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Sample-size Formula
for Case-cohort Studies

To the Editor:
The case-cohort design is an efficient
alternative to the full cohort design.
When compared with the case-control
study nested within the cohort, the case-
cohort design has flexibility for a series
of exploratory analyses because a single
subcohort is employed to analyze mul-
tiple outcomes.' This design feature is
of particular importance in some spe-
cific types of research, including phar-
macoepidemiology studies. For exam-
ple, it can be used to evaluate the
association between a single specific
drug and multiple adverse events, of
which the association with some of the
events is often unknown or little under-
stood at the beginning of the study. Nev-
ertheless, the case-cohort design has not
often been employed. One of the reasons
hindering the wide use of the design
may be the scarcity of the information
essential for planning individual studies,
including sample size calculation. Re-
cently, Cai and Zeng™* have presented a
method for power/sample size calcula-
tion as a natural generalization of the
log-rank test in the full cohort design.
We show a simple sample size formula
for the case-cohort design interpretable
as the straightforward expansion of the
conventional sample-size formula for
the cohort study.

Npy denotes the sample size
needed for the cohort study and N 4y
(No ) is the size of the exposed (un-
exposed) population in the full cohort,
that is, Npy = (1 + K)N| g where K =
Ng su'Ni sane When RR is the relative
risk, or the ratio of the risk (incidence
proportion) in the exposed (P;) to that
in the unexposed (Py) (ie, RR = P,/Py)
and P, is the common estimate
of the incidence proportion under the
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null hypothesis defined as P, = (N g
Py + No anPo)/ Ny = Po(RR + K)/(1 +
K), based on the conventional sample
size formula for the cohort study,
Niju = [(Za,z\lz + Zﬁ\lé)/C]2 where z,
is (1 — ¢) th standard normal quantile,
A=+ UKP(1 — Pp),B=RR"P,
(1 =RR-Py) + Pyl — PpYKand C = P,
(RR — 1). Using m, the ratio of the sub-
cohort to cases in the entire cohort, the
entire size of the case-cohort study, V, is
simply formulated as

1
N: (1 + _)M"”
m

Of note, m should be assigned by
a researcher who is planning the study.

A simulation study using a model
subject to time-to-event analysis® re-
vealed that the proposed sample size
yielded a satisfactory empirical power
and type I empirical error rate. For a
single event, the number of subjects
where the detailed information on co-
variates is collected (ie, subcohort mem-
bers and/or cases) defined as ng,; 1S the
smallest when m = 1; however, for
multiple events, ng,; 1S the smallest
when m is larger than 1. In general, with
a larger m, the size of the entire cohort N
is closer to Ngy but ng.; is larger. To
achieve a good balance between N and
Maetait M = 3—5 may be adopted in many
occasions. For example, (N, ngei) =
(19,972, 70) and (11, 984, 126) for m =
1 and 5, respectively, when (P, RR, K,
a, B) = (0.001, 4, 3, 0.05, 0.2). In actual
situations, if the estimation for all or
some of covariates is quite costly, the
value of ng.,; may be minimized by
adjusting m within available resources.
Details on derivation of the formula and
simulation are available in the eAppen-
dix (http://links.lww.com/EDE/A449).
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Increasing Study
Participation

To the Editor:
Factors such as age, sex, race, socioeco-
nomic status, and education are asso-
ciated with participation in epidemiologic
studies, but there is limited literature con-
cerning reasons for participation or non-
participation. The literature has tended to
focus on determinants of participation
rates in clinical trials and physician sur-
veys, rather than in population-based epi-
demiologic studies." We conducted a se-
ries of focus groups to examine the
reasons behind participants’ decision to
take part (or not take part) in a population-
based case-control study of colorectal can-
cer (the Western Australian Bowel Health
Study). We also asked what they believed
would encourage people to take part in
research.

