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OBJECTIVE

To determine the effect of fitness on the association between BMI and mortality
among patients with diabetes.

RESEARCH DESIGN AND METHODS

We identified 8,528 patients with diabetes (self-report, medication use, or
electronic medical record diagnosis) from the Henry Ford Exercise Testing Project
(FIT Project). Patients with a BMI <18.5 kg/m2 or cancer were excluded. Fitness was
measuredas theMETsachievedduringaphysician-referred treadmill stress test and
categorized as low (<6), moderate (6–9.9), or high (‡10). Adjusted hazard ratios for
mortalitywere calculatedusing standardBMI (kilogramspermeter squared) cutoffs
of normal (18.5–24.9), overweight (25–29.9), and obese (‡30). Adjusted splines
centered at 22.5 kg/m2 were used to examine BMI as a continuous variable.

RESULTS

Patients had a mean age of 586 11 years (49% women) with 1,319 deaths over a
mean follow-up of 10.0 6 4.1 years. Overall, obese patients had a 30% lower
mortality hazard (P < 0.001) compared with normal-weight patients. In adjusted
splinemodeling, higher BMI as a continuous variablewas predominantly associated
with a lower mortality risk in the lowest fitness group and among patients with
moderate fitness and BMI ‡30 kg/m2. Compared with the lowest fitness group,
patients with higher fitness had an ∼50% (6–9.9 METs) and 70% (‡10 METs) lower
mortality hazard regardless of BMI (P < 0.001).

CONCLUSIONS

Among patients with diabetes, the obesity paradox was less pronounced for
patientswith the highest fitness level, and these patients also had the lowest risk of
mortality.

There is conflicting evidence on whether BMI is associated with adverse cardiovas-
cular outcomes and mortality in patients with diabetes. A number of studies have
demonstrated a lower mortality risk among individuals with diabetes who are
overweight or obese compared with normal-weight individuals, a finding that has
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been termed the “obesity paradox” (1,2).
Conversely, other studies among individ-
uals with diabetes have not demonstrated
a lowermortality riskorhavedemonstrated
a higher risk of mortality for overweight or
obese individuals (3,4).
Understanding whether the obesity

paradox exists among patients with type
2 diabetes is of particular importance,
because a higher BMI is one of the
strongest risk factors for the develop-
ment of type 2 diabetes, which is in-
dependently associated with an higher
risk for cardiovascular disease (CVD)
and all-cause mortality (5–7). Overweight
or obese individuals with a high fitness
level have been termed “fat but fit,” and
it has been suggested that individuals
with a higher BMI who aremetabolically
healthy may partly account for the ob-
served obesity paradox (8,9). While there
is significant heterogeneity in CVD risk for
patients with diabetes, they are often
consideredas aCVDriskequivalentgroup,
and diabetes is one of the four groups
identified by the 2018 American Heart
Association/American College of Cardiol-
ogyCholesterolGuidelinestobenefit from
statin therapy (10,11). However, fitness
modifies the relationship between BMI
and mortality among patients with CVD,
and we therefore hypothesized that 1)
among individuals with diabetes, those
with a higher fitness level would not
haveaparadoxical relationshipbetween
BMI and mortality; and 2) individuals
with a higher fitness level would have a
lower risk of mortality regardless of BMI
category (12,13). Accordingly, we inves-
tigated the association between obesity
and mortality among individuals with
diabetes in the Henry Ford Exercise Test-
ing Project (FIT Project) and whether
fitness modified this relationship.

RESEARCH DESIGN AND METHODS

This analysis includes 8,528 individuals
with diabetes from the Henry Ford Ex-
ercise Testing Project (FIT Project) who
performedaclinically indicated,physician-
referred Bruce protocol exercise tread-
mill stress test between1991and2009at
the Henry Ford Health System medical
centers inmetropolitanDetroit,MI, ashas
previously been described in detail else-
where (14). Patientswere at least18years
old andhad a diagnosis of diabetes, which
was defined by patient self-report, use
of a blood glucose–lowering medication,

or based on electronic medical record
(EMR) diagnosis. We required that an
EMR diagnosis of diabetes or any other
medical condition (e.g., hypertension or
hyperlipidemia) be coded on at least
three separate encounters in the EMR in
order to be included as a diagnosis in our
database. Among patients diagnosed
withdiabetes, 85%hadanHbA1c$6.5%
and/or were taking a glucose-lowering
medication, 11% had an HbA1c $5.7–
6.4% (39–46mmol/mol), and 4%had an
HbA1c ,5.7% (39 mmol/mol). We ex-
cludedpersonswith aBMI,18.5 kg/m2

(n 5 252) and those with prevalent
cancer (n 5 604).

