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BACKGROUND. The effect of hospitalization on nursing home patients with pneumonia is not known. We hoped 
to learn more about the effect of hospitalization on outcome by comparing patients with pneumonia from 2 nurs­
ing homes.

METHODS. Using a retrospective chart review, we compared a total of 129 patients with pneumonia from 2 
community nursing homes in upstate New York over a 2-year study period. The main intervention measures were 
treatment in the hospital or treatment in the nursing home. The main outcome measures were resolution or mor­
tality at 6 weeks.

RESULTS. Nursing home B had a hospital admission rate for pneumonia (38.8%) that was double that of nurs­
ing home A (19.4%). The patient populations were judged to be similar, and the overall mortality outcome for 
both (weighted average = 24.8%) was essentially identical.

CONCLUSIONS. Doubling the hospital admission rate in 1 of 2 similar groups of nursing home patients with 
pneumonia was not associated with an improved mortality outcome at 6 weeks.
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M
ore nursing home patients are admitted 
to the hospital for an infection than for 
any other reason, and pneumonia is 
responsible for the most hospital admis­
sions and deaths in this patient popula­

tion.14 During the last decade, preliminary research has 
supported a trend toward treating patients with nursing 
home-acquired pneumonia (NHAP) in the nursing 
home, instead o f  in the hospital.1413

This is our second report on the nursing home popu­
lation,5 but it is the first time we separated the patients 
in our study group according to nursing home resi­
dence. As practicing physicians at the referral hospital 
system, our utilization review indicated a possible sig­
nificant difference in the hospitalization rate between 
the 2 nursing homes, and we wanted to see if this affect­
ed overall mortality outcome.

Several papers have identified predictors o f  mortality 
in patients with NHAP. Measures showing a decline in a 
nursing home patient’s general well-being, such as activi­
ties o f  daily living (ADL), premorbid health conditions, 
functional status, or cognitive ability, appear to have been 
most consistently associated with increased mortal­
ity. 2.10>14-2« However, even though there was consistent evi­
dence o f poorer outcome in nursing home patients wit h 
pneumonia and certain predictors, there was very tittle
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information on how hospitalization affected outcome. 
One study by Fried and colleagues18 o f 316 episodes o f 
NHAP suggested that the presence o f  tachypnea predict­
ed that hospitalization would improve outcome. 
However, the assumption that treating nursing home 
patients with pneumonia in a hospital setting improves 
overall outcome has never been proved.

METHODS

We performed a retrospective chart review o f 2 com ­
munity nursing homes (designated A and B) in upstate 
New York. These 2 nursing homes were chosen because 
o f the investigators’ familiarity with the facilities from 
working in the referral hospital system, and because 
they are located approximately 2 miles from each other. 
Their geographic proximity indicates that they are 
drawing from the same patient population.

The facilities had very similar nursing education lev­
els and staffing patterns. Intravenous medications were 
not used in either nursing home. Both facilities had sub- 
acute-care patients. The average population size was 
similar, with 150 residents in nursing home A and 160 
residents in nursing home B during the 2-year study 
period, from January 1993 to January 1995.

Infection control records in the nursing homes were 
used to develop an initial list o f  patients who had been 
given a diagnosis o f  pneumonia. Patients were included 
in the analysis if they had a new infiltrate found on 
chest radiograph within 48 hours o f  the diagnosis. In 
addition, at least 1 o f  the following signs had to be pre­
sent: fever (temperature o f  101°F or higher or an 
increase o f  2°F above baseline); leukocytosis; tachyp-
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_ TABLE 1 ______________________________

Activities of Daily Living Measures for Patients Later Given 
a Diagnosis of Pneumonia from 2 Different Nursing Homes

Nursing Home A Nursing Home B
ADL mean ± SD mean ± SD

Eating 3.00 ± 1.30 2.97 ±1.11

Toileting 3.49 ± 0.94 3.43 ± 0.97

Transferring 3.45 ± 0.96 3.40 ± 0.91

Mobility 3.96 ± 1.41 4.11 ± 1.25

ADL denotes activities of daily living; SD, standard deviation.

nea (more than 20 breaths per minute); new cough with 
sputum production; or decline in activity or functional 
status.

An ADL score was abstracted from a standardized 
patient-review instrument that appeared in all patient 
charts.21 The scores used were from the most recent 
patient-review instrument that was completed more 
than 2 weeks before the patient’s entry diagnosis o f  
pneumonia. Four activities— eating, toileting, transfer­
ring, and mobility— were scored on a 5-point Likert-type 
scale (where 1 = highest functional status and 5 = total 
dependence).