Four focus groups were con-
ducted: consenting cases (n = 11); con-
senting controls (n = 12); nonresponding
controls (ie, controls who did not respond
to the invitation letter, n = 7); and non-
consenting controls (ie, controls who did
not consent to participate in the case-con-
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trol study, n = 5). The focus-group par-
ticipants were between 40 and 80 years of
age. Participation in the case-control study
required completing 2 self-administered
questionnaires and voluntarily supplying a
DNA sample. Approval for the focus-
group study was obtained from The Uni-
versity of Western Australia Human Re-
search FEthics Committee and the
Confidentiality of Health Information
Committee of the Western Australian De-
partment of Health. Written informed con-
sent was obtained from all participants.

The majority of people in the fo-
cus groups of consenting participants
cited altruistic reasons, such as civic
duty and a desire to benefit the future
health of family members, friends, and
the wider community, as the main rea-
son for taking part in the case-control
study. Cases, in particular, were strongly
motivated by altruism. Altruism has
been commonly reported as a motive for
participation in population-based® and
clinical research.>~ Focus-group partic-
ipants also identified the promise of a
summary of the research findings and
the provision of a reply paid envelope as
good incentives to participate.

In the focus group of nonre-
sponders, lack of relevance was the
main reason given for not participating
in the case-control study. Most of the
focus group of nonresponders had not
consciously decided to decline partici-
pation, but rather had not particularly
taken notice of the invitation. A personal
appeal to altruism may be an effective
method to increase participation among
participants for whom the study topic is
not relevant.” Three of the 5 participants
in the nonconsenting group expressed
concerns about the privacy and retention
of the DNA sample, suggesting that this
may also have had an effect on their
decision to not participate.

The focus group participants sug-
gested several methods to increase par-
ticipation in research:

= Researchers need to approach poten-
tial participants with a more positive
message about the disease being stud-
ied and the research study, rather than

280 | www.epidem.com

worrying messages about the number
of deaths being caused by the disease;

+ The initial invitation should be con-
cise and have a message that captures
the reader’s imagination; and

* A journalist or professional writer,
rather than the researchers, should de-
sign the letter and information sheets.

Participants also noted that they had
greatly valued personalized initial contact
in a study, and suggested that immediate
follow-up is best done by phone as soon as
possible. There was a consensus that pub-
lic education and raising awareness of
health research (an idea that has been
raised previously®) would also be benefi-
cial in encouraging participation in popu-
lation-based studies.
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Maternal Epilepsy and
Cognitive/Psychiatric
Status of Sons

To the Editor:

evelopmental impairments have

been reported among children and
adolescents exposed in utero to antiepilep-
tic drugs, particularly valproic acid.’ We
examined whether mother’s history of ep-
ilepsy was associated with IQ and psychi-
atric status in early adulthood in a cross-
sectional analysis of prospectively
collected data (described in detail else-
where®). The study population included
21,051 men born as singletons in 1977—
1983 in northern Denmark, presenting for
the mandatory medical examination and
intelligence testing to determine army fit-
ness. Evidence of a mental illness was
considered present among men with diag-
noses F.XX per 10th Revision of the In-
ternational Classification of Diseases.
Low IQ was defined as a score below 85
on the conventional 1Q scale. Draft eval-
uation data were linked, via birth registra-
tion, to mother’s hospitalization records in
the Danish National Patient Registry.* We
identified maternal diagnoses of epilepsy
recorded since the Registry’s inception, in
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TABLE. Association of Prenatal Exposure to Maternal Epilepsy With Mental lliness and 1Q at Age 19 Among 21,051 Danish Men

Observed Data Adjusted Estimate of Association (95% CI)*

Mental Iliness Low IQ
No. Cases/ No. Cases/
Maternal Epilepsy Total Total 1Q Prevalence Ratio for Prevalence Ratio Mean Difference
Hospitalization (%) (%) Mean (SD) Mental Illness for Low IQ in IQ
No® 1451/20,979 (6.9)  2841/18,484 (15.4) 100.0 (15.0) 1.0 1.0 0.0
Yes
Anytime before delivery 8/72 (11.1) 12/62 (19.3)  95.3 (16.0) 1.6 (0.8 t0 3.0) 1.2 (0.7 t0 2.0) —4.2 (—8.0 to —0.4)
Before pregnancy 4/38 (10.5) 5/34 (14.7)  98.0 (17.0) 1.5 (0.6 t0 3.8) 1.0 (04 t02.2) —2.5(~7.6 t02.5)
During pregnancy 4/34 (11.8) 7/28 (25.0)  92.5 (15.0) 1.7(0.7t04.2) 1.4 (0.7 to 2.8) =6.3 (—12.0 to —0.6)

