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Clinical Features of Patients on Home Oxygen Therapy Due
to Chronic Respiratory Failure at One University Hospital
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Chul-Gyu Yoo, Young Whan Kim, Sung Koo Han, and Seok-Chul Yang

Division of Pulmonary and Critical Care Medicine, Department of Internal Medicine and Lung Institute of Medical
Research Center, Seoul National University College of Medicine, Seoul, Korea

Background/Aims: Home oxygen therapy (HOT) costs a great deal every year and demand for the service is
growing. In Korea, health insurance has covered HOT since November 1, 2006. The objective of this study was to
evaluate clinical features of patients who used long-term HOT due to chronic respiratory failure and to determine the
appropriateness of oxygen prescriptions.
Methods: Between November 2006 and April 2010, patients prescribed long-term HOT were enrolled in the study at a
tertiary university referral hospital and their medical records and telephone survey information were evaluated. In total,
340 patients were evaluated retrospectively.
Results: Regarding the initial indications for HOT, their mean PaO2 was 49.8 mmHg and mean SpO2 was 82.2%.
Underlying diseases included chronic obstructive pulmonary disease (COPD, 19.8%), lung cancer (12.6%), and
interstitial lung disease (11.2%). The admission rate within 1 year was 53.4% and the average number of admissions
was 1.64/patient. Other underlying diseases for which oxygen was prescribed, despite not meeting the insurance
coverage criteria, were lung cancer (36.6%) and interstitial pneumonia (16.6%).
Conclusions: Home oxygen prescriptions have increased since health insurance coverage was extended. However,
cases of oxygen prescriptions frequently do not meet the coverage criteria. It is important to discuss extending
the coverage criteria to other disease groups, such as interstitial lung disease and lung cancer, in terms of costeffectiveness. Further, physicians prescribing oxygen therapy should be educated regarding the criteria.
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INTRODUCTION

ments in quality of life and reductions in healthcare
costs is leading to the development of more home-based

Chronic respiratory disease rates have continued to

treatments. Home oxygen therapy (HOT) improves

increase, and survival rates of patients with such dis-

a patient’s ability to exercise and reduces pulmonary

eases have also increased with advances in medical

arterial pressure, pulmonary artery resistance, and

management and monitoring. The search for improve-

mortality [1-3]. Some studies have reported that long-
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term oxygen therapy decreased hospitalization, and
that patients with good compliance tended to require
less hospitalization [4,5]. Long-term oxygen therapy has
been problematic due to poor compliance, and economic
ability influences compliance [6-8]. Investigations into
the realities of diseases, check-ups, and cooperation
between specialists and clinics regarding HOT patients
have been insufficient.
Since the national health insurance system extended
insurance coverage to HOT patients with hypoxemia

tus; smoking history; arterial blood gas analysis results;
SpO2 as measured by pulse oximetry; admission rates
and causes; ER visit rates and causes; mortality rates;
and causes and dates of death. We also conducted telephone surveys about oxygen inhalation rates, inhalation
methods, use of oxygen when moving, average use time
of oxygen per day, symptom changes after HOT, termination of oxygen therapy, and the cause of termination.
Our study was approved by the Institutional Review
Board at Seoul National University Hospital.

on November 1, 2006, in Korea, home oxygen prescriptions have increased. In this study, we investigated the

Statistical analysis

clinical features of patients who were prescribed HOT.

long-term oxygen therapy in a large group of patients.

Data are expressed as averages and standard deviations. Survival curves were prepared using the KaplanMeier method. Comparison of survival curves was carried out using the log rank test. All statistical analyses
were performed using SPSS version 18.0 (SPSS Inc.,
Chicago, IL, USA).

METHODS

RESULTS

Patients

Patient characteristics

We evaluated admission rates, causes of admission,
emergency room (ER) visit rates, causes of ER visits,
mortality, and underlying diseases. We also assessed
the appropriateness of prescribing and compliance with

This retrospective clinical study initially included 340
patients over the age of 16 with a first HOT prescription at a tertiary referral university hospital between
November 2006 and April 2009. We excluded patients
who did not meet the HOT criteria (n = 91), so the medical records of 249 patients were reviewed and telephone
surveys were performed to ask patients about compliance with HOT.

