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Chronic obstructive pulmonary disease (COPD) is a spectrum of chronic lung disease. The
prevalence and incidence of COPD is on the increase globally with an attendant increase in
morbidity and mortality. There is a lack of data on the prevalence and incidence of chronic
obstructive pulmonary disease COPD in developing countries, which is what prompted this
study. We reviewed mortality due to COPD in order to identify risk factors for death and possible
preventive measures. Out of 161 admissions during the review period-I 990 to 1999-there
were 41 deaths, accounting for a mortality rate of 25.46%. The highest mortality occurred in the
sixth and seventh decades of life with a male to female ratio of 3:1. Chest infections, cor
pulmonale, and respiratory failure were the most common complications. Extremes of age, lower
socio-economic group, smoking (>10 packs per year), and respiratory tract infection were the
most commonly identified risk factors for death. Attention should be paid to preventive measures
to halt the development and progression of the disease. This offers the best hope of minimizing
mortality. (J Natl Med Assoc. 2002;94:1071-1076.)
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INTRODUCTION
Chronic obstructive pulmonary disease

(COPD) is a chronic, slowly progressive disor-
der characterized by a fixed obstruction of the
airway.'
The term encompasses chronic obstructive

bronchitis, with obstruction of small airways,
and emphysema with enlargement of air spaces
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and destruction of lung parenchyma, loss of
lung elasticity and closure of small airways.2

There has been an increase in the preva-
lence of and mortality from COPD.2 Chronic
obstructive pulmonary disease affects 16.4 mil-
lion people in United States and at least 52
million worldwide, and it accounted for 2.74
million deaths in 2000.3,4 The World Health
Organization (WHO) predicts that by 2020,
chronic obstructive pulmonary disease will rise
from the current level as the 12th most preva-
lent disease in the world to the 5th most prev-
alent, and from the 6th most common cause of
death to the 3rd.5
The rise in morbidity and mortality has been

attributed to various factors, including in-
creased smoking, infectious disease and envi-
ronmental pollution.2

JOURNAL OF THE NATIONAL MEDICAL ASSOCIATION VOL. 94, NO. 12, DECEMBER 2002 1071



CHRONIC OBSTRUCTIVE PULMONARY DISEASE

In Africa, the precise figures on prevalence,
morbidity, and mortality are scanty. However,
they are bound to increase due to marked in-
crease in cigarette smoking, infectious diseases,
and indoor and outdoor pollution.

This work examines mortality from COPD
with a view to identify risk factors and to offer
practical solutions for minimizing mortality
from the disease.

MATERIALS AND METHODS
We conducted a review of the admissions for

chronic obstructive pulmonary disease between
1990 and 1999 (10 years) at the Obafemi
Awolowo University Teaching Hospital Com-
plex (OAUTHC) Ile-Ife, Osun State, Nigeria.
The case records of patients who died were
selected for analysis.

Only those who fulfilled the following crite-
ria for the diagnosis of COPD were included in
the study'6

(1) An unequivocal history of chronic exer-
tional dyspnoea, chronic cough and spu-
tum production on most days for at least
three months for two consecutive years.

(2) Significant chronic obstruction to air-
flow by pulmonary tests (FEV1, 80% pre-
dicted and FEV1/VC, 70%) that was not
reversible with use of inhaled broncho-
dilators.

Information regarding clinical presentation,
occupation, co-morbid conditions and pattern
of mortality were included. Results were pre-
sented in descriptive terms and numerical data
expressed as means, ranges and percentages.

RESULTS
There were 161 admissions for chronic ob-

structive pulmonary disease during the 10-year
period, with 41 deaths, resulting in a mortality
rate of 25.46%. The age of the patient ranged
from 40 to 90 years, with a mean of 63 years.
The highest mortality occurred in the sixth and
seventh decades of life, with a male to female
ratio of 3:1 as shown in Table 1.

Table 1. Age and Sex Distribution of COPD Mortalities

Age Sex Frequency
Range % of Total
(Years) M F N = 41

40-50 2 1 7.31
51-60 2 - 4.87
61-70 1 1 5 39.09
71-80 1 0 2 29.26
> 80 5 3 19.51
Total 30 1 1 100

Table 2 shows the occupational group distri-
bution among the mortality cases; 68.29% of
the mortality cases were farmers.

Table 3 shows the pattern of presentation.
Chronic cough, breathlessness, wheezing, spu-
tum production, and chest tightness were the
most common symptoms presented. Dyspnoea,
cyanosis, and sign of over inflation were the
main clinical findings.

As shown in Table 4, smoking, alcohol inges-
tion, and hypertension were common co-mor-
bid conditions associated with mortality. A total
of 63.41% of the mortality cases had a signifi-
cant smoking history of 10 packs/year and
higher.
The majority of the deaths occurred within

the first 10 days of admission, with a peak dur-
ing the first five days. Seventeen (41.46%) of
the mortality cases had been admitted previ-
ously for COPD and were consistent with fol-
low-up appointments; whereas (58.53%) of
those who died had not been admitted before
or were not compliant with clinic appoint-
ments.