#Adjusted prevalence ratios were estimated by pooled Mantel-Haenszel analysis, and adjusted mean differences by multiple linear regression, controlling for maternal married
status (yes/no); maternal age at delivery (=20; 21-35; >35 years), and birth order (first/subsequent).

PReference category.

1977, until each draftee’s date of birth.
Analyses were adjusted for mother’s age
at delivery, mother’s marital status, and
birth order.

The median age at conscription was
19.0 years (range, 18.0-25.0 years). Of
the 21,051 men, 2505 (12%) were exempt
from full evaluation on the basis of med-
ical history, and did not have IQ measure-
ments. Of the 21,051 men, 72 (0.3%) had
been bom to mothers with a prior hospi-
talization for epilepsy.

A mental-illness diagnosis was re-
corded among 1451 men (6.9%), includ-
ing 8 of 72 men (11.1%) whose mothers
had been hospitalized for epilepsy. The
adjusted prevalence ratio (PR) was 1.6
(95% confidence interval [CI] = 0.8 to
3.0) compared with unexposed men. Of
the 18,546 men, 62 with IQ measurements
(0.3%) had a record of maternal epilepsy
hospitalization, and 2853 of them (15.4%)
had a low IQ, producing an adjusted PR of
1.2 (95% CI = 0.7 to 2.0). Mean 1Q scores
were 95.3 and 100.0 for men with and
without a prenatal record of maternal
epilepsy, respectively. The adjusted
mean difference associated with pre-
natal history of maternal epilepsy was
—4.2 points (95% CI = —8.0 to
—0.4). The associations tended to be
stronger for maternal epilepsy diag-
nosed during the pregnancy (Table).

We found greater prevalence of
mental illness and mild cognitive impair-
ment among men with prenatal exposure
to maternal epilepsy. Men undergoing in-
telligence testing during army conscrip-

© 2011 Lippincott Williams & Wilkins

tion represent a relatively healthy sub-
group of the underlying birth cohort;
therefore, the observed associations are
not likely to be mediated by severe dis-
ability or congenital malformations. The
0.3% prevalence of maternal epilepsy in
our data is low relative to the reported
0.6% for women of reproductive age in
Denmark.’ Epileptic mothers identified
here had exacerbation of disease requiring
hospitalization. The stronger association
seen for epilepsy hospitalization recorded
during gestation could represent the effect
of disease exacerbation, or of pharmaco-
therapy in women who were required to
start or resume medication while pregnant.
Both seizure type and medication type
may affect offspring 1Q.° Earlier studies in
children and adolescents showed 6-9-
point lower mean IQ scores at age 3 for
prenatal exposure to valproic acid as com-
pared with other antiepileptic drugs.” Con-
founding by indication is pervasive in
studies of these medications, because ther-
apy depends on the type and severity of
the disease."” Although we had no data on
maternal pharmacotherapy, valproic acid
has been on the market for more than 40
years, and some mothers in our study
probably received that drug.®

Despite the low power of this anal-
ysis, our results are unlikely due to chance
in the context of existing evidence. Bar-
ring potential confounding by maternal
1Q, our results suggest that mild develop-
mental deficits after maternal epilep-
sy—or its treatment—persist into adult-
hood even in relatively healthy men.
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Sensitivity Analysis
When Data Are Missing
Not-at-random

To the Editor:
The impact of missing data on the
validity of results has often been
overlooked in the medical literature.’
Missing data are usually classified as
ignorable (including missing completely
at random [MCAR] and missing at ran-
dom [MARY]), and nonignorable (miss-
ing not-at-random [MNAR]).? It is not
possible to distinguish between ignor-
able and nonignorable missing data us-
ing observed data.

