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Background: We studied the incidence, characteristics, and survival of elderly patients from a defined
community who had pneumonia or bronchitis (lower respiratory tract infection).
Methods: This study was a population-based retrospective cohort study of residents of Rochester,
Minnesota, aged 65 years or older with a first episode of pneumonia or bronchitis during the calendar year 1987.
Results: Overall age- and sex-adjusted incidence rates for an initial episode in a calendar year were 5452
per 100,000: 2420 per 100,000 (95 percent confidence interval, 2056 to 2783 per 100,000) for bronchitis
and 3032 per 100,000 (95 percent confidence interval, 2639 to 3425 per 100,000) for pneumonia.
After exclusion of eight cases diagnosed at autopsy, the overall 30-day mortality was 10.7 percent. Patients
with pneumonia had lower survival than expected for the Minnesota white population (log-rank
statistic = 117.38, P<0.0001). The observed survival of patients with bronchitis was also significantly less

than expected (log-rank statistic =6.25, P=0.012).

Conclusion: Lower respiratory tract infections are common in the elderly. Most patients in this study were
not hospitalized, and atypical presentations were not observed. Early mortality (30 days) was high. Among
elderly patients with either pneumonia or bronchitis, the survival was lower than expected. This study
confirmed the need for population-based studies, because more than two-thirds of patients would have been
missed if only hospitalized patients were included. (J Am Board Fam Pract 1995; 8:347-56.)

Community-acquired lower respiratory tract in-
fections (LRTTs), including bronchitis and pneu-
monia, occur frequently in the elderly and are re-
sponsible for considerable morbidity and
mortality. Older people as a group are less resil-
ient than younger people, have more underlying
illnesses, and could be more likely to die after
LRTIL! Pneumonia is reported to be the leading
infectious cause of death and the fourth leading
cause of death overall in persons older than 65
years.2 The incidence of pneumonia® and the
mortality from pneumonia* appear to increase
with age.

Population-based studies can describe the
spectrum of LRTT in a representative population,
minimize the bias inherent in studies of hospital-
ized or other selected patients, and provide age-
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and sex-specific incidence. Although pneumonia
is a common and serious problem, only a few data
are available from populaton-based studies. Such
studies require a well-defined population and
access to complete medical records so that data on
all members of the population are available.

Clinicians need information on the clinical
characteristics and outcomes of patients with
LRTT to diagnose cases and to decide who should
be hospitalized or treated in the community or in
the nursing home. The spectrum of LRTT varies
enormously; bronchitis is often clinically indistin-
guishable from pneumonia, but because both can
be serious in the elderly, it is important to study
the entre spectrum of LRTL

Traditionally the diagnosis of pneumonia is
based on signs of chest parenchymal involvement,
confirmed by chest radiograph, although signs of
parenchymal involvement might be insensitive or
nonspecific. In the community or nursing home
setting, not all patients undergo chest radiogra-
phy, even though they might be treated with anti-
biotics. Thus, studies that require radiographic
confirmation might underestimate the occur-
rence of pneumonia and exclude both mild cases
in ambulatory patients with good outcomes and
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severe cases in nursing home residents with poor
outcomes. There is, therefore, a need for studies
to use diagnostic criteria that will include the full
spectrum of disease.

Elderly residents of the community at large or
of a nursing home can acquire LRTT, but not all
are hospitalized. Studies based on hospitalized or
nursing home patients focus on a limited segment
of the population. Incidence and outcomes re-
ported in such studies depend on local patterns of
triage and admission, which change over time, as
evidenced by the introduction of diagnosis-related
groups (DRGs) and the shift to treatment in the
ambulatory setting. The investigator thus needs
to include patients whose care is provided in the
community or nursing home and patients in the
hospital setting.

This study was designed to examine LRTT in
the residents of a well-defined population, includ-
ing the full spectrum of community patients (am-
bulatory, nursing home, and hospitalized) with
the full spectrum of illness (from mild bronchitis
to severe pneumonia). Our goals were first to se-
lect a community-based cohort of elderly resi-
dents with pneumonia or bronchitis and then to
use this cohort to describe the clinical character-
istics of the illness and to estimate incidence rates,
30-day mortality rates, and long-term survival
after an episode of LRTL

Methods

Study Design

This study is a population-based retrospective
cohort study of residents of Rochester, Minne-
sota, with pneumonia or bronchitis in 1987. Be-
cause LRTT is a potentially recurrent illness, par-
ticularly in patients 65 years of age or older, we
chose to study only the first episode during the
calendar year.

