4): 570-584, 2022 

International Journal of Exercise Science                                                          http://www.intjexersci.com 
582 

13. Felkenes GT, Peretz P, Schroedel JR. An analysis of the mandatory hiring of females. Women Crim Justice 4(2): 
31-63, 1993. 

14. Foulis SA, Redmond JE, Frykman PN, Warr BJ, Zambraski EJ, Sharp MA. U.S. Army physical demands study: 
Reliability of simulations of physically demanding tasks performed by combat arms soldiers. J Strength Cond Res 
31(12): 3245-3252, 2017. 

15. Frederick EC, Hagy JL. Factors affecting peak vertical ground reaction forces in running. J Appl Biomech 2(1): 
41-49, 1986. 

16. Fryar CD, Gu Q, Ogden CL, Flegal KM. Anthropometric reference data for children and adults: United States, 
2011-2014. Vital Health Stat 3 (39): 1-46, 2016. 

17. Gebhardt DL, Baker TA, Billerbeck KT, Volpe EK. Development and validation of physical performance tests 
for the selection of los angeles county sheriff's department academy recruits – Volume II: Development and 
Validation Report. In. Beltsville, MD: Human Performance Systems, Inc.; 2010. 

18. Harman EA, Frykman PN. The relationship of body size and composition to the performance of physically 
demanding military tasks. In: B M Marriott and J Grumstrup-Scott editors. Body Composition and Physical 
Performance: Applications For the Military Services. Washington, DC: National Academies Press (US); 1990, pp. 
105-118. 

19. Hetzler RK, Stickley CD, Lundquist KM, Kimura IF. Reliability and accuracy of handheld stopwatches 
compared with electronic timing in measuring sprint performance. J Strength Cond Res 22(6): 1969-1976, 2008. 

20. Hopkins WG. A Scale of Magnitudes for Effect Statistics. Available from: 
http://www.sportsci.org/resource/stats/effectmag.html. Accessed January 18, 2022. 

21. Hopkins WG. How to interpret changes in an athletic performance test. Sportscience 8: 1-7, 2004. 

22. Hori N, Newton RU, Kawamori N, McGuigan MR, Kraemer WJ, Nosaka K. Reliability of performance 
measurements derived from ground reaction force data during countermovement jump and the influence of 
sampling frequency. J Strength Cond Res 23(3): 874-882, 2009. 

23. Janssen I, Heymsfield SB, Wang Z, Ross R. Skeletal muscle mass and distribution in 468 men and women aged 
18–88 yr. J Appl Physiol 89(1): 81-88, 2000. 

24. Kayihan G, Ersöz G, Özkan A, Koz M. Relationship between efficiency of pistol shooting and selected physical-
physiological parameters of police. Policing: Intl J Police Strat & Mgmt 36(4): 819-832, 2013. 

25. Lockie RG, Balfany K, Bloodgood AM, Moreno MR, Cesario KA, Dulla JM, Dawes JJ, Orr RM. The influence of 
physical fitness on reasons for academy separation in law enforcement recruits. Int J Environ Res Public Health 
16(3): 372, 2019. 

26. Lockie RG, Balfany K, Denamur JK, Moreno MR. A preliminary analysis of relationships between a 1RM 
hexagonal bar load and peak power with the tactical task of a body drag. J Hum Kinet 68: 157-166, 2019. 

27. Lockie RG, Beitzel MM, Dulla JM, Dawes JJ, Orr RM, Hernandez JA. Between-sex differences in the Work 
Sample Test Battery performed by law enforcement recruits: Implications for training and potential job 
performance. J Strength Cond Res: doi:10.1519/JSC.0000000000003671, in press. 

28. Lockie RG, Carlock BN, Ruvalcaba TJ, Dulla JM, Orr RM, Dawes JJ, McGuire MB. Skeletal muscle mass and fat 
mass relationships with physical fitness test performance in law enforcement recruits before academy. J Strength 
Cond Res 35(5): 1287-1295, 2021. 