For analysis of ignorable missing
data, multiple imputation—a relatively
flexible and general purpose approach—is
available in standard statistical software,?
and is increasingly used. In contrast, the
MNAR hypothesis is rarely explored, al-
though it has been recommended to per-
form sensitivity analyses through various
models for the nonresponse mechanism.?
The mixture modeling principle, which
assumes that the variables of interest have
different distributions according to the sta-
tus missing or nonmissing, is an attractive
tool.> The impact of variations in the im-
putation model on the overall results helps
to assess their robustness.

One reason for not systematically
performing sensitivity analysis could be
the lack of simple tools for implementa-
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tion. We propose a package with an
adaptation of the “mice” function from
R® software to easily perform sensitiv-
ity analysis under various scenarios of
nonresponse mechanisms.*>

The algorithm MICE allows multi-
ple imputation for data sets with mixed
types of variables (continuous, binary, cat-
egorical). We propose a strategy in 3
steps:

1. Fit an imputation model under the
ignorable-missing-data hypothesis by
calling the function “mice.”

2. Modify the imputation model by
specifying supplementary parameters
0 as arguments for the “sens.mice”

function. For binary or categorical
variables, this parameter is the odds
ratio comparing the odds of the mo-
dality of interest among subjects with
missing value with the odds among
subjects without missing value. For
continuous variables, this is the differ-
ence in expected values. For standard-
ized variables, this difference can be
expressed as a coefficient of variation.

. Impute the missing data using the

function sens.mice, resulting in a
“mids” object which contains the
newly imputed data sets.

In the absence of historical data

on the missing-data mechanism, we

TABLE. Example of Sensitivity Analysis on the Odds Ratio Estimating the
Association Between Viral Load and Poor Mental Health Using the R Data Set
“CHAIN”
No. % of Viral Load® aOR (95% CI)®
Viral load as a binary variable
Complete cases 353
<400 ¢/mL 188 1.00
=400 ¢/mL 165 46.7 1.66 (0.94 —2.93)
Multiple imputation
MAR 508
=400 c¢/mL 50.0 2.01 (1.21-3.35)
MNAR (0 = 1.2) 508
=400 ¢/mL 50.8 1.73 (1.04 — 2.85)
MNAR (6 = 1.5) 508
=400 o/mL 52.1 1.73 (1.05 — 2.83)
MNAR (8 = 2.0) 508
=400 ¢/mL 53.9 1.75 (1.03 - 2.97)
Viral load as a trinary variable
Complete cases 353
<400 ¢/mL 188 1.00
400-9999 ¢/mL 78 22.1 1.40 (0.71 - 2.75)
210,000 ¢/mL 87 24.7 1.99 (1.01 —3.94)
Multiple imputation
MAR 508
400-9999 c/mL 22.6 1.45 (0.81 - 2.60)
=10,000 ¢/mL 28.1 2.23 (1.26 - 3.95)
MNAR (8 = [1.2; 1.2]) 508
400-9999 c/mL 224 1.71 (0.91 - 3.21)
=10,000 ¢/mL 29.1 2.39 (1.29 - 4.42)
MNAR (6 = ([1.2; 1.5]) 508
400-9999 ¢/mL 22.0 1.64 (0.87 — 3.09)
=10,000 o/mL 30.4 2.30 (1.26 — 4.19)

0: Supplementary parameter in “sens.mice,” corresponding to the odds ratio comparing the modality of interest
(category of viral load) among subjects with missing value with the subjects without missing value. It then takes 1 and

2 values with the binary and the trinary variable, respectively.

2404 of viral load” expresses the percentage of patients with a given modality of viral load.
ba0R: odds ratio adjusted on all other covariates, that is, age, family income, physical health, CD4 count, HAART.
MAR indicates missing at random; MNAR, missing not at random.
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Letters

suggest looking for parameter values
that modify the overall conclusions, ie,
the test results or a point estimate
outside of the original confidence in-
terval. These values should be consis-
tent with the targeted exposure effect
and should correspond to reasonable
hypotheses supported by epidemio-
logic evidences.