Data were analyzed using the Statistical Package for 
Social Sciences (SPSS; Chicago, Illinois).22 Continuous 
variables were analyzed using the Student t test, and cat­
egorical variables were analyzed using likelihood ratios, 
chi-squared tests, confidence intervals, or the Fisher 
exact test when the sample size was small.

Patients were divided according to their nursing 
home residence. The 2 main treatment strategies were 
continued care in the nursing home or hospitalization 
within 24 hours o f  the initial diagnosis o f  pneumonia. 
Subsequently, there were 2 basic outcomes: improvement 
(resolution o f entry criteria) or death within 6 weeks o f 
the diagnosis.

RESULTS

Sixty-two patients from nursing home A  and 67 patients 
from nursing home B met our inclusion criteria. The 
average age at diagnosis was 83.7 years and was statisti­
cally similar in both nursing home groups. The annual 
incidence for NHAP, at the 2 nursing homes studied was 
essentially identical (20.6% vs 20.9%). Neither patient 
sex nor age predicted hospitalization or outcome. 
Average scores for each o f the ADL measures were not 
significantly different (P  >.05) between the 2 nursing 
home groups (Table 1).

Nursing home B had an admission rate o f  38.8% for 
patients with NHAP, twice that o f  nursing home A. 
Despite this significant difference in admission rates, 
there were no significant differences (P >.05) in mortali­
ty rates between the 2 nursing home groups for hospital­
ized patients, nonhospitalized patients, and overall mor­
tality outcome at 6 weeks (Table 2).

Surprisingly, the remainder o f  the identifying data 
comparing the 2 nursing home groups (age, percentage 
o f women, use o f  oxygen, average number o f prescribed 
medications per patient, diagnostic entry criteria, and 
incidence o f  major comorbidities) also did not identify 
any significant statistical differences (P  >.05). The aver­
age length o f stay for hospitalized residents o f  approxi­
mately 10 days was the same for both nursing homes.

Patients in both nursing home groups who were hos­
pitalized for pneumonia were associated with a signifi­
cantly higher risk o f dying than those who were not hos­
pitalized. Hospitalized patients from nursing home A had 
a fourfold chance o f dying, and those from nursing home 
B had a 2.56 times’ chance.

DISCUSSION

Both nursing homes had higher mortality rates for 
patients treated in the hospital than for those treated in 
the nursing home. Intuitively, sending patients who are 
more ill to the hospital for treatment seems like reason­
able clinical judgment. However, if this intervention

TABLE 2 ____________________________________________________

Hospitalizations and Outcomes for Patients with Pneumonia from 2 Different Nursing Homes

Not Hospitalized Hospitalized Admission
Nursing Home 'Died Resolved1 1Died Resolved1 Rate, % (95% C l)

A 10 40 6 6 19.4 25.8 (22.4 - 29.2)

B 7 34 9 17 38.8 23.8 (20.6 - 27.0)

Note: For nursing home A, N = 62; for nursing home B, N 
Cl denotes confidence interval.

= 67.
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does not improve outcome, then hospitalization would 
not be indicated.

Our findings do not provide an acceptable or standard 
admission rate for nursing home patients with pneumonia, 
or suggest that nursing homes should start slashing their 
admission rates for patients with NHAE However, we also 
do not believe our study results are isolated or parochial. 
In an 1897 paper, Sir William Oslei^3 stated that “to die of 
pneumonia [is] the natural end o f elderly people.” More 
than 100 years later, this observation may still apply.

Whether because o f the advent o f stronger oral antibi­
otics or the beginning o f critical investigations o f  the treat­
ment outcomes for NHAP, it appears that the pendulum 
has swung away from hospitalizing nursing home patients 
with pneumonia. The next question to be asked may be: 
Which select minority o f  patients with NHAP would bene­
fit from hospitalization? We believe that if supplemental 
oxygen and a reliable delivery route for antibiotics are 
available to the nursing home resident with pneumonia, 
hospitalization can generally be avoided.

Limitations
Our study was limited because o f its small sample size 
and retrospective design. There were many confounding 
variables we were unable to control, such as the treating 
physicians, the quality o f  care received in each nursing 
home, the specific antibiotics chosen, and input from the 
patients’ families. Despite this, we were able to demon­
strate the similarity o f  the most important prognostic 
variable —  ADL scores —  by comparing our 2 nursing 
home groups, and we documented several other impor­
tant measures o f  sameness.

CONCLUSIONS

Our study is the first to document a lack o f  association 
between hospitalization and decreased mortality in 2 
similar groups o f nursing home patients with pneumo­
nia. There was a significant difference in the admission 
rate between the 2 groups with NHAP (P <.05), but not a 
significant difference in mortality outcome at 6 weeks.

