
60.6 (95% CI, 57.1-64.3) per 100 000 person-years for 10-14
years. Joinpoint regression highlighted 2 significant changes
in the longer-term trend (Figure). After a modest increase un-
til 1988, the incidence increased annually by 3.6% (95% CI,
2.9%-4.3%; P<.001) until 2005, followed by a plateau until the
end of 2011.

Discussion | The encouraging observation in this study is that
the incidence of T1D in Finnish children younger than 15 years
has ceased to increase after a period of accelerated increase.
This may be due to changes in the environment,3 such as vi-
tamin D intake. The amount of vitamin D recommended for
supplementation in infants had been reduced to one-tenth
since the 1950s, during which time the incidence of T1D in-
creased 5-fold. The fortification of dairy products with vita-
min D after 2003 may have contributed to the leveling off of
T1D incidence.3

The increased prevalence of overweight and obesity also
has been suggested to contribute to the increasing incidence
of T1D. Overweight and obesity in children have increased in
Finland during the past 2 decades; however, there is no evi-
dence of a decrease in this risk factor since 2005.4 Enterovi-
ruses are possibly involved in the pathogenesis of T1D. The
number of severe enterovirus infections in Finland increased
10-fold from 2006 to 2010 and it is likely that milder infec-
tions increased as well5; however, the incidence of T1D did not
increase during the same period.

The main limitation of this study is that we were not able
to compare the changes in temporal incidence in children with
older age groups. Therefore, we cannot determine whether the
clinical manifestation is only shifted to older ages. The re-
sults should be interpreted with caution because it is pos-
sible that this is only a temporary phenomenon. Longer fol-
low-up and studies that extend the coverage to older ages are
warranted. Studies are also needed in other countries be-
cause the observations from Finland may not be generaliz-
able. However, Sweden has also reported a similar plateau in
incidence during 2005-2007.6
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COMMENT & RESPONSE

Mortality Trends in Critical Access Hospitals
To the Editor Dr Joynt and colleagues1 compared mortality trends
in critical access hospitals (CAHs) and non-CAHs. Their analy-
sis raises a number of concerns in addition to those raised by

Figure. Trend in the Incidence Rate of Type 1 Diabetes With 2 Joinpoints
in Children Younger Than 15 Years in Finland Between 1980 and 2011
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Dr Ioannidis.2 These concerns include problems with the
study’s data, methods, and interpretation of the results.

The hospital size categories in the study are inappropri-
ate for CAHs, and a number of hospitals were misclassified
based on the date of conversion and bed size. In 2002-2003,
federal law limited CAHs to 15 beds; since 2004, the limit is 25
beds. However, Joynt et al1 reported that 40 CAHs in 2002 and
63 CAHs in 2010 had between 100 and 399 beds. Thus, a mini-
mum of 5% of CAHs in the analysis were misclassified as being
much larger than they were.

Inaccurate measurement of bed size may conflate CAH sta-
tus with hospital scale, effectively comparing CAHs with larger
(and distinctly different) non-CAHs, and leading to an over-
estimate of the excess mortality associated with CAH status.
Because very few non-CAH rural hospitals had fewer than 25
beds in 2010, the assumptions required for matching estima-
tion may have been violated. The 2-step estimation process ig-
nores estimation error in the severity adjustment process and
systematically underestimates standard errors in the second
stage. Consequently, we cannot be confident that the identi-
fied differences were significant.

This study focused only on inpatients, but CAHs often sta-
bilize and transfer patients from the emergency department
(ED); regional systems of care in several states facilitate timely
transfer of patients with ST-segment elevation myocardial
infarction.3 Other rural patients may make an informed deci-
sion to remain in a small hospital close to home rather than
being transferred to the high-tech environment of a tertiary
facility. Adherence to the principles of patient-centered care
means that those choices need to be respected.