As an illustrative example, we ap-
ply a sensitivity analysis supposing
MNAR data on the data set “CHAIN™®
included in the package “mi.”” We
present results from 4 imputation mod-
els that relate poor mental health (as
measured by a binary variable) to the
self-reported viral load (taken as either a
binary or a trinary variable) adjusted on
5 covariates. We assumed that nonre-
sponders were more likely to have high
viral load than responders. The magni-
tude of the variations was in the range of
the observed odds ratio between viral
load and mental health among complete
cases. We compared the results with the
complete cases analysis and with the
multiple imputation analysis assuming
MAR data (Table). The resulting odds
ratio was decreased but still substantial.
Estimates were robust to the explored
MNAR scenarios as conclusions were
not modified as compared with multiple
imputation; magnitude of the effects
was smaller than the assumed variations.

The “SensMice” package is
provided as an eAppendix
(http://links.Iww.com/EDE/A455).

Both the package and the refer-
ence manual are freely available at:
http://lertim.fr/Members/rgiorgi/Dossier
Public/fonctions-r-s/.

A sensitivity analysis under dif-
ferent scenarios of nonresponse mech-
anism could be easily performed using
the proposed package. It is of particu-
lar interest when the mechanism is
highly suspected to be nonignorable,
eg, for self-reported characteristics as
psychologic disorders, quality of life,
or income.®
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Aircraft Noise and
Myocardial Infarction
Mortality

To the Editor:

Huss et al' present the first large-
scale epidemiologic study investi-

gating a link between residential expo-

sure to aircraft noise and mortality from

myocardial infarction (MI) in Switzer-
land. The study was carried out care-
fully, and the reported results are com-
patible with the existing literature.
However, the paper is somewhat vague
as regards the origin and reliability of
the air-traffic data underlying exposure
assessments, the computational-noise
models that were used for the exposure
calculations, and, most importantly, the
time period for which aircraft noise ex-
posure was assessed and upon which the
analysis is based. Because cardiovascu-
lar disease is usually the result of accu-
mulated exposure over long time spans,
individual integrated-exposure histories
dating back as far as possible would be
the predictor of choice. The paper does
not sufficiently clarify the time period of
noise exposure that underlies the analy-
sis of mortality. This could be the aver-
age exposure of a reference year (eg,
2005), or an average over several years.
Depending on operational parameters,
the short-term exposure in a reference
year at a particular location is just a
proxy for the relevant long-term expo-
sure at that location. The average noise
exposure around most airports has
steadily decreased in recent decades,
owing to the replacement of old and
noisy aircraft with newer types. A pecu-
liarity of the Zurich Airport (which ac-
counts for much of the noise exposure in
this study) may additionally shift the
reported exposure-effect relationship:
the years 2001 to 2005 (the time span for
which exposure data were apparently
available) were characterized by a de-
crease of aircraft movements at Zurich
Airport due to the demise of Swissair in
2001. Because of this, people who have
lived 1015 years or longer at the same
place (eg, those from the Model III sub-
population, reported in the original Ta-
ble 3) may have an increased risk due
not only to their longer exposure time,
but also because they may enter the
model with an underestimated exposure
dose. If this is true, hazard ratios would
begin to increase at slightly higher ex-
posure values. To reduce such sources
of bias, it seems advisable to consider
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the actual noise exposure history of each
person as closely as possible, however,
troublesome this may be.
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Zirich, Switzerland

brink@ethz.ch
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The authors respond:
We thank Mark Brink for his inter-
est in our work. Zurich aircraft
noise levels as applied in our study were
calculated on the basis of actual flight
movements on an annual basis, and all
calculations were carried out by the
Swiss Federal Laboratories for Materi-
als Testing and Research.? For Zurich
airport, we used the energetic average
from the years 2001 to 2005, the time
period covering the mortality data in our
analysis. Reports on the computational
noise modeling for all other airports can
be accessed online.® For these airports,
we used available exposure data that
usually referred to 1 year (eg, Basel year
2004, Geneva year 2000). Between
2001 and 2005, there was indeed a slight
decrease of noise exposure (1-2 dB)
around Zurich airport, but the exposure
levels between these years are highly
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correlated, as the same areas are affected
by aircraft noise.

