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New York City alone has more than 50 000
yellow taxi drivers and a similar number of
livery drivers.1 A large majority, 94%, are
immigrants, mainly originating from India,
Bangladesh, Pakistan, Haiti, and West African
countries.1 Taxi drivers are often at greater
risk for cardiovascular disease (CVD) and
associated risk factors than the general popu-
lation.2,3 Studies looking exclusively at taxi
drivers have found a correlation between the
occupation and myocardial infarctions, multi-
vessel disease, obesity, insulin resistance, high
blood pressure, high triglycerides, and high
low-density lipoproteins.3 By nature of their
occupation, drivers have a sedentary life-
style.4,5 Sedentariness in the general popula-
tion has been linked to a higher CVD mortality
rate, secondary to coronary heart disease,
sudden heart failure, hypertension, and diabe-
tes.6---11 Environmental exposures are also to
blame for high CVD and lung cancer risk for
taxi drivers. Exposure to particulate matter,
which is often found at high levels in closed
vehicles, has been linked to lower heart rate
variability, a predictor of CVD, and to lung
cancer.12---14

Other factors, such as high stress, poor work-
ing conditions, long hours, unstable income,
unhealthy diet, significant concern about per-
sonal safety on the job, and institutional and
organizational barriers further contribute to
poorer health among taxi drivers.5,15---17 Several
reports and studies on the working and living
conditions of taxi drivers have been released
in California; Chicago, Illinois; and New York
City and described similar health profiles for
this population.5,15,16 In New York City, drivers
typically work 10- to 12-hour shifts 6 days a
week.4,16,18 Studies have also shown that a ma-
jor systems-level obstacle for taxi drivers is lack
of adequate health care; 60% of taxi drivers
were found to be uninsured in a Chicago
study19 and 52% in a New York City study.20

The occupation-related barriers to care expe-
rienced by this largely immigrant community
are further exacerbated by literacy and lan-
guage barriers, financial pressures, family obli-
gations, and cultural values.4,19,21 South Asian
taxi drivers, the largest group of yellow taxi
drivers in New York City, potentially face
a double burden for CVD because of both
the nature of their occupation and the in-
creased CVD risk associated with South Asian
ethnicity.22---27

Several studies have demonstrated the suc-
cessful use of occupation-based interventions
to effect lifestyle changes.17,28---31 A literature
review of dietary promotion programs in the
workplace demonstrated that, with industry
cooperation and use of a social---ecological
model of intervention, worksite interventions
can have gradual and favorable results.17 In
one social---ecological study, changes to work-
place cafeteria food service in conjunction with

behavioral interventions for workers resulted
in a significant increase in fruit and vegetable
consumption among participants.17 Support
from workplace management was crucial for
the success of this program.17 Although a pau-
city of data exist on interventions specifically
for US taxi drivers, a number of European
studies have had good results for exercise
and diet interventions for taxi and other
drivers.29---31 A British pilot study used a peer
video to encourage drivers to make healthy
lifestyle changes over a 1-year study period,
resulting in 73% of participating drivers re-
porting a significant lifestyle change, with
greater physical activity, positive diet changes,
and more time spent on family activities.29

Another British study used a peer education
model for CVD risk education. Peer “health
champions” disseminated information about
free screenings and medical referrals; more
than 66% of those who received medical
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appointments at screenings subsequently
attended them.30 In Sweden, a healthy eating
workplace intervention conducted at rest stops
resulted in improved nutritional balance in
meal choices among truck drivers.31The results
of these studies suggest that the workplace can
be an effective setting for taxi driver health
interventions in the United States.28

The Immigrant Health and Cancer Disparities
Service (IHCD) at Memorial Sloan-Kettering
Cancer Center designed and implemented
a taxi driver workplace health intervention,
Step On It!, in 2011 at the John F. Kennedy
(JFK) International Airport yellow cab holding
lot in New York City. The Step On It! in-
tervention incorporates specific components
addressing drivers’ barriers to care, including

1. health insurance enrollment education
and enrollment assistance to address lack
of health insurance;

2. referrals to low-cost or free health clinics
and hospitals to address financial barriers
to obtaining health insurance;

3. referrals to culturally and linguistically
appropriate care to address language and
cultural barriers;

4. events held during work hours, providing
a window of opportunity, and assistance
with finding clinics with flexible hours, to
address drivers’ long work hours; and

5. onsite health screening and counseling
with triage to urgent or regular follow-up
to address lack of knowledge related to
current health status and need for care.