Study Setting

This study included all elderly residents of Roch-
ester, Minnesota, the county seat of Olmsted
County, which had a population of 70,745 in the
1990 census. Resources of the Rochester Epide-
miology Project, a project funded by the National
Institutes of Health, make it possible to conduct
population-based studies in Olmsted County.
Such studies are possible because almost all medi-
cal care to Olmsted County residents is provided
by a small number of health care facilities, which

include the Mayo Clinic and the Olmsted Medi-
cal Group with their affiliated hospitals. The
Mayo Clinic established a medical records system
more than 85 years ago, incorporating all inpa-
tient and outpatient information in a single dos-
sier-type medical record. All medical records are
easily retrievable for review. All diagnoses and
surgical procedures from these medical records
are also available in an index stored on a com-
puter. This index includes diagnoses made for
outpatient or clinic consultations, emergency de-
partment visits, nursing home care, hospitaliza-
tions, autopsy examination, and death certifica-
tion. In addition, the medical records of other
medical care providers in the area who have
served Olmsted County residents are also indexed
and retrievable. Thus, essentially all details of
medical care provided to the residents of Olmsted
County are available for study.

Patients

Medical records of elderly patients aged 65 years
or older in Rochester, Minnesota, during a 1-year
period (1987) who had a possible LRTT were se-
lected through a linked medical diagnostic index
and screened by a physician investigator (MSH)
for potential eligibility in the study. Records
of potential cases were reviewed in detail by a
trained, experienced nurse-abstractor to pick out
those that met the study definition. Further sam-
pling was done from a list of supplementary diag-
noses to ensure cases were not missed or mis-
coded as upper respiratory tract infections; no
additional cases were found. The year 1987 was
chosen as a typical, nonepidemic year for influ-
enza. We searched the medical diagnostic index at
our institution for diagnoses of pneumonia (with
or without infectious cause), brenchopneumonia,
pneumonitis, aspiration pneumonia, acute bron-
chitis, or acute exacerbation of chronic bronchi-
tis. Other chronic bronchitis entities were not
included.

Definitions of Lower Respiratory Tract Infection

For inclusion in the study, a potential case had to
have symptoms, signs, or other findings of pneu-
monia or bronchitis, such as a positive chest radio-
graph. A classification system was developed to
use all available data, including symptoms, signs,
chest radiograph, or autopsy report. Because this
was a retrospective study of actual practice, not all
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patients received all tests. Definite pneumonia in-
cluded autopsy-proven cases, as well as those with
a positive chest radiograph. Probable pneumonia
included cases with such symptoms as rigors,
hemoptysis, chest pain, chills, cough, congestion,
fever, and shortness of breath accompanied by
such signs as crackles, rhonchi, consolidation, or
tachypnea (providing strong supporting evidence
of pneumonia) but lacking a chest radiograph to
confirm the diagnosis. For analysis, these two
categories were considered preumonia. All other
patients with a history suggestive of lower respi-
ratory tract infection who lacked criteria to be
included as definite or probable pneumonia were
analyzed together as bronchitis.

Data Collection

Data collected by the trained nurse-abstractor in-
cluded date of birth; sex; residence in a nursing
home; underlying medical problems, such as car-
diovascular, pulmonary, endocrine, renal, or neu-
ropsychiatric illness; previous hospitalizations;
smoking status; medications; clinical presenta-
tion; radiographs; number of office visits; hospi-
talization; and outcome, such as death and vital
status at 1 year of follow-up. Data were directly
entered from medical records into a computer
data set by the nurse-abstractor.