We agree that it would be interest-
ing to know whether persons with a long
duration of residence entered our calcu-
lations with an underestimation of the
noise levels, and to take long-term ex-
posure history into account. However,
there is uncertainty about the latency
time of noise exposure and a resulting
myocardial infarction (MI) event. It is
well known that chronic as well as acute
stress can trigger an ML* If myocardial
infarction mortality is the consequence
of acute exposure applying past expo-
sure levels could introduce an error into
the calculation. It is thus unclear how
best to evaluate noise-exposure history.
In addition, the high temporal correla-
tion of the exposure levels means that
firm conclusions about the relevant ex-
posure time window cannot be drawn.
The increasing risk observed with dura-
tion of residency may also reflect the
fact that long-term residents were less
likely to live in new or renovated build-
ings with better sound insulation; while
30% of the highly exposed persons lived
in an old or not-renovated building at
the time of the census, this percentage
increased to 36% in long-term residents.

In summary, the results of our
study (as well as others)’ do not suggest
a well-defined threshold below which no
harmful effects occur. Instead our study
indicates a continuous risk increase with
increasing exposure levels. Noise abate-

ment policy should therefore focus on
the health benefit that any noise reduc-
tion might bring.
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prescribed an additional treatment of 5 mg of imidapril
daily. Her swallowing reflex latency time normalized after
ACE inhibitor treatment. She had been hospitalized three
times because of COPD exacerbations in the previous year
and experienced two exacerbations during the 6.1 years of
follow-up.

In addition to the regular treatment of COPD, ACE
inhibitor treatment improved the swallowing reflexes of
these individuals and reduced the frequency of COPD
exacerbations (from 3 to 0.46 per year in case 1, and from
3 to 0.33 per year in case 2). The patients had not recog-
nized their impaired swallowing reflexes, because they
were on entirely oral diets without complaints of dyspha-
gia and had no prior history of symptomatic stroke or
oropharyngeal or esophageal abnormalities.

Aspiration is associated with impairment of swallow-
ing and cough reflex, which is mediated through substance
P.” ACE inhibitors decrease the catabolism of substance P,
resulting in prevention of aspiration®® and protection
against pneumonia in older adults.*® The findings of the
current study suggest that ACE inhibitors protect against
aspiration tracheobronchitis and exacerbations of COPD.

ACE inhibitors have also been demonstrated to have
beneficial effects on the heart,” although the follow-up
examination of these individuals, including electrocardio-
gram and echocardiogram, did not indicate a significant
change. The blood pressure of these individual did
not decrease significantly during the follow-up period.
Although symptomatic hypotension has been reported to
be rare,’® one should be careful about adverse effects of
ACE inhibitor treatment in older adults.

ACE inhibitor therapy is a potential option for pre-
venting COPD exacerbations in selected individuals with
impaired swallowing reflexes. Large randomized controlled
clinical trials will be useful.

Seiichi Kobayashi, MD, PhD

Masakazu Hanagama, MD, PhD
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RESEARCH STUDIES

SHELTER-ACQUIRED PNEUMONIA AFTER A
CATASTROPHIC EARTHQUAKE IN JAPAN

To the Editor: At 2:46 p.m. on March 11, 2011, a magni-
tude 9.0 earthquake hit the northeast part of Japan
followed by enormous tsunamis, which destroyed many of
the coastal cities. The tsunamis, which reached as high as
10 to 38 meters, completely destroyed more than 90% of
dwellings. A large number of hospitals and nursing homes
were also destroyed. Although more than 1 month had
passed after the worst disaster in Japan’s history, uncount-
able aftershocks continued as of April 18.