Our results raise some interesting and provocative 
conclusions that should stimulate further study on the 
effect o f hospitalization on patients with NHAP, includ­
ing whether the choice o f  oral antibiotics in the nursing 
home setting affects outcome.

ACKNOWLEDGMENT
This study was completed with a grant from The Joint American 
Academy o f Family Physicians Foundation’s American 
Academy of Family Physicians Grant Awards Program.

REFERENCES
1. Yoshikawa TT. Treatment o f nursing home-acquired pneu­

monia. J Am Geriatr Soc 1991; 39:1040-1.

2. Degalau J, Guay D, Straub K, Luxenburg MG. Effectiveness 
of oral antibiotic treatment in nursing home-acquired pneu­
monia. J Am Geriatr Soc 1995; 43:245-51.

3. Stein D. Managing pneumonia acquired in nursing homes: 
special concerns. Geriatrics 1990; 45:39-42, 47.

4. Crossley KB, Thum JR. Nursing home-acquired pneumonia. 
Semin Respir Infect 1989; 4:64-72.

5. Thompson RS, Hall NK, Szpiech M, Reisenberg LA. 
Treatments and outcomes of nursing-home-acquired pneu­
monia. J Am Board Fam Pract 1997; 10:82-7.

6. McCue JD. Rationale for the use of oral fluoroquinolones as 
empiric treatment of nursing home infections. Arch Fam 
Med 1994; 3:157-64.

7. Peterson PK, Stein D, Guay DRP, et al. Prospective study of 
lower respiratory tract infections in an extended-care nurs­
ing home program: potential role o f oral ciprofloxacin. Am 
J Med 1988; 85:164-71.

8. Zimmer JG. Needed: acute care in the nursing home. 
Patient Care 1993; 27:59-68.

9. Houston MS, Silverstein MD, Suman VJ. Community- 
acquired lower respiratory infection in the elderly: a com­
munity-based study of incidence and outcome. J Am Board 
Fam Pract 1995; 8:347-56.

10. Mehr DR, Foxman B, Colombo P. Risk factors for mortality 
from lower respiratory infections in nursing home patients. 
J Fam Pract 1992; 34:585-91.

11. Kayser-Jones JS, Wiener CL, Barbaccia JC. Factors con­
tributing to the hospitalization of nursing home residents. 
Gerontologist 1989; 29:502-10.

12. Guay DRP. Oral antimicrobials for nursing home-acquired 
bacterial pneumonia. Nurs Home Med 1994; 2:35-9.

13. Hirata-Dulas CA, Stein DJ, Guay DR, Gruninger RP, 
Peterson PK. A randomized study o f ciprofloxacin versus 
ceftriaxone in the treatment o f nursing home-acquired 
pneumonia. Arch Fam Med 1994; 3:157-64.

14. Medina-Walpole AM, McCormick WC. Provider practice 
patterns in nursing home-acquired pneumonia. J Am 
Geriatr Soc 1998; 46:187-92.

15. Marrie TJ. Pneumonia in the elderly. Curr Opin Pulmonary 
Med 1996; 2:192-7.

16. Muder RR, Brennen C, Swenson DL, Wagener M. 
Pneumonia in a long-term care facility: a prospective study 
of outcome. Arch Intern Med 1996; 156:2365-70.

17. Marrie TJ, Blanchard W. A comparison of nursing home- 
acquired pneumonia patients with patients with communi­
ty-acquired pneumonia and nursing home patients without 
pneumonia. J Am Geriatr Soc 1997; 45:50-5.

18. Fried TR, Gillick MR, Lipsitz LA. Whether to transfer? 
Factors associated with hospitalization and outcome of 
elderly long-term care patients with pneumonia. J Gen 
Intern Med 1995; 10:246-50.

19. Marrie TJ, Slayter KL. Nursing home-acquired pneumonia. 
Treatment options. Drugs Aging 1996; 8:338-48.

20. Mehr DR, Zweig SC, Kruse RL, Popejoy L, et al. Mortality 
from lower respiratory infection in nursing home residents.
J Fam Pract 1998; 47:298-304.

21. New York State Department o f Health. Hospital and com­
munity patient review instrument. DOH-694. Albany, NY: 
Department of Health, 1989.

22. SPSS 6.1 for Windows. Chicago, 111: SPSS, 1995.
23. Cushing H. The life of Sir William Osier. London, England: 

Oxford University Press; 1940:460.

The Journal of Family Practice, Vol. 48, No. 4 (Apr), 1999 2  9 3


