
Eur RespirJ 
1989,2,977-980 

Psychosocial effects of continuous oxygen therapy in hypoxaemic 
chronic obstructive pulmonary disease patients 

A. Lahdensuo**, M. Ojanen+, A. Ahonen++, J. Laitinen**, H. Poppius*, Y. Salorinne++, 
R. Tammivaara***, P. Tukiainen*, K. Venho++•, V. Vilkka••• 

Psychosocial effects of continuous oxygen therapy in hypoJ«Jemic chronic obstruc
tive pulmonary disease patients. A. Lahdensuo, M. Ojanen, A. Ahonen, J. Laitinen, 
H. Poppius, Y. Salorinne, R. Tammivaara, P. Tukiainen, K.Venho, V. Vilkka. 
ABSTRACT: Twenty six hypoxaemic patients with severe and stable chronic 
obstructive pulmonary disease (COPD) were treated with continuous domicil
Iary oxygen for a six month period. The patients were evaluated 1, 3 and 6 
months after the start of oxygen therapy. In addition to blood gas analysis, 15 
coping skills were evaluated by the patient and by the nurse, who also rated the 
general activity of the patients. Depression was measured by Beck Depres.~lon 
Inventory (BDI) at the start of the trial and after six months' oxygen therapy. 
The general psychosocial response was meagre; no significant changes were 
observed In any psychosocial measures. The response was slightly better In 
younger and less hypoxaemic patients. We concJude that the psydt6soclal 
response to oxygen therapy In severely hypoxaemic COPD p~tle.n.ts'ls limited. 
Eur Respir 1.,1989, 2, 977-980. · · · ._. .. : ·.; ·:· 

Depts of Pulmonary Diseases, Helsinki', Tampere .. 
and Turlru ... University Hospitals; Dept of Psychol
ogy+, Tampere University; Laakso Hospital•+, 
Helsinki and Tiuru Hospital" ', Tiuruniemi, Finland. 

Correspondence: A. Lahdensuo, Dept. of Pulmo· 
nary Diseases, Tampere University Hospital, SF 
36280 Pikonlinna, Finland. 

Keywords: 0\ronic obstructive pulmonary disease; 
O:>tygen therapy; psychosocial effects. 

Accepted after revision August 18, 1989. 

Since the reports of the British Medical Research 
Council Working Party (BMRC) [1] and the Nocturnal 
Oxygen Therapy Trial Group (NOTI) [2] described a 
fall in the chronic obstructive puLmonary disease (COPD) 
mortality during continuous oxygen therapy, this treat
ment has been increasingly popular. Although COPD 
patients have considerable psychosocial problems [3-6] 
few studies have been carried out that measure the life 
quality effects of oxygen therapy. The aim of our study 
was to investigate the psychosocial effects of oxygen 
therapy in hypoxaemic COPD patients. 

Patients and methods 

Our criteria for continuous oxygen therapy were: 1) 
severe COPD; 2) no smol9ng during three months; 3) 
arterial oxygen tension (Paoz) <55 mmHg or Pao2 55-59 
mmHg and one of the following: haematocrit >55, cor 
pulmonale in electrocardiogram (ECG) or history of at 
least one attack of acute cardiac failure due to cor pul
monale. The blood gas analysis had to be taken twice 
with an interval of at least three weeks to confirm the 
stability of the disease. 

Twenty six patients, mean age 63 yrs, (range 45-75 
yrs), 7 females and 19 males, fulfilled the above crite
ria. The medical treatment of these patients consisted of 
stable bronchodilatatory therapy and diuretics and digi
talis. No psychotropic drugs were used. Oxygen was 
administered for these patients using oxygen concentra
tors and nasal cannulae with a flow which increased their 

Pao2 values above 8.0 kPa (60 mmHg) and the increase 
had to be at least 0.8 kPa (6 mmHg). Patients were re
quired to use oxygen therapy 24 h a day for six months. 

Table1.- Coping skills. The list of specific skills and their 
means at the initial measurement (patient ratings, n -26) 

1. Eating 1.6 
2. Getting out of the bed 1.7 
3. Going to the toilet 1.8 
4. Dressing 2.5 
5. Light, ht>bby-like, work 2.7 
6. Walking a short distance (1 0- 20 m) 2.7 
7. Going down stairs 2.8 
8. Washing 3.1 
9. Longer standing 3.3 
10. Preparing food 3.7 
11. Squatting and bending down 3.8 
12. Lifting and carrying things 3.9 
13. Going up stairs 4.1 
14. House cleaning 4.3 
15. Walking long dis tance (over 500 m) 4.5 

The scale: 
1 = No problems. 
2 = Some problems; I do not manage as fast or as easily as 

before, but I cope quite well. 
3 =Quite a lot problems; I manage without help, but not easily. 
4 =A lot of problems; I need help, I manage alone only with great 

difficulties. 
5 =Very difficult; l dt> not manage alone. 
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The patients were evaluated in hospital 1, 3 and 6 
months after the start of oxygen therapy. In addition to 
blood gas analysis, several psychosocial evaluations were 
performed during these visits. Fifteen coping skills (table 
I) were evaluated by the patient (5 point scale) and by 
the nurse (10 point scale, increasing numbers- increasing 
difficulties), and the general activity and independence 
of the patients was evaluated using a 10 point visual 
analogue scale. Depression was measured by the Beck 
Depression Inventory (BDI) [7] at the start of the trial 
and after six months' oxygen therapy. The internal 
consistency reliabilities (Cronbach's Alpha) of initial 
measurement were as follows: BDI 0.82, coping skills 
(patient) 0.88, coping skills (nurse) 0.92. The mean 
correlation of patient and nurse coping skills was 0. 77 at 
four measuring points. 