According to a report from the National Police Agency,
more than 13,000 deaths were confirmed, and more than
14,000 people were still missing. Furthermore, 150,000 peo-
ple were still forced to live in 2,400 shelters, such as gymna-
siums and school halls, 40% of whom were aged 65 and
older. These refugees were exposed to cold, unhygienic con-
ditions and malnutrition because of power failures, insuffi-
cient food supply, and lack of running water. Under
unfavorable circumstances, the refugees faced the threat of
disease. As time went by, the number of individuals with
respiratory diseases increased. Many older people were
transferred to backup hospitals because of pneumonia from
shelters located in severely damaged areas. Tohoku Univer-
sity Hospital was one of the backup hospitals.

To clarify clinical features of the new-onset pneumo-
nia in refugees, called shelter-acquired pneumonia (SAP),
the medical records of 17 individuals transferred to
Tohoku University Hospital were examined. The mean
duration of time living at a shelter until the onset of pneu-
monia was 15.2 + 5.1 days. The mean age of the individu-
als was 81.6 + 4.2 (male:female ratio 14:3). All of the
individuals had a history of cerebrovascular accident or
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Figure 1. Chest computed tomography scans of four randomly selected individuals showed that the consolidation was distributed
prominently in the lower part or back of both lungs (A, C, D) or in one lung (B).

neurodegenerative disorder with frailty. Laboratory exami-
nation on admission revealed low serum albumin
(2.6 = 0.8 g/dL) and cholesterol (110 = 24 mg/dL) levels,
low peripheral blood lymphocyte count (1,032 & 527/uL),
and high serum C-reactive protein levels (21.1 + 14.6 mg/
dL). Urine pneumococcal antigen was positive in three of
these individuals. The individuals had prolonged swallow-
ing reflexes (4.1 + 0.6 seconds (normal < 2.0 seconds)) and
low sensitivities of cough reflex (2.1 + 0.5 log mg/mL
(normal < 0.5 log mg/mL)), indicating higher risk for silent
aspiration.” The chest computed tomography scans of the
individuals showed that the consolidation was distributed
prominently in the lower part or the back of the lung (Fig-
ure 1). These results suggest that silent aspiration might
have triggered the pneumonia. The shelters were so
crowded that people were forced to sleep on the narrow
floor in a supine position and could not turn over during
sleep. Furthermore, they hesitated to cough to avoid making
noise in the shelter. Most of the individuals did not pay
attention to oral care such as tooth brushing or cleaning
false teeth. Oropharyngeal secretions containing bacteria
might easily have gone down along the bronchial trees by
gravity to the back and augmented pneumonia during sleep.

A previous survey reported that the major illnesses
leading to hospital admission after the devastating earth-
quake were pneumonia, dehydration, heart failure, asthma
attacks, peptic ulcer, cerebrovascular diseases, and ische-
mic heart disease.”® This report focused on the cause of
pneumonia and found that pneumonia in older refugees
might have occurred because of impaired oral hygiene, fre-
quent aspiration, undernutrition, and cold temperatures
under unfavorable circumstances. It has previously been
shown that oral care can decrease the prevalence of pneu-
monia in older institutionalized individuals.* Oral care

might be important for preventing pneumonia in refugees
living in shelters.

The final incidence of pneumonia in older refugees liv-
ing in shelters remains unknown because the number of
individuals is still increasing, but a previous report
described that the hospital admission rate due to pneumo-
nia was significantly correlated with destruction ratios of
dwellings, suggesting that pneumonia occurred frequently
in refugees living in shelters.” Furthermore, morbidity in
those living in shelters was five times as high as in persons
who remained in their own dwellings.” This current obser-
vation might provide additional insight into how life in a
shelter affects the onset of pneumonia.

Insufficient support for many dependent older people
and those with dementia who live in shelters will be a
major concern in the near future. Investigation of a contin-
uous care delivery system for these people will be a new
challenge. We sincerely need your suggestions and ideas to
allow us to facilitate long-term medical support to elderly
refugees living in shelters.