Total mortality was the primary out-
come and was ascertained through a
search of the Social Security Death Index
with follow-up through the year 2013. A
previously described algorithm using a
combination of first name, last name,
dateof birth, andSocial Security number
was used to perform matching (14).
Follow-up was calculated from date of
the exercise test to the date of death
or through April 2013.

Bruce protocol treadmill stress testing
was performed using standard method-
ology, and the test was stopped if the
patient experienced chest pain, dyspnea,
or other exercise-limiting symptoms (e.g.,
chest pain, dyspnea, or dizziness) as de-
termined by the supervising clinician or if
the patient requested that the test be
stopped. The test could also have been
stopped if the patient had an abnormal
blood pressure response, significant ST
segment changes, or a clinically significant
arrhythmia as defined by the American
Heart Association/American College of
Cardiology guidelines (15,16). Each pa-
tient’s maximal exercise capacity (e.g.,
fitness)was estimated by calculating their
METs, whichwere calculated by theQuin-
ton treadmill controller (Q-Stress; Quin-
ton Instrument Company, Bothell, WA)
using their peak exerciseworkload (tread-
mill speed and grade) achieved during
the stress test based on equations pub-
lished by the American College of Sports
Medicine (17). We categorized fitness as
low (,6 METs), moderate (6–9.9 METs),
and high ($10 METs), as consistent with
our prior work (18). The stress test in-
dication was categorized into common
indicationsbasedonthephysician referral
information, which primarily included
chest pain, dyspnea, and preoperative
evaluation.

A trainednurse and/or clinical exercise
physiologist recorded the patients’ de-
mographics and CVD risk factors along
with current medication use and past
medical history immediately preceding
the treadmill stress test. Patients re-
ported their race, height, and current
smoking status. Weight was measured
at the time of the treadmill stress test,
and the EMR recorded weight was used
for any missing values. BMI was cate-
gorized as normal (18.5–24.9 kg/m2),
overweight (25–29.9 kg/m2), or obese
($30 kg/m2). A diagnosis of hyperten-
sion and hyperlipidemia was based on
patient self-report, the use of a disease-
specific medication, or a database-verified
diagnosis. Patients were classified as
having a family history of coronary artery
disease if they reported a first-degree
relative with a history of a clinical cor-
onary artery disease event. Labora-
tory values for tests performed within
90 days of the stress test were obtained
through a retrospective search of the
EMR and associated laboratory data-
bases. Hemoglobin A1c values were only
available for 5,786 individuals (68%),
and fasting glucose values were not
available. For patients who participated
in the Henry Ford Health System in-
tegrated health plan, a retrospective
search of the EMR, administrative da-
tabases, and/or pharmacy claims files
was performed to obtain additional data
on medication use and past medical
history.

We calculated age-adjusted mortality
rates per 1,000 person-years’ follow-up
stratified by BMI and fitness group. We
also performed progressively adjusted
Cox proportional hazards modeling to
examine the association of BMI and total
mortality within each fitness group. Us-
ing Cox proportional hazards modeling,
we also examined the association of fit-
ness and total mortality within each BMI
group. Model 1 included age, sex, and
ethnicity. Model 2 additionally adjusted
for hypertension, current smoking, hyper-
tension medication use, lipid-lowering
medication use, oral glucose-lowering
medication use, and a history of CVD.
Model 3additionally included insulinuse.
We also used Cox proportional hazards
modeling within each fitness group to
examinewhether there were differences
in the relationship between BMI and
mortality for prespecified subgroups of
interest.
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We performed adjusted cubic spline
modeling with BMI as a continuous vari-
able and a reference value of BMI of
22.5 kg/m2 (consistent with prior pub-
lications) within each fitness group in
order to examine the continuous asso-
ciation of BMI with total mortality (19).
We also calculated an adjusted cubic
spline figure that displays the relative
association for each fitness group using a
reference value of BMI of 22.5 kg/m2 for
the lowest fitness group.
We performed multivariable-adjusted

logistic regression modeling (model 3) to
evaluate the association between 1) per
1 kg/m2 increase in BMI and 2) 1 MET
increase in fitness. In addition, we per-
formed interaction testing using BMI and
fitness as continuous variables. Statistical
analyses were conducted using Stata/SE
version 15.1 (Stata Corporation, College
Station, TX).