Chest infection was the most frequent com-

Table 2. Occupational Distribution of COPD Mortalities

Occupational Group No. of Patients N%
1. Farming 28 (68.29%)
2. Trading 9 (21.95%)
3. Civil Servants 2 (4.87%)
4. Teaching 1 (2.43%)
5. Motor vehicle mechanics 1 (2.43%)

Total 41 (1 00%)
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Table 3. Clinical Features of COPD Patients

No. of % of
S/N Symptoms Patients Total
1. Chronic cough 41 100.00
2. Breathlessness 41 100.00
3. Wheezing 41 100.00
4. Sputum production 41 100.00
5. Drowsiness 31 75.60
6. Right hypochondrial pain 40 97.56
7. Pedal swelling 40 97.56

Signs
1 . Dyspnoea 41 100.00
2. Cyanosis 41 100.00
3. Raised JVP 40 97.56
4. Warm periphery 31 75.60
5. Flapping tremor 31 75.60
6. Barrel-shaped chest 40 97.56
7. Hyper-resonant percussion notes 41 100.00
8. Polyphonic wheeze 31 75.60
9. Reduced breath sounds 41 100.00

plication and was present in all of the cases.
Cor-pulmonale and respiratory failure also
were identified complications and causes of
death in 97.56% and 75.76% of patients, re-
spectively.

DRUG THERAPY
All patients who died were treated with bron-

chodilators, theophyline, antibiotics, steroids
and intranasal oxygen.

DISCUSSION
In this review, most of the mortalities oc-

curred in the sixth and seventh decades of life,
with a male to female ratio of 3:1. This is almost

Table 4. Associated Co-Morbid and Social Conditions

No. of % of
S/N Patients Total
1. Smoking 26 63.41
2. Alcohol 23 56.09
3. Hypertension 12 29.26
4. Septicemia 2 4.87
5. Acute renal failure 2 4.87
6. Chronic liver disease 3 4.87
7. Benign prostatic hypertrophy 3 4.31

a universal finding. An analysis of deaths due to
COPD by Howard and Waterhouse in the UK
from 1976 to 1988 showed that the male death-
rate had progressively increased in the older
age groups when compared to younger groups,
while female deaths remained steady at be
tween 45 to 85 years of age. One factor respon-
sible for this may be that women are generally
less susceptible to developing COPD.7
The occupational imp4ct of mortality in

COPD is clearly demonstrated in this review.
Over two-third of the mortalities were farmers,
most of them working on cocoa plantations.
This group of patients, because of their expo-
sure to pesticides, wood smoke (from indoor
cooking) and other factors may have suffered a
rapid deceleration of lung function, increased
disability, and subsequently, death.

Mortality also was found to be high among
the lower socio-economic group: farmers and
traders. They account for about 90% of the
mortalities and 70% of all COPD admissions,
and constitute the major occupational groups
in the lower socio-economic strata of the coun-
try. Patients from lower socio-economic groups
are likely to be undernourished, in addition,
they are exposed to various irritants. Malnutri-
tion adversely affects the prognosis of COPD
patients, probably by diminishing respiratory
muscle endurance and by increasing suscepti-
bility to infections.8 However, serum albumin
levels, which could be used to estimate the
nutritional state, could not be determined be-
fore death and facilities for determining serum
phosphorus are not available.
One important factor that may contribute to

mortality in COPD is the patients' perception
of breathlessness.9 This has been found to show
wide variation in patients with COPD and
chronic asthma, and is particularly trouble-
some in old age.'0 Patients tend to refrain from
seeking medical attention until it is too late.
This may explain why 57.7% of the deaths had
no regular follow-up or clinic visits.
Our study confirmed numerous other stud-

ies that identify smoking as one of the most
significant factors in COPD mortality. Smoking
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is thought to account for approximately 80% of
the total COPD-related mortality in Western
countries." Smoking-related mortality is
broadly related to the number of cigarettes
smoked per day. There was a more than two-
fold difference in COPD mortality between
light (<15 cigarettes/day) and heavy (>25 cig-
arettes/day) smokers in a British physicians'
study.12 It also is suggested that mortality is
higher in individuals who start smoking at a
younger age. Pipe and cigar smokers show an
increased mortality compared to non-smokers;
but the excess is considerably less than for cig-
arette smokers overall.12

As shown from our study, patients with
COPD are particularly susceptible to respira-
tory tract infection (RTI). RTI in these patients
is probably multifactorial due to defective lung
defenses, disorders of mucociliary clearance,
immunoglobulin deficiencies and lymphocyte
disorders. Morbidity and mortality is known to
be high in patients with predominantly chronic
bronchitis who develop RTI due to viruses or
bacteria warranting antibiotic use.13 Acute ex-
acerbations due to RTI caused by bacteria or
viruses warranting antibiotic use have a pro-
found effect on quality of life and mortality.
A meta-analysis of controlled trials of antibi-

otics in COPD showed a statistically significant,
small benefit of antibiotic use in terms of clin-
ical outcome and lung fuction.14 In most devel-
oping countries, antibiotics are still widely used
for exacerbations of COPD as prophylaxis for
bacterial infections. There is a need to docu-
ment infection by culture sensitivity test so that
antibiotics are not used inappropriately.
Weight loss has been identified as a predic-

tor of mortality that is independent of poor
lung function in COPD.15 This is an important
target for skeletal and respiratory muscle train-
ing in a structured program of education, ex-
ercise and physiotherapy. This has been shown
to improve exercise capacity, quality of life and
reduce the amount of health care needed.

