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Given the physical and psychological rigors of  firefighting, law 
enforcement, and emergency medical services (EMS), elevated 
blood pressure among emergency responders presents a number 
of clinical and public health concerns. Unquestionably, elevated 
blood pressures convey increased risk for cardiovascular-related 
morbidity and mortality.1–3 Also, strenuous work circumstances 
can precipitate on-duty cardiovascular disease events among 
hypertensive emergency responders. Additionally, such acute 
cardiovascular events can potentially jeopardize co-workers’ and 
public safety by suddenly incapacitating the affected emergency 
responder. Moreover, state and federal laws unique to emergency 
responders and providing them with benefits when they develop 
cardiovascular disease create additional public health and policy 
rationales for improving blood pressure control among these 
workers.

This review provides a brief background on emergency 
responders, summarizes some of their occupational risk  

factors for hypertension and the metabolic syndrome, their 
prevalence of elevated blood pressure, and provides evidence 
linking hypertension with adverse outcomes in these pro-
fessions. Next, discrepancies between relatively outdated 
medical standards for emergency responders and current, 
evidence-based guidelines for blood pressure management 
in the general public are highlighted. Finally, we suggest a 
 workplace-oriented approach for blood pressure control 
among emergency responders, using the seventh report of 
the Joint National Committee on Prevention, Detection, 
Evaluation, and Treatment of High Blood Pressure.3

The review aims to provide the most comprehensive and 
balanced review of the “state of the science” on all three 
groups of emergency responders with respect to hyperten-
sion. To date, however, significantly more cardiovascular 
research has been focused on firefighters than on police 
 officers. Although such investigations are more limited 
regarding EMS personnel. Thus, the balance of information 
provided in our review reflects the relative amount of sci-
ence available on each group, as opposed to any intentional 
emphasis by the authors.

EmErgEncy rEspondErs
In this review, the term “emergency responders” refers to fire-
fighters, police officers, and EMS personnel. Together, these 
professions employ about 2.1 million persons, or almost 1.5% 
of the US workforce.4–6 Although the three categories of 
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Elevated blood pressure is a major risk factor for cardiovascular 
morbidity and mortality. Increased risk begins in the prehypertensive 
range and increases further with higher pressures. The strenuous 
duties of emergency responders (firefighters, police officers, and 
emergency medical services (EMS) personnel) can interact with 
their personal risk profiles, including elevated blood pressure, 
to precipitate acute cardiovascular events. approximately 
three-quarters of emergency responders have prehypertension 
or hypertension, a proportion which is expected to increase, 
based on the obesity epidemic. Elevated blood pressure is also 
inadequately controlled in these professionals and strongly linked to 
cardiovascular disease morbidity and mortality. Notably, the majority 
of incident cardiovascular disease events occur in responders who 
are initially prehypertensive or only mildly hypertensive and whose 
average premorbid blood pressures are in the range in which many 
physicians would hesitate to prescribe medications (140–146/88–92).  

Laws mandating public benefits for emergency responders 
with cardiovascular disease provide an additional rationale for 
aggressively controlling their blood pressure. This review provides 
a background on emergency responders, summarizes occupational 
risk factors for hypertension and the metabolic syndrome, their 
prevalence of elevated blood pressure, and evidence linking 
hypertension with adverse outcomes in these professions. Next, 
discrepancies between relatively outdated medical standards for 
emergency responders and current, evidence-based guidelines for 
blood pressure management in the general public are highlighted. 
Finally, a workplace-oriented approach for blood pressure control 
among emergency responders is proposed, based on the seventh 
report of the joint National Committee on Prevention, Detection, 
Evaluation, and Treatment of High Blood Pressure.
Am J Hypertens 2009; 22:11-20 © 2009 American Journal of Hypertension, Ltd.
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responders have somewhat unique workplace exposures and 
experiences, it is clear that they also share many common cir-
cumstances relevant to their emergency duties and the organi-
zation of their public safety work. Moreover, the significant 
medical and physical requirements related to the selection of 
candidates and their hiring process, as well as legislated dis-
ability provisions, are similar for all three categories. Likewise, 
all three categories require similar levels of cardiovascular fit-
ness, have many common physical demands during emergency 
response duties, and often encounter similar challenging psy-
chological stressors. Finally, all three professions continue to 
be comprised predominantly of men, and research on these 
groups has utilized mostly men as subjects.

