
Occupational Medicine 2019;69:541–548
Advance Access publication 19 August 2019 doi:10.1093/occmed/kqz110

© The Author(s) 2019. Published by Oxford University Press on behalf of the Society of Occupational Medicine. 
All rights reserved. For Permissions, please email: journals.permissions@oup.com

Recruit fitness and police academy performance: a 
prospective validation study

M. Korre1,2,3, K. Loh1,4, E. J. Eshleman1,2, F. S. Lessa1,5, L. G. Porto1,6, C. A. Christophi1,7 and S. N. Kales1,2 

1Department of Environmental Health, Harvard T.H. Chan School of Public Health, Boston, MA 02115, USA, 2The Cambridge 
Health Alliance, Harvard Medical School, Cambridge, MA 02139, USA, 3Department of Health and Human Physiological 
Sciences, Skidmore College, Saratoga Springs, NY 12866, USA, 4Occupational Medicine, Northwest Permanente Physicians and 
Surgeons, PC, Portland, OR 97232, USA, 5Workers’ Health Coordination, Oswaldo Cruz Foundation (Fiocruz), Rio de Janeiro, 
RJ 21040-900, Brazil, 6Faculty of Physical Education of the University of Brasilia, Campus Darcy Ribeiro, Brasilia, DF 70910-
970, Brazil, 7Cyprus International Institute for Environmental and Public Health, Cyprus University of Technology, Limassol 
3041, Cyprus.

Correspondence to: S. N. Kales, The Cambridge Health Alliance—Employee & Industrial Medicine, Macht Building, Suite 427, 1493 
Cambridge Street, Cambridge, MA 02139, USA. Tel: +1 617 665 1580; fax: +1 617 665 1672; e-mail: skales@hsph.harvard.edu

Background	 Police academies need fit recruits to successfully engage in training activities. In a previous retro-
spective study, we documented that recruits with poor fitness at entry to the academy had significantly 
lower graduation rates, and we also suggested evidence-based entry-level fitness recommendations.

Aims	 To validate our findings in a prospective cohort of police recruits.

Methods	 Recruits entering Massachusetts municipal police academies during 2015–16 were followed pro-
spectively until they dropped out, failed or successfully graduated their academy classes. Entry-level 
fitness was quantified at the start of each training class using: body composition, push-ups, sit-ups, 
sit-and-reach and 1.5-mile run time. The primary outcome of interest was the odds of failure (not 
successfully graduating from an academy). We used logistic regression to assess the probability of not 
graduating, based on entry-level fitness.

Results	 On average, successful graduates were leaner and possessed better overall entry-level fitness. After 
adjusting for age, gender and body mass index, several fitness measures were strongly associated with 
academy failure: fewer sit-ups completed (OR 9.6 (95% CI 3.5–26.3) (≤15 versus 41–60)); fewer 
push-ups completed (OR 6.7 (95% CI 2.5–17.5) (≤20 versus 41–60)); and slower run times (OR 
18.4 (95% CI 6.8–50.2) (1.5 miles in > 15 min 20 s versus 10 min 37 s to 12 min 33 s)). The pro-
spective study results supported previously suggested minimum entry-level fitness (95% graduation 
rate) and target (98% graduation rate) recommendations.

Conclusions	 Push-ups completed and 1.5-mile run time at police academy entry were successfully validated as 
predictors of successful academy graduation, while sit-ups were also a strong independent predictor 
in the prospective study.
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Introduction

Law enforcement has many physical and psychological 
hazards [1–6]. These include high job demands, fre-
quent confrontational interactions, overtime and other 
duties that require high levels of physical exertion [7–9]. 
Traditional cardiovascular risk factors such as obesity, 
hypertension, high cholesterol and smoking in concert 
with job-related stressors probably explain the increased 
prevalence of cardiovascular disease among law enforce-
ment officers [6,7]. In the USA, sudden cardiac death 

accounts for up to 10% of on-duty police fatalities and it 
is much more likely to occur during more stressful duties, 
especially physical altercations and suspect pursuits [8]. 
On the other hand, the risks of incident cardiovascular 
disease, in general, and sudden cardiac death, in par-
ticular, are mitigated by high levels of physical fitness 
[10,11]. Therefore, physically fit police officers have a 
number of advantages.