RESULTS

Overall, themean age was 57.9 years (SD
11.3), 49% of individuals were women,
40% were African American, and there
were1,319deaths over amean follow-up
of10.0years (SD4.1) (Table1). Ingeneral,
individuals who were obese were less

likely to exercise to$10 METs or have a
diagnosis of coronary artery disease, but
they were more likely to have traditional
CVD risk factors, be prescribed a glucose-
lowering medication, and have a higher
hemoglobin A1c. Patients in the highest
fitness group were younger, were less
likely to be a woman, and had a lower
prevalence of traditional CVD risk factors
(Supplementary Table 1). Patients in the
highest fitness group had the lowest
age-adjusted mortality rate, and there
was little absolute difference in the
mortality rate between normal-weight
(8/1,000 person-years) and obese patients
(5/1,000 person-years) who achieved$10
METs (Fig. 1). The age-adjusted mortality
rate for patients who achieved ,6 METs
was more than double that of patients
who achieved six to nineMETs regardless
of BMI. Within each categorical fitness
group, there was an;30% lower risk for
total mortality for patients who were
obese compared with normal weight,
except for patients in the highest fitness
group in whom the association was direc-
tionally similar, but not significant (hazard
ratio 0.72 [95% CI 0.49–1.10]) (Table 2).
Forexample,within the leastfit group(,6
METs), the hazard for total mortality was

0.74 (95% CI 0.60–0.93) forobese compared
with normal-weight patients.

Within each BMI group, there was an
;70% lower risk for total mortality for
patients in the highest fitness group
($10 METs) compared with the least fit
patients (,6 METs), which was consis-
tent even after adjusting for traditional
CVD covariables (Supplementary Table
2). For example, among obese patients,
the hazard for total mortality was 0.26
(95% CI 0.20–0.35) for the most fit com-
pared with least fit group.

In adjusted cubic spline modeling, we
foundaconsistent and significantly lower
risk for all-cause mortality with higher
BMI for patients in the lowest fitness
group (Fig. 2). Among patients in the
moderate fitness group, the association
between BMI and mortality was signif-
icant only above a BMI of ;30 kg/m2.
Among patients in the highest fitness
group, the association between BMI and
all-causemortalitywas loweronly among
patients with a BMI of ;33–43 kg/m2.
We performed additional cubic spline
modeling using the lowest fitness group
and a BMI of 22.5 kg/m2 as the reference
point, which showed a uniformly lower
hazard for all-cause mortality among

Table 1—Baseline population characteristics overall and by BMI (kg/m2)

Overall (n 5 8,528) BMI 18.5–24.9 (n5 1,171) BMI 25.0–29.9 (n5 2,735) BMI $30.0 (n 5 4,622) P for trend

Age, years 57.9 6 11.3 59.9 6 13.0 60.3 6 11.1 56.0 6 10.5 ,0.001

Women 49.0 53.5 40.8 52.8 ,0.001

Ethnicity
Caucasian 53.1 56.3 55.4 51 ,0.001
African American 39.7 30.0 36.1 44.2 ,0.001

BMI, kg/m2 31.5 6 6.3 23.0 6 1.6 27.6 6 1.4 35.9 6 5.0 ,0.001

Exercise capacity,$10 METs 38.7 49.7 46.2 31.5 ,0.001

Current smoker 39.1 37.4 40.9 38.4 0.73

Hypertension 86.2 80.1 84.2 88.8 ,0.001

Dyslipidemia 60.1 55.1 61.7 60.4 0.02

Coronary heart disease 18.2 21.6 20.4 16.1 ,0.001

Heart failure 2.9 3.4 2.6 3.0 0.83

Hemoglobin A1c, %* 7.2 (6.4–8.4) 7.0 (6.2–8.0) 7.2 (6.4–8.3) 7.3 (6.4–8.6) ,0.001

Hemoglobin A1c, mmol/mol* 55 (46–68) 53 (44–64) 55 (46–67) 56 (46–70) ,0.001

Medication use
Oral glucose-lowering 45.4 33.0 41.5 50.8 ,0.001
Insulin 18.5 17.4 18.9 18.6 0.55
Antihypertensive 69.1 60.5 65.8 74.5 ,0.001
Statin 39.5 33.2 41.7 39.8 0.007