Typically, the work of emergency responders involves long 
stretches of relative inactivity, punctuated by unpredict-
able and stressful bursts of high intensity, and potentially 
life- threatening activities.7 The latter produce adrenergic 
surges and higher demands on the cardiovascular system.8,9 
Evidence that such strenuous stimuli can trigger acute cardio-
vascular disease events has been documented in a variety of 
contexts.10–12 In this regard, additional evidence for the pre-
cipitation of cardiovascular events has come directly from epi-
demiologic investigations of on-duty coronary heart disease 
(CHD) events among firefighters.13–15 For example, although 
fire suppression (activities related to mitigating and extin-
guishing fires) represents only 1–5% of annual professional 
time among firefighters, fire suppression accounts for over 
30% of on-duty CHD deaths. Thus, the relative risk of on-duty 
events during fire suppression is 10–100 times higher than 
that of nonemergency duties. Likewise, alarm response, which 
results in elevated heart rates and blood pressure through a 
fight-or-flight response, carries risks of on-duty CHD events 
on the order of 3–15 times higher than nonemergency duty.13–

15 Accordingly, cardiovascular disease events account for about 
45% of on-duty deaths among firefighters, 22% among police, 
and 11% among EMS workers, whereas the corresponding fig-
ures for construction laborers and all occupations combined 
are 10 and 15%, respectively.13,16,17 The lower figures for EMS 
workers probably reflect their younger age distribution and 
that the relative risk of a cardiovascular event during EMS calls 
has been found to be consistently lower than during fire sup-
pression or responding to an alarm.13–15

Although proportionate on-duty cardiovascular mortality is 
clearly higher among firefighters than other occupations, evi-
dence for a definitive increase in lifetime risk of cardiovascular 
disease is lacking.18 On the other hand, there have been several 
studies suggesting higher rates of cardiovascular morbidity 
among law enforcement officers compared to the general pop-
ulation.19 It should be noted that epidemiologic studies com-
paring occupationally active cohorts to the population at large 
are always limited by the “healthy worker effect,” especially 

when emergency responders are subjected to medical and 
physical exclusion criteria at job entry.18 The healthy worker 
effect produces lower than expected morbidity and mortality 
due to the relative exclusion of persons with baseline disease 
and disability from the cohort.

It is also of paramount importance in considering the clinical 
and public health aspects of hypertension among emergency 
responders to understand special legislative provisions related 
to emergency responders and cardiovascular disease. Whether 
or not the scientific evidence is definitive, several types of leg-
islation in the United States legally “presume” that emergency 
responders have an elevated risk of cardiovascular disease. 
More than 35 US states have passed laws entitling firefighters 
with heart disease to receive publicly funded death and/or dis-
ability awards.14,20 In general, this type of benefit legislation 
creates the legal presumption that the affected worker’s disease 
is causally related to occupational factors even in the presence 
of familial and/or other nonwork-related risk factors for car-
diovascular disease. Eleven states explicitly mention hyperten-
sion as warranting the award of such benefits. In addition, at 
least 18 US States have passed similar legislation for cardiovas-
cular disease in police officers.20 Finally, the recently enacted 
Hometown Heroes Survivor Benefits Act provides federal aid 
to the families of firefighters, police officers, and EMS workers 
who die of on-duty heart attack or stroke.21

occupational risk Factors For ElEvatEd Blood  
prEssurE, mEtaBolic syndromE, and  
cardiovascular disEasE
Occupational factors likely to contribute to increased cardio-
vascular disease risk among emergency responders include: a 
lack of regular exercise, poor nutrition (sometimes attribut-
able to limited opportunities for healthy food choices while 
on-duty), shift work (sleep disruption/deprivation), noise 
exposure, posttraumatic stress disorder (PTSD), and imbal-
ance between job demands and decisional latitude.22–28 These 
occupational risk factors are summarized in Table 1.