Analysis
For estimating incidence rates, the entire popula-
tion of Rochester, Minnesota, 65 years or older,
was considered to be at risk. The
denominators for the incidence
rates were the age- and sex-
specific person-years among

Residence before LRTI

Nursing Home (112)
86)

rates were calculated using case deaths (all causes)
within 30 days of the date of the diagnosis as the
numerator and the identified cases as the denomi-
nator. The Kaplan-Meier method was used to es-
timate survival from the time of diagnosis to
death by any cause. Expected survival for a cohort
of age- and sex-matched individuals from the
Minnesota white population was derived.® Ob-
served and expected survival curves were com-
pared using a one-sample log-rank test.” Confi-
dence intervals for proportions were constructed
assuming a binomial distribution. Statistical
analyses were performed using SAS.®

Results

Patients

We screened 1838 medical records; 497 potential
cases were reviewed, and 421 patients met the
study definition. Of these 421 Rochester patients
with LRTI, 261 were women and 160 were men:
117 women and 61 men had bronchitis, and 144
women and 99 men had pneumonia. Alterna-
tively, approximately 1 of every 34 adults aged 65
years or older has at least one episode of pneumo-
nia each year.

Of the total population with LRTT, the major-
ity — 309 (73 percent) — lived in the community
(Figure 1). Patients who lived in a nursing home
were classified as having pneumonia more often
than bronchitis: 86 (77 percent) of the 112 had
pneumonia. In contrast, community patients were
equally likely to have either disease: 157 (51 per-

Treatment for LRTI

Nursing Home (70)
(50)

Rochester residents in 1987, as “oroneits (26
obtained by linear interpolation
between decennial census data.’
Incidence rates were age- and
sex-adjusted to the 1990 US
white population. Confidence
limits for the incidence rates
were constructed assuming a
Poisson distribution for the
rates. Patients with pneumonia
diagnosed at autopsy were ex-

Community (309)
(157)

'anehkin (20)

Pneumonia (31)
Bronchitis (6)

Hospital (125)
Pneumonia (99)

[Dlagnoud at Autopsy (B)]
Bronchitis (26)

Pneumonia (68)
Bronchitis (20)

Community (218)

'Bmmhiﬁa (152)

cluded from the analysis of 30-
day mortality after diagnosis and
from the analysis of survival after
diagnosis. The 30-day mortality

F (86)
Bronchitis (132)

Figure 1. Residence of 421 patients before diagnosis of lower respiratory
tract infection (LRTT), types of LRTI, and location of treatment.
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Table 1. Incidence Rates of Bronchitis in Rochester, Minnesota, by Age

and Sex, 1987,

comorbid conditions with age.
Those in the oldest age group

had less respiratory illness, cur-

Women Men Total

rent smoking, and steroid use
Age, Years No. Rate No Rare No. Rate E”_ R

and more cardiac disease, recent
65-74 52 2404 25 1685 77 2111 hospitalizations, use of major
75-84 38 2180 3 4095 69 2760 tranquilizers, and, particularly,
B3+ 27 3151 5 2075 32 2901+ neurologic illness (dementia or
Total 117 2398 61 2522% 178 24201 previous StI‘OkC)
95% CI* 19442852 1888-3156 2056-2783

*Rates per 100,000 age-adjusted to 1990 US white population.

tRates per 100,000 age- and sex-adjusted to 1990 US white population.

+CI, confidence interval.

cent) of the 309 had pneumonia. In 8 patients
(5 resided in a nursing home and 3 in the com-
munity) the diagnosis was first made at autopsy.

Among the 107 patients residing in the nursing
home in whom the diagnosis was made before
death, 70 (50 pneumonia, 20 bronchitis) were
treated in the nursing home and 37 (31 pneumonia,
6 bronchitis) were hospitalized. Among the 306
patients residing in the community in whom the
diagnosis was made before death, 218 (86 pneu-
monia, 132 bronchitis) were treated in the com-
munity and 88 (68 pneumonia and 20 bronchitis)
were hospitalized.

Incidence

The overall age- and sex-adjusted incidence rate
was 5452 per 100,000 (95 percent confidence in-
terval [ClI], 4916 to 5987 per 100,000). The age-
and sex-adjusted incidence rates of bronchitis
(Table 1) and pneumonia (Table 2) were 2420 per
100,000 (95 percent CI, 2056 to 2783 per 100,000)
and 3032 per 100,000 (95 percent CI, 2639 to
3425 per 100,000), respectively (Figure 2).