Indication for stress test (%)
Chest pain 42.5 42.9 43.0 42.1 0.5
Shortness of breath 9.4 6.9 8.9 10.3 ,0.001
Rule out ischemia 11.8 10.4 11.7 12.3 0.09
Other 36.3 39.8 36.5 35.4 0.01

Data are mean 6 SD or percentage unless otherwise indicated. *Values are median (interquartile range).
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patients with higher fitness levels, and
that slope flattened with higher fitness
(Supplementary Fig. 1). In addition, the
association between BMI and a lower
mortality risk flattened with higher fit-
ness. We observed a similar relationship
between BMI and mortality for each
subgroup across the fitness categories,
supporting the consistency of our overall
findings (Supplementary Fig. 2).
Multivariable logistic regression mod-

eling showed that for every 1 kg/m2

increase in BMI, therewas a 0.96 (95%CI
0.95–0.97; Z score 26.94) lower odds of
mortality,while for every1MET increase in
fitness, therewasa0.76 (95%CI0.73–0.78;

Z score217.95) lower odds of mortality.
Interaction testing using continuous
values for BMI and fitness demon-
strated a P value of 0.02.

CONCLUSIONS

Our results demonstrate that in the over-
all cohort, there was an inverse relation-
ship between BMI and total mortality for
patients with diabetes. However, when
we examined this relationship by fitness
level, therelationshipwasonlyconsistently
significant among patients in the lowest
fitness group. We also found that within
eachBMIcategory,therewasasignificantly
lower mortality risk with a higher fitness

level. Therefore, while we observed a con-
sistently significant lower risk for total
mortalitywithhigher BMI amongpatients
who completed ,6 METs, a higher
fitness levelwasassociatedwithan even
lower relative risk for total mortality
regardless of BMI.

There are a number of reasons that
may explain why an inconsistent obser-
vation of the obesity paradox has been
reported across different studies. For
instance, in a study of.3 million people
who were linked to the U.K. national
mortality database, Bhaskaran et al. (20)
demonstrated a higher mortality risk
with higher BMI using a reference BMI of
25 kg/m2. However, the median age of
individuals in this study was 37 years old,
and individuals who were overweight or
obesehadamedianage thatwas10years
older than normal-weight individuals. In
another study that pooled data from
10 prospective U.S. cohorts, Khan et al.
(21) found that obese individuals had a
higher risk of CVD morbidity and mor-
tality. However, for men, the cumulative
incidence of non-CVD death was slightly
lower forobese (20.1) andmorbidlyobese
men (19.1) compared with men with a
normal BMI (22.2), and in the overall
pooled cohort, overweight individuals
had a similar risk of mortality compared
with normal-weight individuals.

Our overall results demonstrating an
obesity paradox among patients with
diabetes are consistent with other co-
hortsof patientswithdiabetes.However,
these cohorts demonstrated significant
interactions that we did not observe in
the FIT Project cohort. In a study of
23,842 individuals with type 2 diabetes
from the U.K. Biobank cohort, Jenkins
et al. (19) demonstrated an obesity
paradox. However, they found a signif-
icant smoking interaction that nullified
the obesity paradox among never smok-
ers, which they attributed to reverse
causality and confounding. In our sub-
group analysis,wedemonstrate that our
results are similar for current smokers
and nonsmokers. Potential reasons for
these different findings include that
Jenkins et al. (19) did not exclude indi-
viduals with a BMI ,18.5 kg/m2, among
whom there was the highest percentage
of current smokers and patients with a
baselinediagnosis of cancer. In an analysis
of a Swedishnational cohort that included
;90% of all patients with diabetes, Edqvist
et al. (22) demonstrated that the short-term

Figure 1—Age-adjusted mortality rate stratified by BMI and fitness.