irregular physical exertion
It is widely accepted that the lack of regular physical exer-
cise leads to increased risk for both excess weight gain and 
cardiovascular disease. In addition, sedentary persons are at 
increased risk for acute cardiovascular events during activities 
requiring considerable physical exertion.10,11,13–15

unhealthy diet and shift work
Shift work disrupts normal sleep and dietary patterns.24,29,30 
Emergency responders commonly perform two 24-h shifts 
per week or staggered rotating shifts.24,31 Moreover, many 
spend their days off working second jobs or overtime and may 
thereby experience chronic sleep deprivation. In addition, 
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the psychologically stressful nature of public safety work may 
also increase the likelihood of inadequate sleep in emergency 
responders.32 Although few studies have directly examined 
sleep hygiene and its relation to the metabolic syndrome in 
emergency responders, a growing body of literature has docu-
mented adverse associations between sleep disturbance/depri-
vation and insulin resistance, weight gain, hypertension, and 
cardiovascular disease.33–40

noise exposure
Alarms, sirens, vehicle engines, and mechanized rescue equip-
ment typically produce 8-h time-weighted average noise expo-
sures in the 63–85 dBA range. Individual recorded exposures 
are very high in firefighters, who have consistently been docu-
mented to experience intermittent exposures over 90 dBA (the 
federal permissible exposure limit for an 8-h time-weighted 
average). The highest exposures reported exceed 100 dBA 
and can be as high as 116 dBA.26 In a 2002 meta-analysis by 
van Kempen et al., it was estimated that, for each five decibel 
increase in occupational noise exposure, there is an increase 
of 0.51 mm Hg in systolic blood pressure.41 As a result of siren 
noise,26,42 for example, this corresponds to potential systo-
lic blood pressure elevations of ~5.9–11.8 mm Hg. There is 
general agreement that the hemodynamic effects of intermit-
tent occupational noise, such as that experienced by emer-
gency responders, persist during active exposure.43 However, 
whether these effects are longstanding44 or relatively short-
lived45 has yet to be clearly elucidated.

ptsd
Emergency responders are often exposed to significant 
psychological trauma, which, in susceptible persons, can 
progress to PTSD.27,28,46 Multiple studies have shown that 
patients suffering from PTSD have increased resting heart 

rates and a small (1–5 mm Hg) increase in diastolic blood 
pressure, compared to controls. They also display increased 
startle reaction, and increased heart rate and blood pressure 
reactivity when exposed to traumatic stimuli.47,48 Violanti 
et al. found that police officers with the highest PTSD symp-
tom scores had three times the age-adjusted risk of metabolic 
syndrome when compared to colleagues in the lowest PTSD 
score category.49

High job demand and low decisional latitude
In the “demand-control” model of occupational stress, 
increased demands and decreased decisional latitude on the 
job lead to elevated stress levels.50 In a study of police offic-
ers, heart rate and the product of heart rate and systolic blood 
pressure were significantly higher under conditions of high 
demand and low control. Diastolic blood pressure and mean 
arterial pressure were also significantly higher in situations of 
low decisional latitude.51 Similarly, Goldstein et al. demon-
strated a 10 mm Hg average increase in paramedics’ systolic 
blood pressure while riding in an ambulance as compared to 
riding in a car while off-duty.52

prEvalEncE and trEnds oF ElEvatEd Blood prEssurE
The prevalence of prehypertension and hypertension in 
these professions is also a significant concern (Table 2). 
Approximately three-quarters of emergency responders 
have elevated blood pressure (prehypertension or hyperten-
sion).53–57 Mean resting systolic blood pressures in all three 
occupations have consistently been found in the prehyper-
tensive or hypertensive range. As expected, older emergency 
responders have the highest average systolic blood pressure 
readings.19,53,55,58–63

Another very important factor affecting the prevalence of 
hypertension in emergency responders is obesity.53,61,64,65 Over 

table 1 | occupational risk factors for blood pressure elevation among emergency responders

Risk factor Comments

Irregular physical exertion10,11,13–15 Relative inactivity between emergencies, long sedentary periods, lack of 
formal exercise programs and fitness requirements at work. High prevalence 
of overweight and obesity.