Underlying Medical Conditions
A large number of both the pa-

. . . and Sex, 1987.
tients with pneumonia and those

Clinical Picture

The clinical signs of LRTI
present on examination at the
onset of pneumonia and bron-
chitis are shown in Tables 5 and 6. Data on the
8 patients in whom diagnosis at autopsy was made
were excluded. The presence or absence of every
clinical sign was not always documented in the
medical records of each patient, so the percent-
ages shown were calculated assuming that a
clinical sign was negative if not recorded. In the
pneumonia group, at least 38 percent had even a
low-grade fever, and 26 percent had a minimal el-
evation in respiratory rate; 66 percent did have at
least a mild elevation of heart rate, and about one-
half had rales or rhonchi. Overall, most of the
clinical signs usually reported in patients with
pneumonia were found in fewer than one-half of
the patients, an indication of the need for careful
clinical observation in making the diagnosis of
pneumonia.

Hospitalization

Of the 413 patients in whom the diagnosis was
made antemortem, 125 (30 percent) were hospi-
talized: 99 with pneumonia and 26 with bronchi-
tis (42 percent of those with pneumonia and 15

Table 2. Incidence Rates of Pneumonia in Rochester, Minnesota, by Age

with bronchitis had underlying Wormen Men oul
cardiac, I‘CSpiI"‘lt()Ty, or neuro- Age, Years No. Rate No. Rate No Rate
loglc' colndmox‘ls or had been 5574 . 1248 1 3901 ol 1673
hospitalized within 2 years of g4 0 4 35 4624 95 3800
the LRTT episode (Table 3). Few .o 57 6651 30 12,448 87 7923
were immunosuppressed, were 144 2426+ 99 4084 243 3032t
receving on-going treatment 95% Clt 2011-2842 32794889 2639-3425

with antibiotics or psychoactive
drugs, or were current smokers.
Table 4 shows the relation of

*Rates per 100,000 age-adjusted to 1990 US white population.
tRates per 100,000 age- and sex-adjusted to 1990 US white population.
$C1, confidence interval.
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Figure 2. Unadjusted incidence rates for lower respiratory tract infections.

percent of those with bronchitis). Hospitalization
rates were highest among the patients with pneu-
monia who were 75 to 84 years old (Figure 3).
Fewer patients with bronchitis in any age group
were admitted to the hospital. The median stay
was 8.0 days for the 99 hospitalized patients with
pneumonia and 6.5 days for the 26 hospitalized
with bronchitis.

30-Day Mortality and Survival Rates

There were 44 deaths within 30 days of the diag-
nosis of LRTI (Table 7). Thirty-day mortality for
elderly patients with pneumonia was 13 percent,
or, alternatively, 1 of every 8 patients died within
30 days of the onset of pneumonia. Elderly pa-
tients with pneumonia had reduced survival; sur-
vival after an episode of pneumonia was 70 per-
centat | year, 62 percent at 2 years, and 54 percent
at 3 years. Of 125 hospitalized patients, 17 (18
percent) died within 30 days. Although 34 (67
percent) of the 51 deaths occurred in nursing
home residents, only 33 percent of those deaths
occurred in the hospital.

Observed and expected survival curves for
patients with pneumonia and bronchitis are
shown in Figures 4 and 5, respectively. The
observed survival of patients with pneumonia
was significantly less than expected (log-rank
statistic=117.38; P<0.001). Also, the observed
survival of patients with bronchitis was signifi-
cantly less than expected (log-rank statistic =6.25;
P=0.012). When analysis was restricted to
patients who survived at least 30 days after an
episode of LRTI, the survival of patients with
pneumonia was still significantly less than
expected (log-rank statistic=44.36; P <0.001),

[E Bronchitis

but that for patients with bron-
M Pneumonia

chitis was not significantly differ-
ent from expected (log-rank
statistic=0.145; P=0.699).

Discussion

We conducted a population-
based study of LRTT in the eld-
erly, including ambulatory,
hospitalized, and nursing home
patients. We found that LRTI
was common. Although some
episodes of bronchitis likely did
not come to medical attention,
there were more patients with
pneumonia than bronchitis. Fewer than one-half
of all Rochester residents with pneumonia were
hospitalized. Surprisingly, overall, an atypical
presentation was not seen. Early mortality was
high and contributed to 52 of the 196 observed
deaths (including patients who had the diagnosis
at autopsy). Patients who are alive 30 days after an
episode of pneumonia still have significantly
lower survival than expected.