Student's paired t-test and two-factor analysis of vari-

ance with repeated measures were used for the statistical 
analysis. The study design was approved by the local 
Medical Ethics Committee. 

Results 

Before oxygen therapy the patients suffered from 
considerable hypoxaemia and their mean arterial carbon 
dioxide tension (PacoJ values were at the upper limit of 
the values generally regarded as normal (table 2). The 
general psychosocial response to oxygen therapy was not 
pronounced in our patients despite their good oxygena
tion response. Although the trend was positive in all 
variables, no significant improvement was observed. The 
best treatment effect was seen in depression (p<0.06), 
(table 3). 

Table 2. -The results (means and so) of arterial blood gas analysis during the trial in 26 patients with 
severe COPD 

Ambient air Low-flow oxygen 

Time months 0 1 3 6 

kPa nunHg kPa mmHg kPa mmHg kPa mmHg 

6.5 48.3 8.6 64.1 8.5 63.9 8.4 63.2 
(0.9) (7.5) (1.2) (9.1) (1.3) (9.6) (1.5) (10.9) 

6.1 45.3 6.1 46.0 6.5 48.7 6.5 48.6 
(1.8) (13.3) (1.7) (12.4) (1.7) (13.0) (2.0) (15.1) 

pH 7.42 7.41 7.40 7.40 
(0.1) (0.1) (0.1) (0.1) 

BE mmol·I-1 4.4 3.7 4.1 4.2 
(4.4) (4.1) (4.3) (4.2) 

COPD: chronic obstructive pulmonary disease; Pao
2

: arterial oxygen tension; Paco2; arterial carbon dioxide 
tension; BE: base excess. 

Table 3.- Psychosocial response (mean and so) in 
26 patients with severe COPD during 6 months' 
domiciliary oxygen therapy 

General activity and 
independence 1 

Depression2 (BDI) 

Coping skills 2 

(patient) 

Coping skills 2 

(nurse) 

0 

5.4 
(1.4) 

18.2 
(9.3) 

45.8 
(9.5) 

85.6 
(24.6) 

months 
1 3 

5.5 
(1.6) 

44.6 
(11.3) 

5.5 
(1.9) 

42.3 
(12.7) 

82.0 83.1 
(25.5) (27 .6) 

6 

5.9 
(2.1) 

15.1. 
(9.6) 

42.8 
(12.6) 

83.4 
(24.3) 

• : p<0.06; 1: increasing values = improvement; 2: decreasing 
values = improvement; COPD: chronic obstructive pulmonary 
disease; BDI: Beck Depression Inventory. 

In order to find out whether any subgroups responded 
differently to oxygen therapy, we divided our patients 
according to their initial mean Pao2 values and ages into 
two groups of equal size. In patients with poor initial 
Pao2 values the psychosocial response to oxygen therapy 
was nil. In patients with a better initial Pao2 level a sig
nificant response (p<0.05) was observed in both patient 
and nurse evaluated coping skills and the response in 
depression approached statistical significance (p<0.07). 
Similarly, patients above 64 yrs of age showed no psy
chosocial response, but patients below 64 yrs responded 
significantly in depression (p<0.03). 

Two--factor analysis of variance with repeated meas
ures confirmed the small treatment effects on psychoso
cial variables. Of the interaction effects only that of time 
and Pao2 values on coping skills evaluated by the nurse 
was statistically significant (p<O.Ol). The paired t-test 
compares only the initial and final measures, but analysis 
of variance uses data on all measurement points. Also 
the interaction effect is "pure" and does not contain any 
main effects as in paired t-test. 
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The association of psychosocial and blood gas analysis 
measures (Paol and Paco:J was also examined. The cor
relations were practically zero (0.00-0.26). The psycho
social condition of patients could not be predicted by 
blood gas measures. 

Discussion 

The COPD patients suffered from considerable depres
sion by the BD I. The normal range in BDI is 0-10 points 
[7]. We studied a group of 70 patients who had suffered 
from tuberculosis and found that their mean BDI was 
12.3 (unpublished observation). In a Finnish sample of 
299 patients with coronary heart disease, the mean BDI 
was 13.0 [8). Thus, the initial level of depression ob
served in our COPD patients was high (BDI= 18.2), and 
depression was especially high (20.4) in older COPD 
patients. Depression involved mainly fatigue, weakness 
and exhaustion, but guilt feelings and suicidal thoughts 
were approaching the normal level. Similarly in NOIT 
patients 42% showed evidence of depression [6]. 