Unhealthy diet and shift work22–24,29–40 Expediency, convenience of “fast food” as a choice during work-time. 
Tradition of communal meals at fire stations rich in saturated fats and simple, 
refined carbohydrates. Sleep disruption and sleep deprivation, alarms and 
dispatches during on-duty sleep, overtime work and second jobs, which can 
promote insulin resistance and the metabolic syndrome.

Noise exposure26,41–45 alarms, sirens, vehicle engines, mechanized rescue equipment.

Posttraumatic stress disorder27,28,46–49 Increased resting heart rate, diastolic blood pressure and vaso-reactivity to 
traumatic stimuli (increased “startle response”).

High job demand low decisional control50–52 In the ‘Demand-Control” model of occupational stress, high demands and 
lower decisional latitude are associated with more stress. (Low demand and 
a high degree of control are associated with less stress.)
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75% of firefighters, police officers, and ambulance personnel are 
overweight or obese, by body mass index (BMI) criteria.19,64 
Given the obesity epidemic66 and the close relationship between 
obesity and increasing blood pressure,67 we would expect the 
distribution of blood pressure among emergency responders 
to progressively shift to higher measurements over time. In 
the 1980s and early 1990s, the average veteran firefighter had a 
BMI of 25.4–26.7 kg/m2.62,68 In 1996–97, the average veteran’s 
BMI had increased to almost 29 kg/m2,61,69 and, by 2001, it was 
29.7 kg/m2.64 Today, much younger firefighters and ambulance 
recruits (in their twenties) have an average BMI of 28.5 kg/m2 
(unpublished observations). Moreover, in the latter younger 
cohort, the relationship between obesity and blood pressure 
elevation appears especially pronounced, with obese subjects 
having an almost sevenfold greater prevalence of hypertensive 
blood pressure readings as compared to normal weight subjects 
(16 and 2.4%, respectively, P = 0.004).

Furthermore, given the current 30–40% prevalence of 
obesity (BMI ≥30 kg/m2) in these populations, a significant 
number of obese responders have or is expected to develop 
obstructive sleep apnea.70 Obstructive sleep apnea is highly 
linked to hypertension in both cross-sectional and prospec-
tive studies.71–73 In fact, Peppard et al. found a dose–response 
increase in incident hypertension as the apnea–hypopnea 
index increased, with an almost threefold risk ratio for those 
with apnea–hypopnea index >15.73

In addition, the prevalence of hypertension is expected to 
increase over time because the prevalence of prehypertension 
among emergency responders is also currently high as shown 
in Table 2. Individuals with blood pressure in the prehyper-
tensive range are at increased risk for progression and devel-
opment of hypertension.74

Finally, in a prospective investigation of firefighters, almost 
75% of those with hypertension were found to lack adequate 

control53 as similarly reported in the general population.75–77 
A particular finding with important policy implications from 
the above study was that, despite annual occupational medical 
examinations, the control of hypertension did not improve over 
the course of a 4-year period.53 These hypertensive firefighters 
were provided with face-to-face and written follow-up recom-
mendations to control their blood pressure and other cardio-
vascular disease risk factors however no workplace regulations 
required them to do so as a condition of continued employment. 
It is also notable that between 2 and 5% of the study population 
had stage 2 hypertension during the study period.53 Surveys 
of volunteer firefighters have shown even higher percentage of 
stage 2 blood pressure readings, on the order of 4–9%.54

HypErtEnsion-associatEd outcomEs in EmErgEncy 
rEspondEr populations
Similar to the general population, elevated blood pressure has 
been associated with several adverse effects in these profes-
sions. First, obesity and elevated blood pressure in emergency 
responders are both associated with cardiovascular disease risk 
factor clustering, including older age, dyslipidemia, insulin 
resistance, and glucose intolerance.53,57,61,64,65,78 Hence, total 
aggregate CHD risk is greater in the presence of such cluster-
ing, as opposed to with an isolated risk factor.