Knowledge about common, potentially serious
illnesses, such as pneumonia, is important. Com-
munity-based studies provide the most unbiased
information because all members of the commu-
nity are included; in our study these included

Table 3. Underlying Medical Conditions, by Diagnosis,
in 421 Patients with Lower Respiratory Tract Infections.

Bronchitis Pneumonia
(n=178) (n=243)
No. (%) No. (%)
Comorbid conditions
Cardiac 76 (43) 136 (56)
Respiratory 40 (22) 64 (26)
Neurologic 39 (22) 93 (38)
Diabetes 24 (13) 32 (13)
Current cancer (any) 9(5) 24 (10)
Renal failure 9 (5) 19 (8)
Hip fracture <2 years 4(2) 13 (5)
Hospitalized <2 years 63 (35) 117 (49)
Medications
Steroids or immuno- 12 (7) 14 (6)
suppression
Chronic antibiotics 11 (6) 13 (5)
Recent antibiotics 25 (14) 32 (13)
Major or minor tranquilizers 15 (8) 44 (18)
Antidepressants 6(3) 11 (5)
Habits
Current smoker 25 (14) 25 (10)
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Table 4. Underlying Medical Conditions, by Age, in 421 Patients with

Lower Respiratory Tract Infections.

be hard to differendate from an
exacerbation of an underlying ill-

Age Group, Years

ness, such as chronic obstructive

pulmonary disease. To ensure an

65-74 75-84 85+
(n=138) (n=164) n=119) accurate numerator, C()mplcte
case ascertainment is vital, bu
No. (%) No. (%) No. (%) rta t1s vital, but
changes in case definition and
Comorbid conditions exclusion criteria can markedly
Cardiac 52 (38) 84 (51) 76 (64) al e
ter the number of cases found.
Respiratory 37.(27) 5131 16 (13) . )
Neurologic 13 (9) 50 (30) 69 (58) Developmg apr ?‘Ct}Cﬂ] yet com-
Diabetes 21 (15) 25 (1%) 10 (8) prehensive case definition for an
Current cancer (any) 8(6) 17.10) 8(7) illness that is quite variable in
Renal failure 7 (5) 12(7) 9 (8) . Ay e ¢ i
Llip fracture <2 years 32) 74 706) presentation, management, anc
Hospitalized <2 years 4231 73 (45) 65 (54) outcome has been one of the
Medications problems in studying LRTL.
Steroids or immunosuppression 13 (9) 9 (5) 4(3) Even th ough our data were
Chronic antibiotics 5@ 11 (7) 3(7) e . bel; |
Recent antibiotics 15 (11) 23 (14) 19 (16) retrospective, we believe that we
Major or minor tranquilizers 12 (9) 24 (15) 23(19) have developed a reasonable,
Antidepressants 3@2) 10(6) 13 practical, useful definition. Be-
Habits cause the differences between
Current smoker 27 (20) 20(12) 3(3)

bronchitis and pneumonia might

community patients, hospitalized patients, and
nursing home patients. As shown in Figure 1, a
considerable number of elderly patients with
LRTT were ambulatory community patients —
patients not included in other studies.

There are few, if any, reported incidence rates
for pneumonia and bronchitis in defined Ameri-
can populations. Such rates are necessary to
understand the magnitude of this clinical prob-
lem and to plan for resource utilization. Incidence
rates for pneumonia and bronchitis are difficult to
determine because complete medical records for
defined populations with known age and sex
distributions are generally not
available in the United States.

There are several problems in

be unclear at times, our study
included the entire spectrum of bronchitis and
pneumonia.