After drivers were assessed for health care
access and utilization, medical history, and
CVD risk factors; screened for hypertension
and elevated random plasma glucose; and
measured for body mass index (BMI), Step
On It! used a health care access navigation and
case management intervention to link drivers
to health insurance enrollment and navigate
them into care when necessary. We describe
the impact of this intervention on the primary
outcome of interest, drivers’ engagement in
needed medical care.

METHODS

Step On It! was a health care access naviga-
tion and case management worksite initiative
that offered health assessments (health history

and health behaviors); screenings for blood
pressure, random plasma glucose, BMI (defined
as weight in kilograms divided by the square
of height in meters), and oral health; health
counseling on screening results; workshops
on exercise, nutrition, yoga, stress reduction,
and tobacco use cessation; and assistance
with scheduling appointments for free cancer
screenings and facilitated health insurance
enrollment and navigation into culturally and
linguistically appropriate care. Step On It!
grew from the groundwork established by
our community-based participatory research
program, the South Asian Health Initiative,
and its health fair model, which was developed
for the South Asian community in New York
City.32 It also included topics described as
priorities in a recent IHCD taxi driver focus
group study that we conducted: health care
access, nutrition education, stress relief, and
exercise promotion.4 Step On It! was held for
5 consecutive days from September 28 to
October 2, 2011, at JFK International Airport
in New York City. With the support and
permission of the Port Authority of New York
and New Jersey, IHCD conducted Step On
It! in an unused parking lot adjacent to the
airport’s yellow cab holding lot. Thousands
of yellow cab drivers wait in the holding lot
throughout any given day. Drivers spend an
average of 30 minutes, but anywhere from
10 minutes to more than 2 hours, in the
holding lot awaiting customers, and many go to
the holding lot multiple times within a given
work week. Step On It! was a unique inter-
vention that used a window of opportunity,
time spent waiting in the airport holding lot,
to recruit drivers who, given their long work
hours and poor health care access, might not
otherwise have sought care.4

Outreach staff administered an intake ques-
tionnaire to participants to collect data on
sociodemographics, employment, health care
access and use, medical history, tobacco use,
and physical activity.33 Height (using a mea-
suring tape affixed to a fence), weight (using
a 7009 Lithium Electronic Scale; Taylor
USA, Las Cruces, NM), blood pressure (using
a 9002 E-Sphyg 2 Digital LCD desk unit
sphygmomanometer), and random plasma
glucose (using a OneTouch Ultra Glucometer)
were measured. Each participant was given
his or her results and counseled by a medical

professional on making healthy lifestyle
changes; this process took approximately 10
to 20 minutes, depending on the individual’s
medical history and screening results. After
receiving health counseling, the taxi drivers
were invited to participate in free workshops
provided by our partner organizations on the
topics described earlier.

The Step On It! health care access navigation
and case management system included health
insurance providers at the event and provided
health insurance education and enrollment
assistance. Because of our multiday presence
at the airport, we were able to review the in-
surance enrollment process with the drivers
1 day and then complete the enrollment pro-
cess when the driver returned with his or her
documents on a subsequent day. Step On It!
staff met with drivers and reviewed reasons
for not seeking care and barriers to obtaining
care and then assisted them in finding clinics
that were well matched to their needs, includ-
ing clinics with weekend and evening office
hours. Referral information was provided, and
appointments were made on the spot. We were
able to follow up with drivers at the airport
over the course of the initiative to reinforce
lifestyle change recommendations and repeat
screenings as needed. After the Step On It!
initiative, case management staff called patients
for follow-up according to a structured pro-
tocol. Drivers who did not participate in any of
the available health screenings were still pro-
vided with insurance education and enrollment
assistance and referrals to low-cost or free
health clinics and hospitals and were free to
participate in the workshops provided by our
partner organizations.