Indications for HOT
Indications for HOT are patients with PaO2 less than

The mean age at the time of the first prescription for
oxygen therapy was 64 years. Men accounted for 63%
(157/249) of the patients (Table 1). Underlying diseases
included chronic obstructive pulmonary disease (COPD,
19.8%), lung cancer (12.6%), interstitial lung disease
(11.2%), and tuberculosis-destroyed lung (6.9%) (Fig. 1).
Physicians who prescribed oxygen therapy included pulmonologists (71.0%), oncologists (12.0%), and thoracic
Table 1. Baseline characteristics of home oxygen
therapy patients

or equal to 55 mmHg or with SpO2 less than or equal

Characteristic

to 88%; patients with PaO2 between 56 and 59 or SpO2

Age, yr

below 89%, must also have congestive heart failure,

Male

erythrocytosis (hematocrit > 55%), or pulmonary hy-

Comorbidity

Home oxygen therapy
64 (21-95)
157 (63)

pertension to qualify. Patients with SpO2 below 88%

Hypertension

at exercise but SpO2 above or equal to 88% at rest also

Diabetes mellitus

48 (19)

qualify.

History of pulmonary tuberculosis

74 (30)

Chronic liver diseases

Study design
We reviewed medical records for the following char-

67 (27)

22 (8.8)

Average PaO2, mmHg

49.8 ± 10.5

Average SpO2, %

82.2 ± 9.31

acteristics: gender; age; underlying diseases such as

Follow-up duration, day

chronic liver disease, hypertension, and diabetes melli-

Values are presented as median (range) or number (%).
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surgeons (3.8%). The average follow-up period was 351
days after the patients were prescribed HOT.

Table 2. The cause of hospitalization
Causes of hospitalization

Frequency (%)

Associated with underlying disease

Laboratory and clinical findings
According to arterial blood gas analysis, the mean arterial partial pressure of oxygen was 49.8 ± 10.5 mmHg,
and the mean arterial oxygen saturation was 82.2
± 9.31%. After receiving a prescription for HOT, the
hospitalization rate within 1 year was 53.4% and the
average number of admissions of patients hospitalized
at least once was 1.64/patient. The average period was
2.6 months from prescription to admission. Causes of
admission included pneumonia (40.0%), acute aggravation of COPD (9.5%), acute decompensated heart failure
(9.5%), progression of cancer (5.5%), and others (Table 2).
After receiving a prescription for HOT, the ER visit
rate within 1 year was 54.2% and the average number
of ER visits in patients who visited the ER at least once
was 2.01/patient. The average time was 2.67 months
from prescription to ER visit. The causes of ER visits included pneumonia (29.6%), acute aggravation of COPD
(13.4%), progression of an underlying cancer 6.8%,
acute decompensated heart failure (6.2%), and others
(Table 3).

81.50%

Pneumonia

110 (40.00)

COPD aggravation

26 (9.45)

Heart failure aggravation

26 (9.45)

Cancer progression

15 (5.45)

Pneumothorax

11 (4.00)

IPF aggravation

6 (2.18)

Respiratory failure

5 (1.81)

Chemotherapy

5 (1.81)

Pleural effusion

4 (1.45)

Others

16 (6.00)

Not associated with underlying disease

18.50%

Arrhythmia

3 (1.09)

General weakness

3 (1.09)

Renal failure

3 (1.09)

Acute gastroenteritis

3 (1.09)

Others

39 (10.9)

COPD, chronic obstructive lung disease; IPF, idiopathic
pulmonary fibrosis.