Likewise, high levels of fitness among police recruits 
are also beneficial. Firstly, successful recruits will enter 
a physically demanding profession as elaborated above. 
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Secondly, fit recruits are expected to better tolerate the 
rigours of police academy training. Thirdly, municipal 
sponsorship of recruit officers to attend police academy 
training represents a significant financial investment and, 
therefore, it makes sense to send and train those recruits 
most likely to succeed in a police academy and in their 
subsequent careers.

The Massachusetts Municipal Police Training 
Committee (MMPTC) runs all municipal police 
training academies in Massachusetts. Prior to entry into 
an academy, the state of Massachusetts assesses all police 
recruits’ ability to safely perform essential police duties 
through a state-regulated and -required medical/psycho-
logical examination followed by a mandatory ‘Physical 
Ability Test’ (PAT) [12]. The medical examination does 
not have an obesity or body composition (BC) standard, 
and we previously documented that as many as a third 
of public safety candidates in Massachusetts are obese at 
the time of this examination [13]. Additionally, because 
it is designed to assess minimum capabilities, the PAT re-
quires only modest levels of aerobic capacity and overall 
fitness. Thus, very few candidates are screened out from 
entering a training academy on the basis of low fitness. 
The MMPTC leadership’s anecdotal experience has 
been that because of the ‘low bar’ set by the above entry 
standards, many recruits enter academies ill-prepared 
for the physical and mental challenges of police training, 
and their performance during the academy suffers as a 
result. Therefore, an initial study testing the hypothesis 
that lower measured physical fitness increased the odds 
of failing or not completing the police academy training 
was commissioned at the request of the MMPTC [14].

That study reviewed the entry-level fitness (assessed 
during the first week of the academy) of >2900 police re-
cruit officers during the years 2006–12, and analysed the 
odds of successful graduation as a function of entry-level 
fitness. Based on the retrospective analyses, the number 
of push-ups completed and the time to run a distance 
of 1.5 miles were found to be highly predictive of subse-
quent academy performance. Specifically, after adjusting 
for covariates, completing fewer push-ups and slower run-
ning times were associated with four to five times the odds 
of not graduating from the academy, as compared to other 
recruits with better performance. In addition, suggested 
minimum entry fitness recommendations (expected to be 
associated with a >95% likelihood of graduating from the 
academy) and target entry fitness recommendations (ex-
pected to be associated an ~98% likelihood of graduating 
from the academy) were derived [14].

This present study was also commissioned by the 
MMPTC and sought to validate our previous findings 
and fitness recommendations using data from a new pro-
spective cohort of Massachusetts police recruits.

Methods

The prospective cohort included all recruit officers 
who entered municipal police academies throughout 
Massachusetts during the period 2015–16. All partici-
pants were 18 years of age or older. Because no interven-
tions or experimental procedures were performed, and 
all information from these recruits’ training records were 
abstracted on MMPTC premises into an electronic data-
base without personal identifiers, the study protocol was 

Key learning points

What is already known about this subject:
	•	 Policing is a hazardous occupation.
	•	 Physical fitness conveys several advantages for safely working as a police officer, and fitter recruits tend to do 

better in training academies. 

What this study adds:
	•	 The results validated push-ups completed and 1.5-mile run time at police academy entry as predictors of suc-

cessful academy graduation.
	•	 The results support and validate our previously determined entry-level fitness recommendations.
	•	 These fitness recommendations should provide future recruits with actionable information to better prepare for 

police academy training and to achieve those levels of physical fitness most associated with successful gradu-
ation from a police academy.

What impact this may have on practice or policy:
	•	 A considerable proportion of recruits who are able to pass a job-based physical abilities test lack the physical 

fitness required to endure the rigours of police academy training.
	•	 Our findings confirm that entry fitness characteristics are strongly associated with the likelihood of graduation 

from Massachusetts police academies.
	•	 Informing future candidates of suggested entry-level fitness recommendations and encouraging them to achieve 

them prior to academy entry may improve graduation rates and thus the return on public investments made for 
officer training.
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Table 1.  Baseline characteristics by graduation status including only participants with complete data (i.e. with all sex, push-ups and run times available) 

Characteristic Overall (N = 724) Graduated (n = 661) Not graduated (n = 63)

 n (%) n (%) n (%)