Table 2—All-cause mortality hazard ratios (95% CIs) by BMI category (kg/m2)

n BMI 18.5–24.9 BMI 25.0–29.9 BMI $30.0 P for trend

Entire cohort 8,528
Model 1 Reference 0.79 (0.68–0.93) 0.68 (0.59–0.80) ,0.001
Model 2a Reference 0.80 (0.69–0.94) 0.71 (0.61–0.83) ,0.001
Model 3a Reference 0.78 (0.66–0.91) 0.70 (0.59–0.81) ,0.001

,6 METs 2,077
Model 1 Reference 0.77 (0.61–0.97) 0.72 (0.57–0.89) 0.01
Model 2 Reference 0.76 (0.61–0.96) 0.74 (0.60–0.93) 0.03
Model 3 Reference 0.73 (0.58–0.92) 0.71 (0.57–0.89) 0.01

6–9.9 METs 3,147
Model 1 Reference 0.81 (0.61–1.1) 0.61 (0.46–0.81) ,0.001
Model 2 Reference 0.83 (0.62–1.1) 0.64 (0.48–0.86) 0.001
Model 3 Reference 0.81 (0.61–1.1) 0.63 (0.47–0.84) 0.001

$10 METs 3,304
Model 1 Reference 0.78 (0.55–1.1) 0.70 (0.48–1.03) 0.08
Model 2 Reference 0.74 (0.51–1.1) 0.67 (0.45–0.98) 0.06
Model 3 Reference 0.76 (0.53–1.1) 0.72 (0.49–1.10) 0.13

Model 1: Adjusted for age, sex, and ethnicity; model 2: model 1 adjustments plus hypertension, current
smoking, hypertension medication use, lipid-lowering medication use, oral glucose-lowering medication
use, and CVD; and model 3: model 2 adjustments plus insulin use. aAlso adjusted for exercise capacity.
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(,5 year) mortality risk was lower for
obesepatientswithaBMIof30–35kg/m2,
while long-term follow-up ($5 years)
showedahighermortality riskwithhigher
BMI. We did not observe a difference in

the relationship between BMI and mor-
tality for older versus younger individuals
with diabetes, which may be attributable
to the Swedish cohort only including
patients with new-onset diabetes, among

whom themean duration of diabeteswas
1.5 years and the mean age of onset was
58 years.

However, our results are consistent
with previous data examining the impact
of fitness on the obesity paradox among
patients in the FIT Project cohort. For
example, in an analysis of patients with
heart failure by McAuley et al. (13), our
group demonstrated a lower mortality
risk with higher BMI among individuals
whoachieved,4METsduring a treadmill
stress test, but not among those with a
higher fitness level. In a separate analysis
of individuals from the FIT Project with-
out CVD or diabetes, we also demon-
strated that obese individuals had a
lowermortality rate comparedwith non-
obese individuals only among the lower
fitness group (23).

One limitation of this study is that we
do not have information on each indi-
vidual’s maximal lifetime BMI or change
in BMI, which some have proposed may
in part explain the obesity paradox (24).
We also do not have information on
duration of diabetes, and we have only
incomplete information or glucose con-
trol, although the median hemoglobin
A1c was only 0.3% greater for obese
versus normal-weight individuals. Obese
patients referred for treadmill stress
testing are likely to be healthier com-
pared with obese patients deemed un-
suitable for treadmill stress testing,
which may have resulted in a higher
mortality risk. While we adjusted for age
in our Cox proportional hazards models,
patients with a BMI$30 kg/m2 were;4
years younger than patients with a BMI
between 18.5 and 25 kg/m2, although
this age difference is less than observed
in other studies (20).We also do not have
measurements of regional adiposity,
such as waist-to-hip ratio or imaging-
based anthropometry. While BMI does
not incorporate measures of fat dis-
tribution such as central adiposity, it is
the most commonly used measure of
obesity/adiposity in clinical practice,
closely aligns with DEXA measurement
of adiposity, and is an excellent pre-
dictor of excess adiposity, especially
when BMI $30 kg/m2 (25,26). In ad-
dition, we do not have information on
the percentage of patients with type 1
and type 2 diabetes. However, only
21.9% of patients included in this study
reported using insulin, and among U.S.
adults with diabetes, the prevalence of

Figure 2—Hazard of all-cause mortality with increasing BMI, stratified by fitness.
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type 1 diabetes is 5.8% (27). Finally,
the observational design of this study
cannot determine a cause-and-effect
relationship.
Strengths of this study include 1) a

nearly equal proportion of men and
women; 2) a large proportion of African
American patients; 3) a long follow-up
period; and 4) a large number of primary
outcome events (i.e., deaths). In addi-
tion, fitness was assessed using a Bruce
protocol treadmill stress test, which is
the most common protocol used in clin-
ical practice.