Marked problems were also seen in coping skills: only 
half of our patients were able to clean their homes by 
themselves and could walk more than 500 m. If we 
suppose the skills described in table I can be success
fully performed by healthy 63 yr old persons, we can 
estimate that the performance level is about 53% of the 
maximum 100% (this can be estimated by transforming 
the obtained coping skill values to range from 0 to 100). 
Our tuberculosis group had a value of 90% by the same 
method. This comparison clearly shows that the prob
lems of daily life were great in our oxygen group. 

When planning our study we realized the need for a 
control group. Unfortunately we were not able to use 
one, because according to Finnish ethical standards it is 
not possible to withhold oxygen therapy for a six month 
period in severely hypoxaemic COPD patients. On the 
other hand, in our unpublished observations on pulmo
nary rehabilitation we have noticed that the psychosocial 
state in severe COPD patients is stable and does not 
change despite close follow-up observations. 

The general psychosocial response to oxygen therapy 
was quite weak in our patients. This is in agreement 
with the findings of HEATON et al. [9] in NOIT patients. 
Although oxygen therapy can improve some neuropsy
chological functions [10, 11] psychosocial responsiveness 
seems to be limited in COPD patients. The response was 
slightly better in the less severely hypoxaemic and 
younger patients. Severely hypoxaemic and elderly COPD 
patients have probably adopted a very cautious and 
passive life-style which does not change easily, despite 
the improved physiological state achieved with oxygen 
therapy. PEDINlEW et al. [12] have shown that the psy
chological impact of COPD originates not only from the 
hypoxaemia itself but also from the hypoxaemia-related 
physical impairment and from other factors such as age 
and forced expiratory volume in one second (FEY 1). 
Oxygen concentrators keep our patients closely bound to 
their homes. It is possible that portable liquid oxygen 
therapy would allow a better psychosocial response. 

Could the variations in treatment compliance explain 
the different treatment effects in subgroups? Although 
there was a general trend towards diminishing treatment 
compliance in all of our patients (the mean daily concen
trator usage 20.6 h in one month, 17.2 h in 3 months and 
16 h in 6 months) the only significant difference in our 
subgroups was in one month: patients with more severe 
hypoxaemia used their concentrators more (22.3 h daily) 
than patients with less severe hypoxaemia (19.1 h daily, 
p<0.01). Thus, the differences in treatment compliance 
do not provide an explanation for our results, neither do 
differences in oxygen response in different groups. 

The type of psychosocial measures (ratings) may also 
emphasize the stability of patient behaviour. When PAUL 
and LENTZ (13) executed their successful study on the 
rehabilitation of long-term schizophrenic patients, they 
found that ratings measure the general psychosocial level 
of patients very well, but that these measures are not 
very sensitive to change. They showed that time sampled 
behavioural observations reflected patient changes more 
sensitively than ratings. However, time sampling is a 
very expensive method, and is not practical in domestic 
situations. There was a simple question in the oxygen 
study which shows that the effects of oxygen therapy 
may be more positive than the ratings indicate: the pa
tients were asked if they dared to go out. At 1, 3 and 6 
months follow-up the number of patients who ventured 
out was 13, 14 and 18. 

Although we know from previous studies that the sur
vival of very hypoxaemic COPD patients can be im
proved with oxygen therapy, our ability to improve their 
psychosocial state with this therapy is limited. When goals 
are set for oxygen therapy in a particular patient the 
initial state (e.g. level of hypoxaemia, age) must be taken 
into account. 
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Effets psychosociaux d' une oxygenotherapie continue dans ks 
bronchopneumopathies chroniques obstructives. A . Lahdensuo, 
M. Ojanen, A. Ahonen, J. l.Aitinen, H. Poppius, Y. Salorinne, 
R. Tammivaara, P. Tukiainen, K. Venho, V. Vilkka. 
RESUME: Vingt six patients hypox~miques atteints d'une 
bronchopneumopathie chronique obstructive (BPCO) s~vere et 
stable ont ~re traites par oxygenoth~rapie continue au domicile 
pendant une periode de 6 mois. Tis ont ~~ evalues respective
men! 1, 3 et 6 mois apres le d~but de l'oxygenoth~rapie. Outre 
les analyses des gaz du sang, 15 criteres de r~action ont ete 
evalues par le patient et par l'infirmiere. qui a appreci~ egale
ment I' activite gen&ale des patients. La depression a ere mesuree 
par le Beck Depression Inventory au debut de l'essai et apres 
six mois d'oxygenoth~rapie. La reponse psychosociale generale 
fut limitee. L'on n'a observe de modification significative 
d'aucun des criteres psychosociaux. La reponse fut legerement 
meilleure chez les patients plus jeunes et moins hypoxemiques. 
Nous concluons que la reponse psychosociale a l'oxygenothera
pie est limitee dans les bronchopneumopathies chroniques ob
structives severement hypoxemiques. 
Eur Respir J., 1989, 2, 977- 980 