Academy**
  Academy 1 41 (6)  37 (90)  4 (10)  
  Academy 2 27 (4)  26 (96)  1 (4)  
  Academy 3 46 (6)  40 (87)  6 (13)  
  Academy 4 44 (6)  43 (98)  1 (2)  
  Academy 5 34 (5)  32 (94)  2 (6)  
  Academy 6 29 (4)  29 (100)  0 (0)  
  Academy 7 82 (11)  67 (82)  15 (18)  
  Academy 8 45 (6)  42 (93)  3 (7)  
  Academy 9 37 (5)  37 (100)  0 (0)  
  Academy 10 50 (7)  46 (92)  4 (8)  
  Academy 11 43 (6)  41 (95)  2 (5)  
  Academy 12 45 (6)  41 (91)  4 (9)  
  Academy 13 40 (6)  37 (93)  3 (8)  
  Academy 14 58 (8)  46 (79)  12 (21)  
  Academy 15 103 (14)  97 (94)  6 (6)  
Sex*
  Males 649 (90)  598 (92)  51 (8)  
  Females 75 (10)  63 (84)  12 (16)  
Age (years), median (Q1, Q3), NS 723 (99) 26 (24, 29) 661 (100) 26 (24, 29) 62 (98) 27 (24, 31)
Weight (pounds), mean ± SD* 724 (100) 192.2 ± 35.6 661 (100) 190.9 ± 34.5 63 (100) 206.0 ± 44.0
Body fat (%), mean ± SD*** 723 (99) 20.99 ± 7.54 660 (99) 20.57 ± 7.46 63 (100) 25.39 ± 7.00
  Body fat—men 648 (90) 20.40 ± 7.38 597 (90) 20.05 ± 7.35 51 (80) 24.49 ± 6.54
  Body fat—women 75 (10) 26.02 ± 7.08 63 (10) 25.41 ± 6.82 12 (20) 29.21 ± 7.88
BMI, mean ± SD*** 724 (100) 27.80 ± 4.24 661 (100) 27.58 ± 4.09 63 (100) 30.11 ± 5.05
Push-ups (number), mean ± SD*** 724 (100) 39.47 ± 15.42 661 (100) 40.36 ± 15.04 63 (100) 30.13 ±16.32
Push-ups (number)***
  ≤20 80 (11)  59 (74)  21 (26)  
  21–40 312 (43)  283 (91)  29 (9)  
  41–60 275 (38)  265 (96)  10 (3)  
  ≥61 57 (8)  54 (95)  3 (5)  
Sit-ups, mean ± SD*** 723 (99) 34.60 ± 9.38 661 (100) 35.25 ± 8.93 62 (98) 27.63 ±11.20
Sit-ups (number)***
  ≤15 26 (4)  14 (54)  12 (46)  
  16–30 191 (26)  70 (89)  21 (11)  
  31–45 425 (59)  398 (94)  27 (6)  
  ≥46 81 (11)  79 (98)  2 (3)  
Sit-and-reach (inches), mean ± SD, NS 652 (90) 17.46 ± 5.17 592 (90) 17.29 ± 3.49 60 (95) 19.13 ±13.03
Sit-and-reach (inches), NS
  <16 198 (30)  179 (90)  19 (10)  
  16–18 143 (22)  129 (90)  14 (10)  
  18–20 147 (23)  136 (93)  11 (8)  
  ≥20 164 (2)  148 (90)  16 (10)  
1.5 mile run (min), mean ± SD*** 724 (100) 12.79 ± 1.94 661 (100) 12.59 ± 1.78 63 (100) 14.89 ± 2.36
1.5-mile run times***
  ≥15 min 20 s 81 (11)  55 (68)  26 (32)  
  15 min 20 s–12 min 33 s 274 (38)  247 (90)  27 (10)  
  12 min 33 s–10 min 37 s 281 (39)  273 (97)  8 (3)  

  <10′37′′ 88 (12)  86 (98)  2 (2)  

VO
2max (ml/kg/min), mean ± SD*** 724 (100) 41.87 ± 6.56 661 (100) 42.52 ± 5.97 63 (100) 35.01 ± 8.37

VO2 max***
  ≤35 99 (14)  72 (73)  27 (27)  
  35–42 239 (33)  217 (91)  22 (9)  
  42–49 302 (42)  290 (96)  12 (4)  
  >49 84 (12)  82 (98)  2 (2)  

Significance based on difference between recruits passing and failing. Percentages rounded to the nearest whole per cent. NS, not significant.