During Step On It!, if a participant had a
blood pressure value higher than 180 milli-
meters of mercury systolic or 110 millimeters
of mercury diastolic or a random plasma glu-
cose value higher than 300 milligrams per
deciliter, that participant was advised to go to
a local emergency room immediately and was
assigned to urgent follow-up. If any participant
had a blood pressure reading between 150
and 180 millimeters of mercury systolic or
between 95 and 110 millimeters of mercury
diastolic or a random plasma glucose value
of 150 to 200 milligrams per deciliter with
no previous diagnosis of diabetes or of 200 to
300 milligrams per deciliter with a previous
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diagnosis of diabetes, that participant was
advised to see a primary care provider (PCP)
within 2 weeks. Participants without a PCP
were referred to low-cost or free health clinics
and hospitals. Participants in this category were
also assigned to urgent follow-up. Participants
who had blood pressure and random blood
glucose values below the preceding ranges
but still above normal values (normal blood
pressure < 120/80 mmHg34; normal random
glucose < 200 mg/dL35) were advised to fol-
low up with a PCP within 3 months and were
assigned to regular follow-up. Any participant
who needed assistance with enrolling in in-
surance, finding a PCP, or scheduling an ap-
pointment or with any of the other available
services (colonoscopy screening, etc.) was also
assigned to regular follow-up. If a participant
had normal-range values for blood pressure
and random glucose, had a PCP, had health
insurance, and did not want additional assis-
tance, no follow-up was planned (Figure 1).

After the JFK event, drivers were contacted
by telephone by IHCD staff to follow up on
the outcome of the recommendations and the
assistance with insurance enrollment and PCP
appointments provided at Step On It! IHCD
staff attempted to contact drivers assigned to
urgent follow-up within 24 hours of the health
screening; drivers assigned to regular follow-up
were contacted within a month. Several addi-
tional phone calls were made to drivers by staff
over the 6 months after the health screening
to encourage them to enroll in insurance plans
when eligible, to assist with referrals and
appointment-making, and to encourage them
to attend recommended and scheduled medi-
cal appointments. Referrals and appointments
were made at affordable and convenient hos-
pitals and clinics. Participants were called
from at least 6 times to as many as 20 times
over a period of 6 months, depending on the
seriousness of their cases, number of unsuc-
cessful attempts, and level of responsiveness.

For participants not reached, a minimum of
6 attempts were made, and voice messages
were left when possible (study staff had ob-
tained participants’ permission to leave mes-
sages), all at various times (including after office
hours) on both weekdays and weekends, be-
fore discontinuation of follow-up. Drivers were
reminded of appointments 1 to 2 days in ad-
vance and were contacted after scheduled
appointments to ascertain their attendance,
document any new diagnoses or new medica-
tions prescribed, and assess self-reported ad-
herence to prescribed medications.

We described participating drivers’ insur-
ance status and whether they had a PCP,
their health histories, and results of the health
assessment. Percentages of participants who
followed up with a provider were summarized.
We compared pre- and postintervention
percentages of participants who had diagnoses
of hypertension and diabetes, who had in-
surance, and who had recently visited a PCP.
We also compared percentages of participants
who sought medical care by demographic,
health care access, and health history vari-
ables. We performed comparisons between
percentages using the Fisher exact test be-
cause exact tests are generally more robust
against sparse cell counts in contingency
tables.