Second, retrospective case–control and prospective cohort 
studies of firefighters and police officers have shown strong and 
independent associations between hypertension and adverse 
employment outcomes, incident CHD and stroke, disability 
retirements due to heart disease, nonfatal myocardial infarc-
tion, and on-duty CHD fatalities (Table 3).14,15,57,62,65,78–80 In 
the Helsinki, Finland, police cohort, an elevated systolic blood 
pressure was an independent predictor of all-cause mortality 
(P = 0.004), cardiovascular mortality (P < 0.001), and CHD 
death (P < 0.001).78 Hypertension-related relative risk esti-
mates reported in the medical literature regarding police offic-
ers are generally lower than those for firefighters (Table 3). 
Most likely this is due to different definitions of high blood 
pressure employed in the police studies, which by extension, 
change the definition of “normal blood pressure.” When hyper-
tension for police officers is defined at ≥160 mm Hg (systolic) 
or by self-report only, this leads to many hypertensive indi-
viduals being classified as NOT having hypertension. Thus, the 
“control” group includes a significant number of police officers 
with stage 1 hypertension. Therefore, the above misclassifica-
tion of hypertensive police officers as “normotensives,” would 
be expected to dilute the relative risk estimate.

There are several lines of evidence to suggest that hyperten-
sion-associated risks are concentrated among individuals with 
uncontrolled, rather than controlled, hypertension. Adverse job 
outcomes (combined outcome including: on-duty death, injured 
on-duty, termination of duty, resignation, premature  retirement, 

table 2 | prevalence of prehypertension and hypertension in 
emergency responders

Population
Mean age  

(± s.d.)

Prevalence of 
prehypertension 

(%)

Prevalence of 
hypertensiona 

(%)

Career firefighters53 39 (±7) 58 20–23

Volunteer firefighters54 Not available 47 30

Police55 37 (± 9) — 21–23c

Police56 38 — 27c

Police57 47 (± 8) — 24b

EMT and paramedic 
recruits (unpublished 
observations)

26 (± 4) 59 9

a≥140/90 mm Hg, diagnosis of hypertension, or antihypertensive medication use, unless 
otherwise noted. b≥160/95 mm Hg or antihypertensive medication use. cSelf-reported 
hypertension.
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incident cardiovascular event) in firefighters were found pri-
marily among those individuals with stage 2 hypertension 
who were not taking antihypertensive medications.65 Likewise, 
among on-duty CHD fatalities in firefighters, LVH and/or car-
diomegaly were found in 56% of those who had undergone an 
autopsy, suggesting chronically uncontrolled hypertension.80 
Among “heart presumption” retirements in Massachusetts, 
uncontrolled hypertension and hypertensive heart disease alone 
were found to be responsible for 8% of cardiovascular disability 
retirements among firefighters in Massachusetts, which repre-
sented a third of cardiovascular pensions awarded to firefighters 
for non-CHD causes.14 In addition, hypertension was a major 
precursor and predictor of CHD and other non-CHD presump-
tion retirements in the same study.

It is crucial to note, however, that, as is seen in the general 
population,81 the majority of incident cardiovascular disease 
events occur in emergency responders who are initially pre-
hypertensive or only mildly hypertensive. In Table 4, we show 
baseline mean blood pressures in firefighters and police offic-
ers who were later found in prospective follow-up to have an 
incident cardiovascular event or a clinical diagnosis compared 
with subjects who remained free of disease. Although the dif-
ferences are highly significant on statistical comparison, the 
mean pressures observed in those who eventually developed 
disease were in the range of 140–146/88–92 mm Hg. Many pri-
mary care physicians still hesitate to prescribe medications for 
patients with such levels of blood pressure. This potential gap 
between the clinical and epidemiologic perception of risk is an 

table 3 | adverse associations of hypertension with selected health outcomes in firefighters and police

Endpoint Hypertension criteria
Unadjusted odds ratio or 

hazard ratio (95% CI)
Multivariable-adjusted odds 
ratio or hazard ratio (95% CI) Study design/population

adverse change in 
employment65,a

Stage 2 hypertension Na 2.9 (1.1–8.1) Prospective Cohort/
firefighters

Stage 2 hypertension and no 
BP medication

Na 4.6 (2.1–10.1)