*P < 0.05; **P < 0.01; ***P < 0.001.
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approved with a waiver of individual consent by the insti-
tutional review board of the Cambridge Health Alliance.

Recruit records were reviewed with the assistance of 
MMPTC staff, and the following academy entry data 
were extracted: academy location, gender, age, start date 
and results of the entry-level  fitness assessment (see 
below). Fitness assessments were performed according 
to standardized procedures at the start of each training 
class [14–16]. Entry-level fitness was quantified from the 
following measures: BC (body mass index (BMI) and 
body fat percentage), push-ups, sit-ups, sit-and-reach 
and 1.5-mile run time, as documented by MMPTC 
training instructors. VO2max was also estimated using 
each recruit’s 1.5-mile run time and weight [17], but for 
simplicity and consistency, we analysed and report all re-
sults related to graduation probabilities using the directly 
measured run times.

The municipal police officer training course consists 
of a 20+ week basic programme which combines ‘class-
room instruction, practical exercises, and scenarios de-
signed to provide knowledge, skills and abilities to excel 
in the police profession and be an asset to the commu-
nity’ [15]. In addition, it is also expected that each recruit 
participates fully in all fitness training sessions available 
during the course of the academy. Full participation is 
defined as completing at least 70% of runs of increasing 
lengths (1.5–5 miles, maximum) during the course, at a 
minimum pace of 11 min per mile. If the recruits fail to 
complete >30% of these fitness training sessions, they 
are subject to dismissal from the academy. The baseline 
fitness assessment is not considered a training session 
and, because of that, its completion is not graded or in-
cluded in the 30% rule [18].

Successful graduation is determined also by overall 
attendance, disciplinary actions, classroom activities, 
written test scores and other practical exercise and test 
scores.

Final academy performance (graduation or failure) 
was extracted at the end of academies with the assist-
ance of MMPTC staff. This extraction was blinded to 
the results of the initial fitness assessment. After com-
pleting the collection of the outcome data, the data on 
graduation status were merged with the fitness assess-
ment data. The primary outcome of interest was the odds 
of not successfully graduating from an academy.

Our previous retrospective study suggested minimum 
entry fitness recommendations of >10 push-ups for 
women, >20 push-ups for men and a 1.5-mile run time 
<15 min and 20 s for both, which would be expected to 
be associated with a 95% likelihood of successful gradu-
ation [12]. The prior study also recommended target 
entry fitness criteria of >20 push-ups and a 1.5-mile run 
time of <14 min for women; and >40 push-ups and a 1.5-
mile run time of <12 min and 30 s for men, which would 
be expected to be associated with a 98% likelihood of 
successful graduation. In the current prospective study, 
we used each candidate’s entry-level data for push-ups 
and the 1.5-mile run and then, their subsequent gradu-
ation status to test the validity of these predictors using 
graduation rates and 95% confidence intervals (CIs).

Normally distributed continuous characteristics are 
presented as mean ± SD, whereas characteristics with 
non-normal distributions are presented as median (Q1, 
Q3). Categorical variables are presented as frequency 
(%). We compared the group that graduated from the 
academy with those not graduating using the t-test or the 
non-parametric Wilcoxon test, as appropriate, for quanti-
tative characteristics and the chi-square test of independ-
ence for qualitative characteristics. Logistic regression 
models modelling the probability of not graduating were 
fit with the use of generalized linear mixed models with 
random intercepts for academy. Reference categories for 
each fitness component were set a priori based on our 
previous retrospective study [14]. Statistical analysis was 

Table 2.  Reasons for not graduating from the academy

Reasons for not graduating Total, N (%) Men NS, 
N (%)

Push-ups**, 
mean ± SD

Sit-ups*, mean 
± SD

1.5-mile 
run NS, 
mean ± 
SD

Personal resignation 29 (46) 23 (79) 24.2 ± 13.7 24.9 ± 9.9 14.7 ± 2.4
Dismissal/separation (academic) 9 (14) 8 (89) 48.3 ± 20.5 40.4 ± 9.4 13.9 ± 2.2
Resignation due to any medical reason: 

injury, illness, etc.
7 (11) 6 (86) 28.6 ± 13.8 22.0 ± 9.6 15.8 ± 2.0

Withdrawal (by employing department or 
due to withdrawal of sponsorship)

