


identify locations that deserve
increased public health and clinical
attention.

One practical implication of our
findings is that it may be more
challenging for physician groups in
communities with high rates of shot

limiting and vaccine refusal to
achieve high immunization coverage
rates. Because these rates are used in
national quality metrics, some
physician groups are at risk for being
evaluated as delivering lower-quality
care based in part on factors that

may arise from the social
environment.

Limitations

The study population of Kaiser
Permanente members included
Medicaid-insured children but not

FIGURE 2
Clusters of (A) MMR and (B) varicella underimmunization, Kaiser Permanente Northern California, January 2010 through December 2012.
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uninsured children. The study
population was racial/ethnically
diverse, although it had higher
representation of Asians and whites
and lower representation of Latinos
compared with similarly aged
children in the California general
population. Vaccine refusal was
evaluated by using diagnosis codes,
and there is likely some inaccuracy
and variability among providers in
their use.

While we were able to identify
geographic clusters, we did not have
additional data to explain why they
arose. Our analyses adjusted by race/
ethnicity and neighborhood income

suggested that these were not
dominant drivers of clustering,
although individual-level
underimmunization was higher in
neighborhoods with more families in
poverty, as well as those with more
graduate degrees. Future analyses of
internet use or social media might
provide further insight about what
drives geographical clustering.

CONCLUSIONS

Underimmunization and vaccine
refusal cluster geographically. The rate
of vaccine refusal in some communities
may pose barriers for local clinical
groups to achieve national quality

benchmarks for vaccine coverage.
Spatial scan analysis is potentially
useful for early identification and
monitoring of emerging clusters of
underimmunization and vaccine
refusal.
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FIGURE 3
Clusters of children who received a vaccination refusal diagnosis, Kaiser Permanente Northern California, January 2010 through December 2012.

TABLE 4 Spatial Clusters of MMR and VZV Underimmunization, Kaiser Permanente Northern California, 2010–2012

Vaccine Not
Received by
36 Mo of

Age

Cluster Number and
General Description

Radius,
km

Block Groups
in Cluster, n

Children Missing MMR
or VZV Dose, %a

Expected
Underimmunized

Cases, n

Actual
Underimmunized

Cases, n

RR P

MMR 1: Marin and Sonoma counties 47 517 5.6 109 177 1.69 ,.001
2: Western Contra Costa and northern
Solano counties

22 435 4.9 173 245 1.49 .001

3: Southeastern Roseville 7 175 6.6 41 78 1.96 .004
4: Berkeley, north Oakland 3 91 8.8 14 36 2.58 .019

VZV 1: Marin, Sonoma, Napa counties 65 619 7.3 153 277 1.94 ,.001
2: San Francisco and East Bay 13 814 6.8 133 227 1.80 ,.001

a Outside of the MMR clusters, 3% of children did not get MMR by 36 months of age. Outside of the VZV clusters, 3.5% of children outside did not get VZV vaccine by 36 months of age.
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YOU SAYPOTATO:Mywife and I likemany of the same food groups, and she seems
quite happy to eatwhatever I happen to cook for our eveningmeal. Our preferences
are a bit different, however. She prefers pasta over rice (despite my fantastic se-
lection of different types of rice) and absolutely adores potatoes of all types. I tease
her that she has yet to meet a potato that she does not like. I am curious, however,
what shewill thinkof anewgeneticallymodifiedpotato that has just beenapproved
for commercial planting by the Department of Agriculture.
As reported in The New York Times (Business Day: November 8, 2014), the new
potato is less prone to bruising and produces less acrylamide when fried. Bruising is
important to growers and packers as bruised potatoes are less valuable and may not
even be marketable. Acrylamide is a chemical that causes cancer in rodents and is
a suspected human carcinogen. However, no one is quite sure what level (if any)
of acrylamide in food groups is dangerous. After cooking, acrylamide levels are
50-75% lower in the genetically modified potato than in conventional potatoes.
Whether the new potato will be commercially successful is unclear. In the 1990s,
potatoes genetically modified to resist the Colorado potato beetle were a com-
mercial failure due to consumer resistance. Still, these new potatoes may be more
easily accepted by consumers as no foreign genetic material is used in these spuds.
The genetically modified potatoes contain pieces of potato DNA that silence four
genes involved in the production of specific enzymes. Given the intense battles in
state legislaturesandin foodstoresregarding labelingofgeneticallymodified foods,
it may take time for the new potato to find a market.
I doubt Iwillfindmanyof thenewpotatoes for sale inVermont. If I do, however, Iwill
buy some and ask my wife to participate in a blind taste test.

Noted by WVR, MD
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