Incident CHD62 SBP >140 6.1 (2.6–14.2) Na Prospective cohort/
firefighters

Incident CHD62 DBP > 90 4.9 (2.1–11.4) Na Prospective cohort/
firefighters

Incident CHD57 ≥160/95 mm Hg or 
antihypertensive medication 
(multivariate hazard ratio 
based on 18 mm Hg increase 
in SBP treated as a continuous 
variable)

1.97 (1.34–2.89) 1.19 (1.03–1.38) Prospective cohort/police

Incident stroke79 ≥160/95 mm Hg or 
antihypertensive medication 
(multivariate hazard ratio 
based on 18 mm Hg increase 
in SBP treated as a continuous 
variable)

2.42 (1.35–4.33) 1.36 (1.18–3.06) Prospective cohort/police

CHD retirement14 ≥140/90 mm Hg, diagnosis 
of hypertension, or 
antihypertensive medication

5.4 (3.7–7.9) 1.2 (0.6–2.4) Retrospective case–control/
firefighters

Non-CHD cardiovascular 
retirement14

≥140/90 mm Hg, diagnosis 
of hypertension, or 
antihypertensive medication

11.0 (6.1–20.0) 4.8 (1.3–17.9) Retrospective case–control/
firefighters

Myocardial infarction56,93 Self-report of hypertension 
diagnosis

2.2 (1.6–3.2) — Retrospective case–control/
police

On-duty CHD death15 ≥140/90 mm Hg, diagnosis 
of hypertension, or 
antihypertensive medication

12.0 (5.8–24.9) 4.7 (2.0–11.1) Retrospective case–control/
firefighters

Case-fatality for on-duty CHD 
events80

≥140/90 mm Hg, diagnosis 
of hypertension, or 
antihypertensive medication

3.8 (2.0–7.1) 4.2 (1.8–9.4) Retrospective case-fatality/
firefighters

CHD, coronary heart disease; DBP, diastolic blood pressure; SBP, systolic blood pressure.
aCombined outcome including: on-duty death, injured on-duty, termination of duty, resignation, premature retirement and incident cardiovascular event.
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important consideration in developing effective guidelines for 
blood pressure screening and management among emergency 
responders.

occupational guidElinEs For Blood prEssurE in 
EmErgEncy rEspondErs
One might expect that occupational standards for blood pres-
sure control would be stricter and updated regularly, given 

legislated cardiovascular disease benefits and the documented 
associations between uncontrolled hypertension and cardio-
vascular disease. Unfortunately, however, existing guidelines 
for emergency responders appear to be weak and outdated 
(Table 5).82–84 In addition to potentially contributing to 
imprudent decisions regarding fitness for duty, such occu-
pational guidelines may also provide emergency responders 
with a false sense of security. Many occupational physicians 

table 5 | occupational blood pressure guidelines for firefighters and police officers compared to Jnc 7

Organization/year Population
Blood Pressure stage/levels in  
mm Hg Determination/action

National Fire Protection association, 
200782

Firefighters <180 systolic and <100 diastolic acceptable blood pressure—
controlled hypertension (if no target 
organ damage)

≥180 systolic; ≥100 diastolic; 1/3 
systolic + 2/3 diastolic >120 mm Hg; 
or presence of target organ damage

Severe uncontrolled hypertension, 
restricted from duty

Massachusetts Human Resources 
Division, 199883

Firefighters and police officers <160 systolic and <100 diastolic acceptable blood pressure

≥160 systolic or ≥100 diastolic Uncontrolled hypertension, restricted 
from duty

California Peace Officer Standards  
and Training, 200484

Police officers <160 systolic and <90 diastolic “Group I” normal blood pressure, no 
restrictions

>160 systolic or 90–104 diastolic; or 
diagnosis of hypertension controlled 
by diet/medications

“Group II” mild hypertension, no 
restrictions if normal blood pressure 
response to exercise on stress ECG

105–114 diastolic  
>115 diastolic

“Group III” moderate hypertension 
“Group III” severe hypertension, 
restricted duty and treatment 
required