6 (10) 5 (83) 31.5 ± 10.8 29.5 ± 6.1 15.5 ± 2.1

Dismissal/separation (disciplinary) 5 (8) 3 (60) 38.2 ± 14.7 27.8 ± 13.0 13.5 ± 1.0
Dismissal/separation (did not complete 

physical training participation standard)
5 (8) 4 (80) 23.6 ± 13.1 26.0 ± 14.0 17.4 ± 2.7

Dismissal/separation (driving/firearms) 2 (3) 2 (100) 31.5 ± 4.9 25.5 ± 13.4 14.0 ± 0.5
Total 63 (100%)     

Percentages rounded to the nearest whole per cent. NS, not significant.
*P < 0.05; **P < 0.01.
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performed with the use of SAS 9.3 (SAS Inc., Cary, NC, 
USA) and all tests performed were two-sided, with P 
<0.05 indicating statistical significance.

Results

During the study period, data were available for 724 re-
cruits from 15 participating police academies. The overall 
graduation rate was 91%, with 63 recruits not graduating. 
Baseline characteristics of Massachusetts’ police recruits 
during the study period are presented in Table 1. Table 1 
includes recruits with complete data for each of the fol-
lowing parameters: body fat percentage, age, sex, weight 
and graduation status. Graduation rates varied signifi-
cantly (P < 0.01) among academies from 79 to 100% 
(Table 1). Almost 90% of recruits were male, and 92% 
of male candidates successfully graduated compared to 
84% of female candidates (P < 0.05). Successful gradu-
ates and unsuccessful recruits were of similar age, but 
unsuccessful candidates were on average heavier and had 
higher BMI and adiposity (all P < 0.001). Average per-
formance on all entry-level fitness measures was signifi-
cantly superior for successful graduates (all P < 0.001), 
with the exception of sit-and-reach.

Reasons for not graduating and associated average 
entry-level fitness are summarized in Table 2. The most 
frequent reason (n = 29, 46%) for failing to graduate was 
‘personal resignation’, which includes cases where the 
recruits realized they were not prepared for the academy 
training or the police profession as well as any other ‘vol-
untary’ separations from an academy. Lower fitness was 
most prevalent among those not graduating because of 
personal resignations, medical resignations and failure to 
meet the physical training participation standard.

Table 3 summarizes graduation rates for male and fe-
male candidates meeting the suggested ‘minimum’ and 
‘target’ recommendations for entry-level fitness. For both 
men and women, the 95% CIs for graduation included 
the expected values of 95% and 98% for recruits achieving 
the ‘minimum’ and ‘target’ criteria, respectively.

Logistic regression models for the probability of 
academy failure based on entry-level fitness are sum-
marized in Table 4. In crude (unadjusted models), fewer 

sit-ups completed, fewer push-ups completed and slower 
run times were associated with significantly higher odds 
of academy failure. These three measures all remained 
significant predictors after adjusting for age, gender and 
BMI. In the fully adjusted model, fewer sit-ups com-
pleted and slower run times were significant independent 
predictors of failure to graduate.

Table 5 presents the probability of failure by gender 
for various combinations of entry-level push-ups and 
run times. Recruits of both genders who completed ≤20 
push-ups and had running times in excess of 15 min 20 s 
have very high failure rates (38–45%). On the other hand, 
candidates of either gender who completed >20 push-
ups and had run times <12  min and 33  s had gradu-
ation rates of ≥98%. When we included recruits without 
entry-level fitness data and imputed their push-ups and 
run times into the lowest categories, the failure rates in-
creased to 40% for women and 49% for men.