Mizue Suzuki, MD

Chika Uwano, MD

Takashi Ohrui, MD

Takae Ebihara, MD

Miyako Yamasaki, MD

Takaaki Asamura, MD

Naoki Tomita, MD

Yoichi Kosaka, MD

Katsutoshi Furukawa, MD

Hiroyuki Arai, MD

Department of Geriatrics and Gerontology, Institute of
Development, Aging and Cancer, Toboku University
Sendai, Japan
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POPULATION-BASED SMOKING TRENDS IN
OLDER ADULTS: THE MINNESOTA HEART
SURVEY

To the Editor: As the population ages, there is a need to
reevaluate current cardiovascular disease (CVD) prevention
practices in older adults. Although the benefits of smoking
cessation and of smoking abstinence in older adults are
well established, physicians are less likely to assess
smoking status in older adults,* advise older adults to
quit,’ or introduce lifestyle modification for CVD preven-
tion in older adults.” The study of smoking practices and
their trends in older adults may help illustrate the impor-
tance of addressing smoking in this population. The
present study examined cigarette smoking trends in a
population-based sample of Minnesotans aged 75 to 84.
The Minnesota Heart Survey (MHS) has been described
previously.® Briefly, it is a population-based surveillance
study of CVD risk factors in residents of Minneapolis and
Saint Paul (2000 census: 2.6 million). MHS has completed
six surveys (1980-1982, 1985-1987, 1990-1992, 1995-
1997, 2000-2002, and 2007-2009); the last four surveys
included participants aged 75 to 84. The institutional review
board of the University of Minnesota provided ethical
approval, and participants provided informed consent.
Population-based sampling involved a two-stage strat-
egy. The metropolitan area was divided into census-defined
clusters, and households were then randomly selected
within included clusters. Participants completed a home
interview and a clinic visit. A total of 268, 318, 142, and
145 adults aged 75 to 84 participated in both components
of each of the four most recent surveys, respectively.
Smoking status was assessed according to self-report.
In earlier surveys, smoking status was validated using
serum thiocyanate level. Validation was not performed in
the 2007-2009 survey because of high concordance with
self-report in previous surveys.® Sex-specific trends were
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Figure 1. Population-based trends in age-adjusted prevalence
of current and ever smoking in men and women aged 75 to
84 participating in the Minnesota Heart Survey. Data were
plotted at the midpoint of each survey, and models were age-
adjusted using generalized linear mixed models and setting
the age term to 80. P-values are for linear trends.

examined using generalized linear mixed models that
contained a random effect to account for the clustered
sampling. Age-adjusted prevalence was estimated for an
age of 80.

Participants were predominantly Caucasian (range:
98.5-100%), and the majority were women (53.8-67.9%).
The median age varied from 77.4 to 78.9.

The overall prevalence of current cigarette smoking
was less than 8% in all surveys and did not change sub-
stantially over time (P = .36). In the 1990-1992 survey,
the prevalence of current smoking was 7.8% in men and
4.4% in women (Figure 1). By the 2007-2009 survey, it
was 4.3% (P=.29) and 2.5% (P =.58), respectively.
Combining the four surveys, 20 of 23 currently smoking
men and 27 of 28 currently smoking women smoked 20
cigarettes or fewer per day.

The prevalence of ever smoking increased in women
across surveys (P = .08) (Figure 1). This increase was due
to a greater prevalence of past smoking (P = .04). In con-
trast, the prevalence of ever (P = .81) and past (P = .44)
smoking was consistent across surveys in men.

Past smokers reported quitting at increasingly younger
ages. In men, the reported quitting age decreased from
50.7 in the 1990-1992 survey to 44.6 in the 2007-2009
survey (P <.001). In women, it decreased from 56.0 to
45.7 (P < .001). The prevalence of quitting for health rea-
sons was 25.0% in the 1995-1997 survey and 38.2% in
the 2007-2009 survey in men (P = .38) and 45.5% and
40.7% in women, respectively (P = .86).

The benefits of smoking cessation and abstinence in
older adults include lower morbidity and mortality due to
CVD and smoking-related cancers, better physical func-
tion, and higher quality of life.'> Many of these benefits
occur within 1 to 2 years of quitting.'> Although the prev-
alence of smoking has remained consistent over the last
20 years, the absolute number of elderly smokers is
increasing as the population ages. Given the high underly-
ing CVD risk in older adults, the absolute number of
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