Mortality and causes of death
At the time of the telephone survey, 150 of 249 patients (60.2%) had died. Among the patients who had
died, 72% (108/150) had died within 1 year, and 92%
(138/150) had died within 2 years. After receiving a prescription for HOT, the 1-year mortality rate was 43.4%
(108/249) and the 2-year mortality rate was 55.4% (138

Congestive
heart failure
2.4%

Others
32.5%

Lung
metastasis
5%

Pneumonia
6.5%

Lung cancer
12.6%

Tuberculosis
destroyed lung
6.9%

Figure 1. Underlying disease of home oxygen therapy patients.
COPD, chronic obstructive lung disease.
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Figure 2. Survival of home oxygen therapy patients (KaplanMeier analysis).
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Table 3. The cause of emergency room (ER) visit

Table 4. The cause of death

Causes of ER visit

Causes of death (n = 150)

Associated with underlying disease

Frequency (%)
74.90%

Frequency (%)

Associated with underlying disease

75.33%

91 (29.64)

Cancer progression

48 (32.00)

COPD aggravation

41 (13.35)

Pneumonia

25 (16.67)

Cancer progression

21 (6.84)

COPD aggravation

22 (14.67)

HF aggravation

19 (6.18)

IPF aggravation

12 (8.00)

Pneumothorax

15 (4.88)

Tuberculosis destroyed lung

2 (1.33)

Death on arrival

14 (4.56)

HF aggravation

2 (1.33)

13 (4.23)

Others

2 (1.33)

Pneumonia

Pleural effusion
Hemoptysis

9 (2.93)

Not associated with underlying disease

24.64%

IPF aggravation

5 (1.62)

Sepsis

Others

2 (0.67)

Asphyxia

2 (1.33)

24.60%

Gastronintestinal bleeding

2 (1.33)

13 (4.23)

Others

Not associated with underlying disease
Upper respiratory infection

5 (3.33)

28 (18.65)

Acute gastroenteritis

8 (2.60)

Values are presented as number (%).

Gastrointestinal bleeding

6 (1.95)

COPD, chronic obstructive lung disease; IPF, idiopathic

General weakness

5 (1.62)

Others

pulmonary fibrosis; HF, heart failure.

48 (14.20)

COPD, chronic obstructive lung disease; HF, heart failure; IPF,

Diagnosis

idiopathic pulmonary fibrosis.
%
40.00

/249) (Fig. 2).
Major causes of death included progression of underlying cancers (32%, 48/150), pneumonia (16.7%,
25/150), and acute aggravation of COPD (14.7%, 22/150)
(Table 4).

38.50%
36.20%

35.00
30.00
25.00
20.00

Compliance with HOT
We contacted the 74 patients being followed as outpatients regarding our survey about compliance. A total
of 9 patients could not be reached by telephone, and 1
patient refused to participate in the telephone survey.
Of the 64 respondents, 44 patients were using HOT
and 20 were not using HOT. Among the 20 patients who
did not use HOT, 7 patients had not used it from the beginning. Among the 13 patients who had discontinued
HOT, 12 patients had stopped using it because of symptomatic improvement, and 1 patient had stopped treatment because HOT was ineffective in relieving dyspnea.
The mean duration of oxygen use was 6.8 ± 4.2 months.
Among the 44 patients who were using HOT, the
mean oxygen usage time per day was 14.2 ± 8.8 hours
and the mean amount of oxygen used per day was 1.8 ±
0.9 L/min; 55% of patients used oxygen for longer than
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16.50%

15.00
4.40%
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Asthma
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0.00
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Figure 3. Underlying diseases did not meet the insurance
criteria for home oxygen therapy. ILD, interstitial lung disease.

15 hr/day, and 32.8% of patients used portable oxygen
when moving around.

Appropriateness of HOT prescribing
Among the patients we assessed, 91 did not meet the
insurance criteria for oxygen therapy. Their underlying
diseases included lung cancer 36.2% (33/91), interstitial lung disease 16.5% (15/91), and asthma 4.4% (4/91)
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(Fig. 3). The physicians who prescribed oxygen, despite

the present study, the admission rate within 1 year was

patients not meeting the insurance coverage criteria,

53.4%. Our results correspond well with those of an

included thoracic surgeons (69.2%), oncologists (46.3%),

earlier study on the causes of admission [4]. We found

and pulmonologists (21.6%).

that most common causes of hospital admission were
pneumonia (40.0%), acute aggravation of COPD (9.5%),
and acute decompensated heart failure (9.5%).