RESULTS

We approached approximately 200 drivers
a day, 1000 in total, for participation. Of these,
466 participated in the 5-day Step On It! event.
The majority of participating taxi drivers at
the onset of Step On It! were uninsured (55%),
and 49% did not have a PCP. We measured
blood pressure for 368 drivers and blood
glucose levels for 329. BMI was calculated for
332 drivers. Fewer than half of drivers (48%)
had blood pressure values less than 140/90
millimeters of mercury, only 23% had a BMI
less than 25, and 9% had abnormal random
glucose values (‡ 200 mg/dL). Twenty-eight
percent reported having a history of hyper-
tension, among whom 64% reported taking
blood pressure medication. Fourteen percent
of taxi drivers had been previously diagnosed
with diabetes, 77% of whom reported taking
diabetes medication. Of the respondents,
28% reported they had a previous history of

No Yes

Yes No 

Review health screening values 
and complete health consult form

Does participant have abnormal 
screening values? 

Does participant have a 
primary care provider and/or 

health insurance?  

Advise participant about 
diet/exercise modification; 
schedule appointment with 

doctor; escort to ER if 
necessary  

Refer participant to 
affordable health 
clinic and health 

insurance options  

Offer additional screening and 
support services if needed; 

provide any resources/written 
materials available  

Make sure health counseling form has 
been accurately completed

End of consult   

Note. ER = emergency room.

FIGURE 1—Decision tree for health counseling: Step On It!, New York City, late September–

early October 2011.

RESEARCH AND PRACTICE

788 | Research and Practice | Peer Reviewed | Gany et al. American Journal of Public Health | April 2015, Vol 105, No. 4



cholesterol problems, 52% of whom reported
taking cholesterol medication.

The Step On It! follow-up program aimed
to link drivers without insurance or a PCP
and those with abnormal screening results
with culturally and linguistically appropriate
primary care services. Of the 384 drivers who
had blood pressure or glucose measured, 63%
(n = 242) required either urgent or regular
follow-up.

Urgent Follow-Up

Of the 384 drivers who required follow-up,
77 (32%) required urgent follow-up. Of these,
16 (21%) were unable to be reached after
the event. Fifty (65%) sought medical care at
least once, visiting a PCP (96%), a specialist
(2%), or the emergency department (2%). An
additional 7 (9%) did not seek care by the
end of the follow-up period but still had plans

to do so in the near future, and 4 (5%) refused
to seek any medical care. Of those who sought
care, 13 (26%) had a new diagnosis after
their medical visit. Ten were diagnosed with
hypertension (20%), and 3 with diabetes (6%);
1 had a second diagnosis of hyperlipidemia. All
newly diagnosed drivers reported adhering to
prescribed medication. Of those participants
with a previously diagnosed condition, 6 (17%)
reported being prescribed a higher medication
dosage after the medical visit (Figure 2).

Regular Follow-Up

Of the 282 drivers who required follow-up,
165 (68%) participants required regular
follow-up. We were unable to reach 16 (10%),
and an additional 20 (12%) had follow-up
for nonmedical reasons (e.g., insurance or
social service referrals). Sixty-eight (41%)
sought medical care at least once, visiting a PCP

(97%) or a specialist (3%). An additional 42
(25%) planned to seek care in the near future,
and 19 (12%) refused to seek any medical care.
Of those who sought care, 5 (7%) had a new
diagnosis after their medical visit. Two were
diagnosed with hypertension (3%), 2 with
diabetes (3%), and 1 with kidney stones. All
participants newly diagnosed with hyperten-
sion or diabetes reported adhering to pre-
scribed medication. Of 38 participants who
were initially screened eligible for insurance,
provided with application referrals during the
event, and then successfully contacted for
follow-up, 12 (32%) reported filing an appli-
cation for health insurance (Figure 2).

Drivers who initially reported having a
PCP or recently visiting a PCP were more likely
to seek medical care during the 6-month
follow-up period (odds ratio [OR] = 3.52;
95% confidence interval [CI] = 1.96,

384 taxi drivers received a free health screening (blood pressure and/

or glucose) and health counseling from a physician at Step On It!

242 (63%) required postscreening follow-up
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care
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plan to seek
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medical visit
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further medical
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55 (81%) in good
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conditions

2 (3%)
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2 (3%) dx

diabetes

1(1%) dx
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Note. dx = diagnosed; ER = emergency room; f/up = follow-up; HBP = high blood pressure; PCP = primary care provider; tx = treatment.
aTotal diagnoses are greater than the number of participants because some participants had more than 1 diagnosis.