29. Lockie RG, Dawes JJ, Balfany K, Gonzales CE, Beitzel MM, Dulla JM, Orr RM. Physical fitness characteristics 
that relate to Work Sample Test Battery performance in law enforcement recruits. Int J Environ Res Public Health 
15(11): 2477, 2018. 

30. Lockie RG, Dawes JJ, Orr RM, Dulla JM. Recruit fitness standards from a large law enforcement agency: 
Between-class comparisons, percentile rankings, and implications for physical training. J Strength Cond Res 34(4): 
934-941, 2020. 



Int J Exerc Sci 15(4): 570-584, 2022 

International Journal of Exercise Science                                                          http://www.intjexersci.com 
583 

31. Lockie RG, MacLean ND, Dawes JJ, Pope RP, Holmes RJ, Kornhauser CL, Orr RM. The impact of formal strength 
and conditioning on the fitness of police recruits: A retrospective cohort study. Int J Exerc Sci 13(4): 1615-1629, 2020. 

32. Lockie RG, Moreno MR, Ducheny SC, Orr RM, Dawes JJ, Balfany K. Analyzing the training load demands, and 
influence of sex and body mass, on the tactical task of a casualty drag via surface electromyography wearable 
technology. Int J Exerc Sci 13(4): 1012-1027, 2020. 

33. Lockie RG, Moreno MR, McGuire MB, Ruvalcaba TR, Bloodgood AM, Dulla JM, Orr RM, Dawes JJ. 
Relationships between isometric strength and the 74.84-kg (165-lb) body drag test in law enforcement recruits J 
Hum Kinet 74: 5-13, 2020. 

34. Lockie RG, Moreno MR, Rodas KA, Dulla JM, Orr RM, Dawes JJ. With great power comes great ability: 
Extending research on fitness characteristics that influence Work Sample Test Battery performance in law 
enforcement recruits. Work 68(4): 1069-1080, 2021. 

35. Lockie RG, Orr RM, Moreno MR, Dawes JJ, Dulla JM. Time spent working in custody influences Work Sample 
Test Battery performance of Deputy Sheriffs compared to recruits. Int J Environ Res Public Health 16(7): 1108, 2019. 

36. Lockie RG, Pope RP, Saaroni O, Dulla JM, Dawes JJ, Orr RM. Job-specific physical fitness changes measured by 
the Work Sample Test Battery within deputy sheriffs between training academy and their first patrol assignment. 
Int J Exerc Sci 13(4): 1262-1274, 2020. 

37. Lockie RG, Ruvalcaba TR, Stierli M, Dulla JM, Dawes JJ, Orr RM. Waist circumference and waist-to-hip ratio in 
law enforcement agency recruits: Relationship to performance in physical fitness tests. J Strength Cond Res 34(6): 
1666-1675, 2020. 

38. Lockie RG, Schultz AB, Callaghan SJ, Jeffriess MD, Berry SP. Reliability and validity of a new test of change-of-
direction speed for field-based sports: the Change-of-Direction and Acceleration Test (CODAT). J Sports Sci Med 
12(1): 88-96, 2013. 

39. Mann JB, Ivey PJ, Brechue WF, Mayhew JL. Validity and reliability of hand and electronic timing for 40-yd 
sprint in college football players. J Strength Cond Res 29(6): 1509-1514, 2015. 

40. Moreno MR, Dulla JM, Dawes JJ, Orr RM, Cesario KA, Lockie RG. Lower-body power and its relationship with 
body drag velocity in law enforcement recruits. Int J Exerc Sci 12(4): 847-858, 2019. 

41. Myers CJ, Orr RM, Goad KS, Schram BL, Lockie R, Kornhauser C, Holmes R, Dawes JJ. Comparing levels of 
fitness of police officers between two United States law enforcement agencies. Work 63(4): 615-622, 2019. 

42. Navalta JW, Stone WJ, Lyons S. Ethical issues relating to scientific discovery in exercise science. Int J Exerc Sci 
12(1): 1-8, 2019. 