The authors speculated that lack of a quality reporting man-
date could be a reason for higher CAH mortality rates; how-
ever, the majority of CAHs voluntarily participate in quality re-
porting and improvement activities.4 They also hypothesized
that CAH mortality rates were higher because “… cost-based
reimbursement may remove incentives to pursue effi-
ciency …,” based on research that found CAHs are less
cost-efficient.5 In fact, Rosko and Mutter5 also found that lower
heart failure mortality rates in CAHs are associated with higher
costs and suggest this may reflect the resources that hospi-
tals need to invest to improve patient outcomes.

Researchers who analyze rural health policy issues need
to understand the rural health care environment. If not, their
research has the potential to harm rather than help rural hos-
pitals and health care professionals in providing high-quality
care for their patients.
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To the Editor Patients living in rural communities require reli-
able data to make decisions about where to seek care when faced
with a serious illness. Unfortunately, Dr Joynt and colleagues1

made a significant error in their methods by not accounting for
the large and growing number of patients who present to an ED
at a CAH, receive high-quality care, and are transferred to an ur-
ban tertiary care hospital directly from the ED. In fact, devel-
oping strong partnerships with urban hospitals is a prerequi-
site for acquiring and maintaining CAH status.

We are not surprised by the decrease in interhospital trans-
fers reported by the authors because CAHs are likely making
improvements in ED triage. For example, 20% to 25% of pa-
tients with an acute myocardial infarction (AMI) are trans-
ferred directly from the ED to a hospital with more special-
ized acute services.2 Transfer rates from the ED have been
increasing over time,3 which may be an example of important
CAH quality improvement. Patients transferred from the EDs
of community hospitals, including CAHs, are younger, have
fewer comorbid conditions, and have better clinical outcomes.4

Therefore, one would expect the mortality rate of patients hos-
pitalized at CAHs to increase over time because they do not
include this younger, healthier group of patients. An analysis
of all patients (rather than just Medicare patients) presenting
to a CAH will provide important data. A Medicare analysis
might use zip code or ED billing data to better define the full
episode of care received at a CAH.

The adjustment for number of hospital beds seems too
broad. Pairing a CAH of 15 to 25 beds with a non-CAH of 90 beds
will not provide an equivalent matched pair and may result in
spurious results. In Table 4 in the article, 794 CAHs provided
care to 38 375 Medicare patients with AMI (48 patients with
AMI per CAH) compared with 161 AMI patients per non-CAH
(435 hospitals/70 383 patients with AMI). This is really a com-
parison of smaller vs larger hospitals, not CAH vs non-CAH.

We believe the authors’ findings suggest that their list of
interventions to improve care and appropriate transfer may
have already been implemented, leading to improved overall
care at CAHs. By separating out patients hospitalized in a CAH,
they fail to provide a complete analysis of the care provided
by a CAH that also includes ED care and a host of outpatient
services, such as imaging, laboratory, home health, and long-
term care.
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In Reply Dr Moscovice and colleagues and Dr Westfall and col-
leagues make several important points with which we agree.
First, regarding misclassification, we suspect that the higher
number of beds than anticipated were due to beds that do not
count toward the 25-bed limit, such as psychiatric, rehabilita-
tion, observation, and labor and delivery beds. If CAHs are
matched against much larger hospitals because of their size
classification in the American Heart Association survey, it cer-
tainly would have biased our results. However, it was out of
this concern that we adjusted for number of beds rather than
size category, and unless CAHs were systematically overre-
porting their beds in a way that is different from non-CAHs,
we suspect any bias is likely to be small.