FIGURE 2—Outcomes flowchart for taxi drivers who participated in Step On It!: New York City, late September–early October 2011.
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6.42; OR= 3.45; 95% CI = 1.86, 6.49, re-
spectively). Participants with existing health in-
surance coverage were more likely to seek

medical care (OR = 2.29; 95% CI = 1.25, 4.22),
as were those with a prior diagnosis of diabetes
(OR= 3.22; 95% CI = 1.41, 7.92; Table 1).

DISCUSSION

Drivers face tremendous barriers to optimal
health because of long work hours, a sedentary
lifestyle, stress, and lack of adequate health
care access. The taxi driver lifestyle contributes
to increased risk of CVD and other comorbid-
ities, including hypertension and diabetes,
which often go unaddressed.9 The CVD risk
factor assessment conducted in Step On It!
corroborated this.20 This study provides en-
couraging results about the potential impact
of an easy-to-deliver, easily scalable workplace
intervention to address CVD risk in a large,
vulnerable population. Step On It! provided
linkages between drivers with CVD risk factors
and affordable health care. Within a 6-month
period, project staff reached close to 80% of
drivers with a documented need for follow-up.
Among the drivers reached for follow-up,
those who needed urgent follow-up were more
likely to seek care than those assigned to
regular follow-up (65% vs 41%).

Increasing access to primary care services
improves health status, particularly in minority
populations living in poverty,36,37 and use of
such services helps prevent illness and death.38,39

Individuals with a usual source of care—a
provider from whom or facility at which they
regularly receive care—experience reduced
health disparities and improved health out-
comes.36 Those with a usual PCP, as defined by
the Medical Expenditure Panel Survey, receive
a higher quality of care than those without
a PCP.40,41Of people in the United States, 86%
had a usual source of ongoing care in 2009,
and 76% had a usual PCP.42,43 Healthy People
2020 aims for a 10% increase in both num-
bers.44,45 Among New York City taxi drivers,
only 45% have health insurance, and 49% do
not have a usual PCP.20 Adults with health
insurance and access to health care are more
likely to receive preventive care and less likely
to experience disparities in care.42,46,47 Lack
of health insurance among taxi drivers is a sig-
nificant systems-level barrier.19,20 The status
of New York City drivers as independent
contractors has been an obstacle to gaining
health insurance.1 The advent of the Patient
Protection and Affordable Care Act provides
a unique opportunity to improve coordinated,
integrated health care for taxi drivers.48,49

However, their Affordable Care Act uptake

TABLE 1—Medical Follow-Up Among Step On It! Participants (n = 242): New York City,

Late September–Early October 2011

Variables No.a
Medical Follow-Up Status,

Sought Care,b No. (%) OR (95% CI) Pc

Age, y

£ 40 51 20 (17) 0.51 (0.26, 0.98) . . .

> 40 143 80 (56) 1.00 (Ref)

Residing in the United States, y

£ 15 76 29 (38) 0.50 (0.29, 0.89) . . .

> 15 147 81 (55) 1.00 (Ref)

Driving taxi in the United States, y

£ 15 146 65 (45) 0.61 (0.35, 1.06) . . .

> 15 81 46 (57) 1.00 (Ref)

Marital status

Married or partnered 172 85 (49) 0.98 (0.53, 1.80) . . .

Single, widowed, or divorced 54 27 (50) 1.00 (Ref)

Education level

£ high school graduate 101 53 (52) 1.25 (0.74, 2.12) . . .

‡ some college 126 59 (47) 1.00 (Ref)

Monthly income, $

< 1355 69 38 (55) 1.29 (0.71, 2.34) . . .

‡ 1355 119 58 (49) 1.00 (Ref)

English proficiency

Very well 102 44 (43) 0.64 (0.38, 1.08) . . .