National Heart, Lung, and Blood 
Institute National High Blood Pressure 
Education Program (jNC 7), 20033

General population <120 systolic and <80 diastolic Normal

120–139 systolic or 80–89 diastolic Pre-hypertension/increased 
education to reduce BP and prevent 
hypertension

140–159 systolic or 90–99 diastolic Stage 1 Hypertension/lifestyle 
modifications ± single-agent 
treatment

≥160 systolic or ≥100 diastolic Stage 2 Hypertension/lifestyle 
modifications + Most need 2 − drug 
combination

ECG, electrocardiogram; JNC 7, seventh report of the Joint National Committee on Prevention, Detection, Evaluation, and Treatment of High Blood Pressure.

table 4 | Baseline blood pressures for firefighters and police with and without later incident cardiovascular events

Event (mm Hg) No event (mm Hg) P value

Endpoint Mean SBP Mean DBP Mean SBP Mean DBP Mean SBP Mean DBP Study design/population

Incident CHD62 140 92 125 82 <0.0001a <0.0001a Prospective cohort/
firefighters

Incident CHD79 141 88 134 84 <0.01b <0.001b Prospective cohort/police

Incident stroke79 146 91 134 84 <0.01b <0.01b Prospective cohort/police

CHD, coronary heart disease; DBP, diastolic blood pressure; SBP, systolic blood pressure.
aAdjusted for age, race and BMI. bAdjusted for age.
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would agree that emergency responders, even when counseled 
directly about uncontrolled risk factors, may misinterpret an 
unrestricted clearance to work during a fitness for duty exami-
nation as having no issues that merit follow-up with their pri-
mary care physician. Comparing the mean blood pressures 
for emergency responders who developed CHD or stroke in 
Table 4 to workplace guidelines for blood pressure in Table 5, 
it is obvious that these standards lack sensitivity for identifying 
individuals at risk.

A more prudent approach based on the evidence sum-
marized in this review and the seventh report of the Joint 
National Committee on Prevention, Detection, Evaluation, 
and Treatment of High Blood Pressure is presented in Table 6. 
First of all, population-based wellness strategies that pro-
mote healthy habits such as aerobic exercise, maintenance of 
normal weight, healthy diet, sleep hygiene, and stress man-
agement should be made available to the entire workforce.85 
Given that cardiovascular disease risk factors tend to cluster 
together, BMI assessment and blood pressure measurements 
are excellent noninvasive screening tools for basic wellness 
programs. Second, individuals with higher cardiovascular 
disease risk (those in the prehypertension and hypertension 
categories) should also receive individualized counseling 
regarding the nonpharmacologic management of blood pres-
sure,  including diet, sodium restriction, physical activity, 
moderate  consumption of alcohol, and maintenance of healthy 
weight or weight loss for those with BMI in the overweight/

obese  categories. Such interventions, along with their ration-
ales, have been reviewed in depth elsewhere.3,86

Third, an innovative aspect of our approach is to use time-
limited work clearances for emergency responders with stage 
1 hypertension. This strategy is consistent with recent changes 
enacted regarding the medical examination of commercial 
truck drivers,87 another group whose basic health mainte-
nance is important for public safety. Recently, this scheme, 
along with company-sponsored health promotion and disease 
management, was shown to be successful in decreasing the 
prevalence of uncontrolled hypertension from 28 to 20% (P < 
0.01) among drivers.88

The major benefit of time-limited clearance is the assurance 
that hypertensive emergency responders receive appropri-
ate treatment and do not continue to work indefinitely with 
uncontrolled blood pressure. Thus, although stage 1 hyper-
tension would not lead to an immediate change in the emer-
gency responder’s duties, he/she would be presented with a 
strong incentive to achieve better blood pressure control over 
the following months. However, when stage 2 hypertension is 
present, the emergency responder should be restricted from 
strenuous duties until blood pressure control is significantly 
improved.