Discussion

The current prospective study supports our previous 
findings that higher levels of physical fitness at the time 
of entry to a police academy convey higher probabilities 
of successful graduation despite the fact that all can-
didates had already passed a state-mandated physical 
abilities test designed to assess the ability to physically 
perform all essential policing duties safely [12]. Baseline 
push-ups and 1.5-mile run times were validated as pre-
dictors of successful academy graduation, and previously 
derived ‘minimum’ and ‘target’ fitness recommendations 
were also confirmed as predicting 95 and 98% gradu-
ation rates, respectively, within 95% CIs. Therefore, the 
current study reaffirms that better entry-level physical 
fitness among police recruits increases the likelihood 
of successfully completing police academy training. 
Because state and town sponsorship of recruit officers 
are major financial investments, high graduation rates 
are in the interest of multiple stakeholders, including the 
sponsors, police recruits and the tax-paying public.

Our results are consistent with previous studies of po-
lice and military recruits [19–23]. Attrition in the military 
also represents significant financial losses, and studies 
of military recruits have found that recruits with lower 

Table 3.  Graduation rate for male and female candidates meeting suggested ‘minimum’ and ‘target’ entry fitness recommendations

Female (N = 75) Male (N = 649)

 Criteria Graduation rate (95% CI) Criteria Graduation rate (95% CI)

Minimum fitness (95% 
expected to graduate)

>10 push-ups and 1.5-
mile run time <15 min 
20 s

N = 41 of 46 meeting 
criteria; 89% (76.4–96.4)

>20 push-ups and 
1.5-mile run time 
<15 min 20 s

N = 536 of 565 
meeting criteria; 95% 
(92.7–96.4)

Target fitness (98% 
expected to graduate)

>20 push-ups and 1.5-
mile run time <14 min

N = 24 of 26 meeting 
criteria; 92% (74.9–99.1)

>40 push-ups and 
1.5-mile run time 
<12 min 30 s

N = 229 of 233 
meeting criteria; 98% 
(95.7–99.5)
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baseline fitness levels have significantly higher levels of 
attrition [22–24]. These studies found that introducing 
a ‘preconditioning’ programme to recruits with low 
entry-level physical fitness prior to basic training camp 
resulted in lower injury and attrition rates [25]. Rather 

than present a barrier for applicants with low physical 
fitness, the evidence-based fitness standards validated 
through the current prospective study (Table 3) should 
provide future recruits with actionable information to 
better prepare for police academy training and to achieve 

Table 4.  Logistic regression modelling the probability of not graduating with random intercepts for academy, using Generalized Linear 
Mixed Models (GLIMMIX) analysis; push-ups, sit-ups, sit-and-reach and 1.5-mile run times are used as categorical variables

Characteristic Crude analysis Multivariable analysisa Multivariable analysisb

OR 95% CI OR 95% CI OR 95% CI

Gender
  Reference (male) 1.00    1.00  
  Female versus male 2.25 (1.12–4.52)   1.38 (0.51–3.79)
Age 1.03 (0.98–1.09)   1.00 (0.94–1.06)
BMI 1.13 (1.07–1.19)   1.07 (1.00–1.15)
Push-ups
  ≤20 versus 41–60 9.78 (4.28–22.38) 6.70 (2.56,17.54) 2.29 (0.72–7.28)
  21–40 versus 41–60 2.73 (1.29–5.79) 2.24 (1.03–4.86) 1.25 (0.52–3.03)
  Reference (41–60) 1.00 Reference 1.00 Reference 1.00 Reference
  ≥61 versus 41–60 1.39 (0.36–5.34) 1.50 (0.39–5.80) 1.92 (0.45–8.26)
Sit-ups
  ≤15 versus 31–45 15.92 (6.26–40.48) 9.59 (3.50–26.27) 3.41 (1.13–10.33)
  16–30 versus 31–45 2.02 (1.09–3.75) 1.41 (0.73–2.73) 0.89 (0.43–1.87)
  Reference (31–45) 1.00 Reference 1.00 Reference 1.00 Reference
  ≥46 versus 31–45 0.42 (0.10–1.85) 0.49 (0.11–2.16) 0.70 (0.14–3.43)
Sit-and-reach
  <16 versus 18–20 1.64 (0.73–3.69) 1.40 (0.60–3.28) 1.24 (0.51–3.02)
  16–18 versus 18–20 1.35 (0.58–3.12) 1.43 (0.60–3.40) 1.33 (0.54–3.25)
  Reference (18–20) 1.00 Reference 1.00 Reference 1.00 Reference
  ≥20 versus 18–20 1.20 (0.53–2.73) 1.36 (0.57–3.28) 1.30 (0.53–3.18)
1.5-mile run times 
  ≥15 min 20 s 26.14 (10.43–65.50) 18.45 (6.79–50.15) 10.36 (3.52–30.54)
  15 min 20 s–12 min 33 s 4.81 (2.08–11.16) 4.28 (1.82–10.08) 3.01 (1.26–7.21)
  Reference 12 min 33 

s–10 min 37 s
1.00 Reference 1.00 Reference 1.00 Reference

  <10′37′′ 0.74 (0.15–3.63) 0.84 (0.17–4.12) 0.84 (0.18–4.00)