Limited 127 69 (54) 1.00 (Ref)

PCP status

Has a PCP 107 70 (65) 3.52 (1.96, 6.42) < .001

Does not have a PCP 112 39 (35) 1.00 (Ref)

Last PCP visit

£ 6 mo 91 61 (67) 3.45 (1.86, 6.49) < .001

> 6 mo 113 43 (38) 1.00 (Ref)

Insurance status

Has insurance 89 54 (61) 2.29 (1.25, 4.22) .005

Does not have insurance 112 45 (40) 1.00 (Ref)

Preintervention hypertension

Has a prior diagnosis 74 44 (59) 1.65 (0.88, 3.10) . . .

No prior diagnosis 119 56 (47) 1.00 (Ref)

Preintervention diabetes

Has a prior diagnosis 38 28 (74) 3.22 (1.41, 7.92) .004

No prior diagnosis 166 77 (46) 1.00 (Ref)

Preintervention hyperlipidemia

Has a prior diagnosis 61 41 (67) 2.37 (1.25, 4.51) .008

No prior diagnosis 123 57 (46) 1.00 (Ref)

Note. CI = confidence interval; OR = odds ratio; PCP = primary care provider.
aAll Ns are based on available cases.
bData reported are over all available data.
cP values of the odds ratios were calculated using the Fisher exact test and only reported if the confidence intervals excluded
the equal odds of 1.
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has been low, paralleling their low uptake of
primary care (F. Gany et al., unpublished data,
2014). Ensuring uptake of health care in the
taxi driver population requires a tailored ap-
proach. Lessons from men’s health initiatives,
such as the Men’s Health Clinic in Baltimore,
Maryland, and the Denver Men’s Health Ini-
tiative in Denver, Colorado, have emphasized
the importance of a community-specific ap-
proach to both initial access to and continued
use of health resources.49,50 Language, cul-
tural, and workplace barriers faced by drivers
make this essential. More than half of the taxi
drivers in Step On It! reported limited English
proficiency.20

This study has limitations. The sample of
drivers was biased. Those who attended the
event may have been more vulnerable and
thus sought the assistance the event provided.
Moreover, staff were unable to reach all par-
ticipants in need of follow-up, which may have
affected the outcomes. Drivers who were able
to be reached may have had more time or
resources and therefore also have been more
likely to succeed at making and attending
medical appointments. Those who were more
likely to stay in touch with study staff may
have been the ones who were more likely to
follow up with care. The study was not long
enough to ascertain whether the improved
health access, and drivers’ attention to their
health and reported adherence to prescribed
medications, were sustained or whether they
extinguished with the conclusion of the follow-
up program. We also relied on drivers’ self-
report; we did not have access to their medical
charts. Despite this, the fact that all newly
diagnosed drivers reported adherence to pre-
scribed medications suggests that these types
of interventions may be particularly useful
for new, previously unidentified problems.
Future studies should further explore the
long-term impact of tailored interventions and
use medical records to document outcomes.
Moreover, this was not a controlled study; hence,
our results are preliminary but nonetheless
promising.

Addressing barriers to health care on a pol-
icy and institutional level, while simultaneously
addressing community needs with direct in-
terventions and services, is crucial for a more
integrated, multilevel approach to mitigating
CVD risk in this underserved occupational

group. Our work implementing Step On It! and
its follow-up program demonstrates the feasi-
bility, acceptability, and preliminary effective-
ness of deploying a workplace intervention in
partnership with institutional authorities (in
this case, the Port Authority of New York and
New Jersey) to assess and address CVD risk and
poor health care access among a vulnerable,
hard-to-reach population. Long-term programs
with institutional acceptance and buy-in, built
on the Step On It! model, may be both an
efficacious and a cost-effective way to improve
CVD risk and health outcomes in the taxi driver
community. IHCD is currently working to
implement long-term programs at JFK Interna-
tional Airport as well as at other airports in
New York City and across the country. Cost-
effectiveness estimates will be an important
component of these programs. Furthermore,
future cohort studies should also be under-
taken to investigate specific health outcomes,
that is, the impact of workplace interventions
on reducing CVD events such as myocardial
infarctions and stroke. j
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