Conclusion
Our results demonstrate that a higher
BMI at baseline testing was associated
with a lower mortality rate among pa-
tientswithdiabetespredominantlywhen
fitness was low (,6 METs) or moderate
(6–9.9METs).We found no evidence of a
consistently significant relationship be-
tweenBMI andmortality among patients
with a high fitness level ($10 METs).
Importantly, a higher fitness level was
associated with a consistent and signif-
icantly lower mortality rate regardless of
BMI. Accordingly, fitness significantly
affects the association of BMI and mor-
tality risk among patients with diabetes.
While weight loss and improved fitness
should both be recommended for pa-
tients with diabetes, these observational
results highlight the need for further
research to test whether prevention
strategies focusing on improving fitness
may potentially provide a greater re-
duction in mortality than weight-loss
interventions.

Funding. S.P.W. was supported by the PJ Schafer
Memorial Foundation.
Duality of Interest. No potential conflicts of
interest relevant to this article were reported.
Author Contributions. S.P.W. wrote the man-
uscript and researched data. P.A.M. wrote the
manuscript and researched data. Z.D. performed
statistical analyses and reviewed and edited the
manuscript. O.A.O. reviewed and edited theman-
uscript. C.A.B. reviewed and edited the manu-
script. J.K.E. reviewed and edited the manuscript.
S.J.K. reviewedandedited themanuscript.M.A.-M.
reviewed and edited the manuscript. M.J.B.
wrote the manuscript and researched data.
S.P.W. is the guarantor of this work and, as
such, had full access to all of the data in the study
and takes responsibility for the integrity of the
data and the accuracy of the data analysis.
PriorPresentation. This studywas presented in
poster form at the American College of Cardiol-
ogy’s 68th Annual Scientific Session & Expo, New
Orleans, LA, 16–18 March 2019.

References
1. Carnethon MR. Association of weight status
with mortality in adults with incident diabetes
(vol 308, pg 581, 2012). JAMA 2012;308:2085
2. Lin CC, Li CI, Liu CS, et al. Obesity paradox in
associations between body mass index and di-
abetes-related hospitalization and mortality in
patients with type 2 diabetes: retrospective
cohort studies. Diabetes Metab 2019;45:564–
572
3. Tobias DK. Body-mass index and mortality
among adults with incident type 2 diabetes (vol
370, pg 233-44, 2014). N Engl J Med 2014;370:
1368
4. Zahir SF, Griffin A, Veerman JL, et al. Exploring
the association between BMI and mortality in
Australian women and men with and without
diabetes: the AusDiab study. Diabetologia 2019;
62:754–758
5. Barr ELM, Zimmet PZ, Welborn TA, et al. Risk
of cardiovascular and all-cause mortality in in-
dividualswith diabetesmellitus, impaired fasting
glucose, and impaired glucose tolerance: the
Australian Diabetes, Obesity, and Lifestyle Study
(AusDiab). Circulation 2007;116:151–157
6. Hillage HL. The Emerging Risk Factors Collab-
oration. Diabetes mellitus, fasting blood glucose
concentration, and risk of vascular disease: a col-
laborativemeta-analysisof 102prospective stud-
ies (vol 375, pg2215, 2010). Lancet 2010;376:958
7. Rao Kondapally Seshasai S, Kaptoge S,
Thompson A, et al.; Emerging Risk Factors
Collaboration. Diabetes mellitus, fasting glu-
cose, and risk of cause-specific death. N Engl J
Med 2011;364:829–841
8. OrtegaFB,Ruiz JR, Labayen I, LavieCJ,Blair SN.
The fat but fit paradox: what we know and don’t
know about it. Br J SportsMed 2018;52:151–153
9. HamerM, Stamatakis E.Metabolicallyhealthy
obesity and risk of all-cause and cardiovascular
disease mortality. J Clin Endocrinol Metab 2012;
97:2482–2488
10. Grundy SM, Stone NJ, Bailey AL, et al. 2018
AHA/ACC/AACVPR/AAPA/ABC/ACPM/ADA/AGS/
APhA/ASPC/NLA/PCNA guideline on themanage-
ment of blood cholesterol: a report of the Amer-
ican College of Cardiology/American Heart
Association Task Force on Clinical Practice
Guidelines. J Am Coll Cardiol 2019;73:e285–e350
11. Haffner SM, Lehto S, Rönnemaa T, Pyörälä K,
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