Second, there are many potential sources of
bias. Restrictive study criteria can lead to the ex-
clusion of patients whose conditions are diag-
nosed clinically but lack confirmatory tests as
basic as a chest radiograph. Many studies have in-
cluded only hospitalized patients,”1113:.15-24 even
though it is likely that the sickest patients are
admitted to a hospital. Others have excluded
nursing home patients??>? (and even more fre-
quently do not mention whether nursing home
patients are included) because of potential differ-

Table 5. Proportion of Patients with Pneumonia Who Had Abnormal Signs

studying a common, varigble ill- Recorded*: by Age.
ness, such as lower respiratory —
.. . . . Age Group, Years Total

tract infection. First, there is
considerable variation in the defi- 65-74 75-84 85+

.. . (n=58) n=93) (n=84) (n=23%5)
nitions. The most common cri-
teria for pneumonia are a combi- Signs No. (%) No. (%) No. (%) No. (%)
nation of positive signs or Crackles 32 (55) 50 (54) 55 (64) 137 (58)
symptoms and other supporting Rhonchi 31(53) 35 (38) 41 (49) 107 (46)
evidence (most commonly a Fever (37.5°C) 1831 34 37) 40 (48) 92 (39)
chest radiograph with new find-  Respiratory rate 225/min =~ 11 (19) 26 (28) 25 30) 62 26)
ings not consistent with other Heart rate = 80/min 33(57) 66 (71) 61 (73) 160 (68)

disease processes).”1* Bronchitis
is more difficult to define and can

*The percentage of all patients in each age stratum, excluding patients in whom diag-
nosis was first made at autopsy.
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Table 6. Proportion of Patients with Bronchitis Who Had Abnormal Signs

Recorded*: by Age.

hospitalized and appear to do
well. It might be possible to rec-

Age Gfoup, Yeiss Total ognize wljuch low-‘risk. patients do
n not require hospitalization and
65-74 75-84 85+ o b health
(n=77) (n=69) (m=32)  (n=178) ‘e{jﬁ' 5’ 531"“: o sarelCOStS-
nderlying medical condi-
Signs No. (%) No. (%) No. (%) No. (%) . % o g "
tions, with the exception of neu-
Crackles 13 (17) 23 (33) 9 (28) 45 (25) rologic disease, cardiac disease,
Rhonchi 26 34) 25 (36) 12 (38) 63 (35) and recent hospitalizations, were
Fever (37.5°C) 11 (14) 11 (16) 10 31) 32(18) not markedly more common in
Respiratory rate =25/min 5(6) 11 (16) 8 (25) 24.(13) patjents with pneumonia than in
Heart rate = 80/min 3444 39 (57) 19 (59) 92 (51)

those with bronchitis. Given the

*The percentage of all patients in each age stratum, excluding patients in whom diag-

nosis was first made at autopsy.

ences in presentation and outcome. Our study
included all patients from a well-defined com-
munity, including ambulatory, hospitalized, and
nursing home patients.

With few exceptions,”!2:13:2428 mogt studies of
pneumonia do not focus on the elderly, but include
adults of all ages. Results obtained from younger
patients might well not be valid for older patients;
mortality, for example, increases with age.23:2
The number of elderly patients included in these
studies might be small, depending on the study de-
sign, and thus not appropriate for subgroup analy-
sis. Results are often not stratified by age, and age-
specific incidence rates are not available. Specific
data for the elderly were supplied by this study.

As expected, the incidence rates for a first epi-
sode of LRTI were high and increased with age,
especially for patients with pneu-

monia. The rates would be even 100
higher if subsequent episodes in
the year were included. Although 80 |

pneumonia rates increased
markedly with age, caution is
needed in interpreting the rela-
tion between pneumonia risk
and age as such, because the
three age groups studied had dif-
ferent burdens of underlying ill-
ness. The hospitalization rate
was high, particularly for pa-
tients with pneumonia, and the
length of stay considerable, even
for patients with bronchitis,
which is of serious concern in
times of cost management. Many
patients with pneumonia are not

Hospitalized (%)

substantial burden of disease in
the elderly, it is not surprising
that there is relatively little dif-
ference between groups for most conditions. As
expected, neurologic disease, cardiac disease, re-
cent hospitalizations, and the use of major tran-
quilizers occurred more often among older pa-
tients. The smaller proportion of patients with
underlying respiratory illness and steroid use was
likely due to survivor effect: patients with chronic
obstructive pulmonary disease and conditions re-
quiring steroid use could die as a result of these
conditions, and therefore these conditions are less
frequent among survivors. The smaller proportion
of current smoking in the oldest patients was likely
due either to lack of access to cigarettes or to sur-
vivor effect.