Significant values are given in bold.
aEach model adjusted for gender, age and BMI.
bFull model adjusted for gender, age, BMI, push-ups categories, sit-ups categories, sit-and-reach categories and 1.5-mile run-time categories.

Table 5.  Percentage (%) of candidates not graduating according to gender, number of push-ups and 1.5-mile run time

Females Males

 Number of push-ups Number of push-ups

1.5-mile run times ≥61 41–60 21–40 ≤20 ≥61 41–60 21–40 ≤20

>15 min 20 s 24.6 18.0 20.7 37.6 30.6 22.9 26.1 44.9
15 min 20 s–12 

min 33 s
6.8 4.7 5.5 11.9 9.0 6.2 7.3 15.4

12 min 33 s–10 
min 37 s

1.7 1.2 1.4 3.1 2.3 1.6 1.9 4.2

<10 min 37 s 1.3 0.9 1.0 2.4 1.8 1.2 1.4 3.2
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those levels of physical fitness most associated with suc-
cessful graduation from a police academy.

The current study had several strengths. Firstly, the 
design was prospective. Secondly, outcome data were 
collected in a fashion that was blinded to the entry-level 
fitness assessments. Thirdly, it covered all municipal po-
lice training academies in the state of Massachusetts 
over a 2-year period. Finally, coordination with and 
training of instructors at the individual academies by the 
MMPTC improved record keeping and minimized the 
number of recruits with missing entry-level fitness as-
sessments. Missing baseline fitness data were identified 
as an issue during the previous retrospective study and 
were often associated with subsequent academy failure 
[14]. In that investigation, we had suspected that re-
cruits with missing fitness data were likely to represent 
candidates who were unable or unwilling to perform the 
initial Cooper fitness testing and thus prone to dropping 
out. The improved data collection in the current pro-
spective study removes any doubts regarding the associ-
ation of poor fitness at academy entry and higher odds 
of subsequently not successfully graduating from the 
academy. In the current prospective study, we were also 
able to document the specific primary reasons for failure 
to graduate for individual participants. While each 
failure is probably multifactorial, lower than average fit-
ness was associated with the following specific reasons 
for failure: personal resignations, medical resignations, 
withdrawal (by employing department or due to with-
drawal of sponsorship) and failure to meet the physical 
training participation standard. Those three issues ac-
counted for 75% of the candidates who failed to suc-
cessfully graduate.

The study does have some limitations. Because of 
the time and expense associated with creating and fol-
lowing prospective cohorts, the present study population 
was smaller than the previous retrospective popula-
tion. Nonetheless, we had sufficient statistical power to 
find significant associations even after adjustment for 
covariates. Because of the male predominance in po-
licing, the number of female recruits studied was smaller 
and CIs were wider around women’s graduation rates 
based on our suggested minimum and target fitness cri-
teria. Additionally, the present study does not prove a 
causal relationship between better fitness and graduation 
rates. For example, the observed associations between 
fitness and graduation outcomes may be determined in 
part by other factors such as better attitude, motivation, 
discipline and effort that may be more prevalent among 
fitter recruits. Finally, our study cannot comment dir-
ectly on recruit fitness and subsequent performance as 
a police officer. These limitations, however, do not alter 
the fact that physical fitness measures are simple and 
powerful predictors of academy success.

In conclusion, our findings strongly support and 
confirm that academy-entry fitness characteristics are 

strongly associated with the likelihood of recruits’ subse-
quent graduation from Massachusetts police academies. 
Moreover, meeting suggested minimum and target fit-
ness recommendations predicted higher graduation 
rates. Informing future candidates of these criteria and 
encouraging them to achieve them prior to academy 
entry may improve graduation rates and thus the return 
on public investments made for officer training.
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