DISCUSSION

Huh et al. [12] reported that the 1-year mortality rate
was 21% and the 3-year mortality rate was 46%. In the

The Medical Research Council study and the Noctur-

present study, the 1-year mortality rate was 43.4% and

nal Oxygen Therapy Trial demonstrated that long-term

the 2-year mortality rate was 55.4%. Among the pa-

oxygen therapy treatment improved survival in patients

tients who died, 72% of patients died within 1 year and

with hypoxic COPD [1]. Oxygen therapy must be pro-

92% died within 2 years. This was the result of many

vided for at least 15 hours to be effective. HOT improves

advanced lung cancer and severe COPD patients at this

a patient’s ability to exercise and reduces pulmonary

tertiary hospital.

artery pressure [9,10], pulmonary artery resistance,

The insurance coverage criteria were based on studies

and mortality [11]. In Korea, insurance now covers some

of COPD patients. However, we investigated underlying

HOT. In this study, we sought to determine underlying

diseases with HOT, and found that COPD patients rep-

diseases, clinical features, and compliance among pa-

resented only 19.8% of oxygen prescriptions. The major

tients who received home oxygen prescriptions. Using

underlying diseases were lung cancer, interstitial lung

these data, we evaluated whether current oxygen pre-

disease, and tuberculosis-destroyed lung. Furthermore,

scriptions are appropriate and whether the insurance

diseases not meeting the insurance criteria—lung can-

coverage criteria are appropriate.

cer, interstitial lung disease, and asthma—accounted

A domestic study reported that the average oxygen us-

for 57.1% of all prescriptions. These patients were con-

age time was 14.5 ± 7.9 hours and patients using oxygen

sidered to need oxygen therapy as a result of their phy-

less than 8 hr/day accounted for 34% of cases [12]. Com-

sicians’ decisions or their own complaints of dyspnea,

pliance might be expected to increase after insurance

even though they did not meet the insurance criteria. It

coverage, but no significant differences were reported

is important to discuss increasing the coverage criteria

by another study conducted after insurance coverage

for certain diseases, such as lung cancer and interstitial

began [13]. In that study, the average oxygen usage

lung disease.

time was 9.8 ± 7.3 hours. In contrast, we found that the

Koo et al. [13] reported that the 36% of patients vol-

average oxygen usage time was 14.2 ± 8.8 hours and

untarily discontinued oxygen therapy. Causes of dis-

that 55% of patients used it for longer than 15 hours.

continuance included discomfort with oxygen therapy,

When compared with the former study, our respondents

difficulty with oxygen prescriptions, and economic

exhibited improved compliance. Also, in the previous

problems. These findings differed from the symptom-

domestic study, no patient used portable oxygen [13],

atic improvement observed in the present study: of the

whereas 32.8% of our respondents used portable oxy-

13 patients who discontinued oxygen therapy, 12 did so

gen. This finding seemed to be due to improvements in

because of symptomatic improvement.

patient awareness and the education of patients over
time.

In conclusion, oxygen prescriptions have increased
since the extension of insurance, and patient compli-

Ringbaek et al. [4] reported that HOT reduced hospi-

ance is improving over time. However, many patients

tal admission rates from 92.7% to 63.8% among COPD

with diseases that do not meet the insurance coverage

patients. This effect was particularly notable among the

criteria are being treated with HOT. Indeed, we found

compliant group. Silverman et al. [14] demonstrated

that lung cancer, interstitial lung disease, and asthma

that the most common causes of hospitalization in pa-

accounted for more than half of all cases. It is important

tients on long-term oxygen therapy were heart failure,

to discuss extending the medical insurance coverage

COPD exacerbations, and lung infections [12,14]. In

criteria to certain other disease groups.
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