The recent work by Casey and Moscovice1 has been con-
sistent with ours, demonstrating that CAHs lag behind non-
CAHs in the quality of care provided for patients with AMI, pro-
viding further confidence in our findings. However, we agree
with Moscovice and colleagues that CAHs are often
underresourced2 and in need of additional supports, such as
greater use of telemedicine and stronger partnerships with
larger centers to optimize quality of care. Such partnerships
may help ensure that when patients prefer to remain at CAHs,1

they can continue to receive high-quality care.
Westfall and colleagues raise important points about pa-

tients who might be transferred from the ED without being ad-
mitted. The rate of ED transfer could be potentially impor-
tant, although we could not find any national data on how often
this occurs among CAHs or whether it has changed over time.
The number of patients admitted to CAHs for the 3 condi-
tions we studied has increased slightly over time (46 per hos-
pital in 2002 vs 49 per hospital in 2010), whereas in non-
CAHs it has decreased by nearly 30%. If CAHs are indeed
transferring an increasing proportion of their patients from the
ED, one would have to postulate that the number of patients
with these conditions in rural areas is increasing dramatically

(even though it appears to be decreasing elsewhere). We are
unaware of any data to support this notion.

In addition, we agree with Westfall and colleagues’ broader
point that many CAHs and networks of hospitals are making
important changes to improve care. The program for rural hos-
pitals in Colorado3 and similar programs, such as Reperfu-
sion of Acute Myocardial Infarction in North Carolina Emer-
gency Departments,4 have the potential to improve outcomes
for rural patients with AMI if they can be implemented more
widely.

Taken together, our findings and those of others1 suggest
that new initiatives are needed to help CAHs provide better care
for acutely ill patients. It is not just that these hospitals have
worse outcomes, but that the gap between CAHs and non-
CAHs is widening over time. Most of the CAH leaders and cli-
nicians with whom we have spoken work tirelessly under very
difficult circumstances. Policies need to be crafted to sup-
port these individuals for the one goal with which everyone
can agree: all patients deserve high-quality health care, no mat-
ter where they live.

Karen E. Joynt, MD, MPH
John E. Orav, PhD
Ashish K. Jha, MD, MPH

Author Affiliations: Harvard School of Public Health, Boston, Massachusetts
(Joynt, Orav, Jha).

Corresponding Author: Karen E. Joynt, MD, MPH, Harvard School of Public
Health, 677 Huntington Ave, Boston, MA 02115 (kjoynt@hsph.harvard.edu).

Conflict of Interest Disclosures: The authors have completed and submitted
the ICMJE Form for Disclosure of Potential Conflicts of Interest. Dr Orav
reported receiving a grant from the Rx Foundation. Drs Joynt and Jha reported
no disclosures.

1. Casey M, Moscovice I. Flex Monitoring Team Briefing Paper No. 28: Critical
Access Hospital Year 6 Hospital Compare Participation and Quality Measure
Results. Minneapolis, MN: Flex Monitoring Team; 2011.

2. Joynt KE, Harris Y, Orav EJ, Jha AK. Quality of care and patient outcomes in
critical access rural hospitals. JAMA. 2011;306(1):45-52.

3. Westfall JM, Van Vorst RF, McGloin J, Selker HP. Triage and diagnosis of chest
pain in rural hospitals: implementation of the ACI-TIPI in the High Plains
Research Network. Ann Fam Med. 2006;4(2):153-158.

4. Jollis JG, Roettig ML, Aluko AO, et al; Reperfusion of Acute Myocardial
Infarction in North Carolina Emergency Departments (RACE) Investigators.
Implementation of a statewide system for coronary reperfusion for ST-segment
elevation myocardial infarction. JAMA. 2007;298(20):2371-2380.

Chelation Therapy and Cardiovascular Outcomes
To the Editor The surprising finding that chelation therapy mod-
estly reduces cardiovascular outcomes1 raises 2 important issues:
What is the mechanism of benefit and how valid are the results?

For further scientific study, the investigators may wish to
consider 2 reports2,3 that identified a relationship between cad-
mium exposure and cardiovascular risk. The findings from the
reports may be important because cadmium, a constituent of
cigarette smoke, is avidly bound by EDTA.4

Regarding the validity of the results, the investigators were
appropriately circumspect in their conclusions and recog-
nized that the statistical bar in a large clinical trial can be quite
easily met when the null hypothesis is rejected at a single point
in time for a single end point in a group of patients with a high
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