Prospective data are lacking to demonstrate the efficacy of 
our proposed workplace hypertension management plan, and 
future research should focus on determining the most effective 
workplace programs for blood pressure control. However, our 

table 6 | proposed blood pressure management scheme for emergency responders

Blood pressure Fitness determination Recommended intervention(s) Occupational follow-up

Normal Unrestricted duty •   Population-based wellness 
programs

•   12–24 months based on overall 
CVD risk factor profilea

Prehypertension Unrestricted duty •   Population-based wellness 
programs

•  Individual educationb

•   6–12 months based on overall CVD 
risk factor profilea

Stage 1 hypertension Time-limited clearance for duty •   Population-based wellness 
programs

•  Individual educationb

•   Hypertension treatment and 
evaluation

•   Time-limited clearance (6–12 
months) based on overall CVD risk 
factor profilea

•   Expect controlled blood pressure 
at follow-up

•   If blood pressure control improves, 
revert to annual follow-up

Stage 2 hypertension Restricted to modified duty 
(excluding physical exertion related 
duties) until blood pressure reaches 
stage 1 or lower

•   Population-based wellness 
programs

•  Individual educationb

•   Clinical management of 
Hypertension

•   Time-limited clearance after 
adequate blood pressure control

•  Follow steps for stage 1, as above

Assumes absence of comorbid conditions potentially affecting fitness for duty, prognosis, and treatment decisions.
CVD, cardiovascular disease.
aFull CVD risk factor assessment, including tobacco use, fasting lipid profile, blood glucose level, etc. be.g., DASH: Dietary Approaches to Stop Hypertension,3 and other nonpharmacologic 
measures.
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proposal represents a balanced approach based on voluminous 
scientific evidence. One should also recognize that workplace 
guidelines are always challenging to develop and even more 
complicated to implement in practice. Therefore, our proposal 
should be viewed as providing a broad framework that could 
be adapted and negotiated as locally appropriate to accom-
modate different administrative and labor management cir-
cumstances. The overarching goal of our proposal is to ensure 
continuous efforts to improve blood pressure and risk factor 
control among hypertensive emergency responders. In other 
words, it is crucial that hypertensive emergency respond-
ers with inadequate blood pressure control are not passively 
encouraged (as they are by the current guidelines) to believe 
that their blood pressure is “under control.”

Complementary considerations along with assessing car-
diovascular disease risk factors include appropriate investiga-
tions for target organ damage in emergency responders with 
stage 2 hypertension or long-standing stage 1 hypertension 
with undocumented control. For example, an echocardiogram 
should be considered in such cases to rule out left ventricular 
hypertrophy.

prEscriBing considErations
In general, the initial drug of choice for hypertension in emer-
gency responders should follow the recommendations of the 
seventh report of the Joint National Committee on Prevention, 
Detection, Evaluation, and Treatment of High Blood Pressure 
for individuals with or without compelling indications.3 
However, during emergency responses, these workers may be 
exposed to extreme temperatures and experience significant 
physical exertion. For example, experiments have demonstrated 
decreased stroke volume due to vasodilatation and/or large 
fluid losses by firefighters entering high-temperature environ-
ments wearing nonbreathable full personal protective equip-
ment.89 Thus, caution should be exercised when diuretics are 
prescribed for hypertension in these professions, and alternative 
choices should be considered.90,91 In addition, given the nature 
of occupational duties in first responders, clinicians should be 
especially attentive to potential adverse medication effects such 
as dizziness that might compromise the operation of vehicles or 
machinery or the performance of safety-sensitive tasks.

conclusions
Approximately three-quarters of emergency responders have 
elevated blood pressure (prehypertension or hypertension), 
and their prevalence of hypertension is expected to increase. 
Currently, elevated blood pressure is inadequately controlled 
among these professions and strongly linked to on-duty cardi-
ovascular disease morbidity and mortality. Private employers 
are increasingly recognizing the benefits of health promo-
tion on the well-being, health-care costs, and  productivity of 

diverse groups of workers.92 Given the important roles of 
emergency responders to our local communities and society 
at large, it is of paramount importance that the public and 
private authorities overseeing our public safety professionals, 
recognize the potential benefits of prevention and take specific 
actions to promote cardiovascular disease wellness programs. 
Efforts to maintain healthy weight and achieve blood pressure 
control should be emphasized as practical and high-yield start-
ing points.
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