43. Orr R, Robinson J, Hasanki K, Talaber K, Schram B. The relationship between strength measures and task 
performance in specialist tactical police. J Strength Cond Res 36(3): 757-762, 2022. 

44. Orr RM, Kukić F, Čvorović A, Koropanovski N, Janković R, Dawes J, Lockie R. Associations between fitness 
measures and change of direction speeds with and without occupational loads in female police officers. Int J 
Environ Res Public Health 16(11): 1947, 2019. 

45. Peace Officer Standards and Training. Work Sample Test Battery Proctor Manual. Available from: 
https://post.ca.gov/Portals/0/post_docs/regulationnotices/2012-05/WrkSmplTestBattryProctrMan.pdf. 
Accessed January 10, 2022. 

46. Police Executive Research Forum. Survey on Police Workforce Trends. Available from: 
https://www.policeforum.org/workforcesurveyjune2021. Accessed October 18, 2021. 

47. Post BK, Dawes JJ, Lockie RG. Relationships between tests of strength, power, and speed and the 75-yard pursuit 
run. J Strength Cond Res 36(1): 99-105, 2022. 

48. Redmond JE, Cohen BS, Haven CC, Pierce JR, Foulis SA, Frykman PN, Canino MC, Sharp MA. Relationship of 
anthropometric measures on female trainees' and active duty soldiers' performance of common soldiering tasks. 
Mil Med 185(Supplement 1): 376-382, 2020. 



Int J Exerc Sci 15(4): 570-584, 2022 

International Journal of Exercise Science                                                          http://www.intjexersci.com 
584 

49. Roehling MV. Weight-based discrimination in employment: Psychological and legal aspects. Pers Psychol 52(4): 
969-1016, 1999. 

50. Rossomanno CI, Herrick JE, Kirk SM, Kirk EP. A 6-month supervised employer-based minimal exercise 
program for police officers improves fitness. J Strength Cond Res 26(9): 2338-2344, 2012. 

51. Skinner TL, Kelly VG, Boytar AN, Peeters G, Rynne SB. Aviation Rescue Firefighters physical fitness and 
predictors of task performance. J Sci Med Sport 23(12): 1228-1233, 2020. 

52. Thomas M, Pohl MB, Shapiro R, Keeler J, Abel MG. Effect of load carriage on tactical performance in Special 
Weapons and Tactics operators. J Strength Cond Res 32(2): 554-564, 2018. 

53. Tomes C, Orr RM, Pope R. The impact of body armor on physical performance of law enforcement personnel: 
A systematic review. Ann Occup Environ Med 29: 14, 2017. 

54. Vanderburgh PM. Occupational relevance and body mass bias in military physical fitness tests. Med Sci Sports 
Exerc 40(8): 1538-1545, 2008. 

55. Viramontes E, Dawes J, Dulla J, Orr R, Lockie R. Physical preparation for academy training specific to female 
law enforcement recruits. TSAC Report (63): 14-19, 2021. 

56. Wiley A, Joseph A, Orr R, Schram B, Kornhauser CL, Holmes RJ, Dawes JJ. The impact of external loads carried 
by police officers on vertical jump performance. Int J Exerc Sci 13(6): 1179-1189, 2020. 

57. Wiśniewski A, Jarosz W, Czajkowska A, Mróz A, Smolarczyk M, Magiera A, Kowalczyk P, Zimmerman-Rysz 
D, Kowalczyk M. Body dimensions and weight to height indices in rescuers from the State Fire Service of Poland. 
Anthropol Rev 81(1): 29-44, 2018. 

58. World Medical Association. World Medical Association Declaration of Helsinki. Recommendations guiding 
physicians in biomedical research involving human subjects. JAMA 277(11): 925-926, 1997. 

59. Zhao JS, He N, Lovrich NP. Pursuing gender diversity in police organizations in the 1990s: A longitudinal 
analysis of factors associated with the hiring of female officers. Police Q 9(4): 463-485, 2006. 

 

 