Clinical signs were difficult to quantify because
of missing data; for example, in many cases tem-
perature was not recorded. Clinical signs are

[@ Bronchitis
B Pneumonia

65-75 75-84 85 +
Age, years

Figure 3. Proportion hospitalized, by age, among patients with lower
respiratory tract infection. In the age group 65 to 74 years, 6 patients had
bronchitis and 20 had pneumonia; in the age group 75 to 84 years, 16 had
bronchitis and 48 had pneumonia; and in the age group 85 years or older,
4 had bronchitis and 28 had pneumonia.
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Table 7. 30-Day Mortality, by Age, in Patients with Lower Respiratory

Tract Infection.*

mortality does, however, give a
sense of the seriousness of this

condition in the elderly. Patients

Pneumonia Bronchitis f .
_ with pneumonia, not surpris—
Age Group, TPTTA b hicher:30<d
Years No. Deaths, % 95% CIt No. Deaths, % 95% CIt ingly, had a much higher 30-day
mortality than patients with
65-74 3/58 5 1-14 4;7(7) > 1-13 bronchitis. Although two-thirds
g 5/9 6 9-25 4/6 < LExxg
AR v - i ik i ok of deaths within 30 days oc-
'y o s $ird 1 1 =9 curred in nursing home resi
Total 31/235 13 9-18 13/178 7 4-12 g

*Excluding patients in whom diagnosis was made at autopsy.
+CI, confidence interval.

more likely to be recorded when present than
when absent, especially in the sickest patients,
who are the most likely to receive a complete
evaluation in or out of the hospital. The assump-
tion was made that if a clinical sign was not re-
corded, it was considered to be negative. As a re-
sult, the presence of clinical signs could have been
underestimated. Clinical signs did not change
with age; this finding does not support the clinical
concept that atypical presentation increases with
increasing age. Comparison of signs in patients
with pneumonia and in those with bronchitis was
not possible because clinical signs were among the
criteria used to determine the diagnostic category.

In this study, we used 30-day all-cause mortal-
ity rates, which approximate deaths due to the
episode of illness. Some deaths that occurred
within the 30 days might, of course, be attributed
to other causes, and, in the elderly, most deaths
likely have a multifactorial cause. The 30-day

dents, a small minority of these
patients were transferred to a
hospital before death.

The survival curves show a substantial reduc-
tion in survival in patients with pneumonia in the
first 30 days after diagnosis. Even among patients
who survived for 30 days, subsequent survival was
lower than expected, a finding suggesting that eld-
erly patients with an episode of pneumonia have
an increased mortality risk compared with the
general population. This increased risk might not
be due to the episode of LRTT but to underlying
illnesses.

The strength of this study was that it was com-
munity-based, allowing generalization of these
results to other similar populations. The major
limitation, as of any retrospective study, was miss-
ing data: either data that were collected but not
recorded in the medical record or data that were
never collected. Although the medical records
system in this community is known to be among
the most detailed and accurate available, there
might be some bias in assignment to diagnostic

categories because fewer chest
radiographs were done in nurs-
ing home residents.

Conclusion

This study confirmed the need
for population-based studies, in
that more than two-thirds of pa-
tients, those who were not hospi-
talized, would have been missed
using a more typical study design
with only hospitalized patients.
As expected, incidence rates were
high and increased with age, a

100
80
= 60
®
e
£ w0
= Pneumonia, observed
—— Pneumonia, expected
20
0
0 1 2 3 4

Years

Figure 4. Kaplan-Meier survival of patients with pneumonia compared with

expected survival.

finding confirming the clinical
impression that LRTT is a com-
mon illness in the elderly. Pa-
tients with pneumonia were
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20

40 = Bronchitis, observed
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Figure 5. Kaplan-Meier survival of patients with bronchitis compared with

expected survival.

more likely to have cardiac or neurologic disease
or recent hospitalizations than were patients with
bronchitis. The presence of clinical signs changed
little with age; only a small number had a fever or
increased respiratory or heart rates.
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