Terminally, most patients with COPD devel-
oped respiratory failure. Respiratory failure has
been known to be extremely important in de-

termining both the short- and long-term range
of prognosis. In one review, the five-year sur-
vival rate after the initial episodes of respiratory
failure averaged 15% to 20%.16
One important question we seek to address

in this review is: how can we reduce the mor-
tality from COPD?

Reduction of mortality must focus on two
modalities: primary and secondary prevention.
Primary prevention must be aimed at those
aged 50 years and below; while secondary pre-
vention must focus on persons with established
disease.

Primary prevention should aim at reducing
primary risk factors such as smoking, indoor
pollution, and occupational and ambient air
pollution. However, the central focus must be
on smoking cessation. Cigarette smoking cessa-
tion is the greatest modifying factor in the man-
agement of COPD. It is not only a crucial as-
pect of primary prevention; but it also plays an
important role in secondary and tertiary pre-
vention.'7 It has been estimated that those who
continue to smoke are certain to lose FEV, at
an accelerated rate that cannot be prevented by
drug therapy, and a worsening disability is like-
ly.'8"19 Anti-smoking campaigns must start from
the doctor himself, by quitting smoking and
advising the patient to do the same. Anti-smok-
ing campaigns must be intensified in develop-
ing countries, since most tobacco companies
are directing advertising toward third world
countries. Nicotine replacement therapy (by
gum, transdermal patch or inhaler) provides
help for patients who wish to quit smoking. The
use of bupropion, an antidepressant drug, also
has proved to be of value20'2' in quitting smok-
ing.

Long-term oxygen therapy (LTOT) has
been found to significantly improve survival
and reduced mortality in those with established
COPD and chronic hypoxemia. Two major
controlled clinical trials have demonstrated the
benefit of continuous oxygen therapy for pa-
tients with hypoxemic.COPD.22'23 These studies
have shown that low-flow oxygen supplementa-
tion sufficient to raise the arterial oxygen ten-
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sion beyond 60mm Hg (8kpa) could improve
the survival rate by as much as 50%. Oxygen
supplementation must be maintained for at
least 15 hours per day, including at night.23
Longer daily periods (>18 hours) offer still
better results. The oxygen is administered
through nasal cannulae at a flow rate of 21/
min. The source of oxygen in most instances is
an oxygen concentrator installed in the pa-
tient's home; but liquid oxygen offers an alter-
native method.

Delivering oxygen to patients is quite expen-
sive. In the US, it accounts for over 30% of the
cost of treating COPD. In most parts of the
developing world, the challenge is to find con-
venient and cost-effective ways of providing ox-
ygen to patients with severe COPD. A cheaper
alternative may be the use of non-invasive pos-
itive pressure ventilation at home.1 24 In six of
seven randomized controlled trials of positive-
pressure ventilation without intubations, pa-
tients who received this type of therapy had
better outcomes than those who did not.25-27
Benefits included lower rate of intubation,
lower hospital mortality rates, accelerated
symptomatic and physiological improvement,
and shorter hospital stays. Non-invasive positive
pressure ventilation should be considered
when there is need for ventilatory assistance, as
indicated by such symptoms as worsening dys-
pnoea, acute respiratory acidosis and worsened
oxygenation (e.g. a ratio ofpaO2 to the fraction
of inspired oxygen of less-than 200) 24,26,28-30

In conclusion, the prevention of COPD of-
fers the best hope of controlling mortality, par-
ticularly in developing countries, but this re-
quires a number of difficult interventions-such
as cessation of smoking, control of the quality
of domestic and occupational environments,
and reduction of individual susceptibility. In
established disease, pharmaceutical therapy,
specifically the use of both inhaled beta-
adrenagic agonists (e.g. albuterol, fenoterol)
and anti cholinergic agents, can improve air-
flow during acute exacerbations of COPD.31,32
COPD appears to be more effectively treated by
anti-cholinergic drugs than by B2 agonists,

which is in sharp contrast to asthma for which
B2 agonists are more effective.33 Several ran-
domized, placebo-controlled trials also have
demonstrated that systemic corticosteroids ac-
celerate improvement in airflow and gas ex-
change, and reduce the rate of treatment fail-
ure.34

It should be noted that although pharma-
ceutical agents may improve symptoms, they do
not appear to slow the progress of the disease
and they have so far produced little convincing
evidence of long-term survival.2 Elderly patients
with COPD must be managed aggressively,
bearing in mind the limitation of medical prac-
tice in developing countries. Patients also will
benefit from nutritional care and vaccinations.
Oxygen therapy for respiratory failure affords
some survival benefit and helps to maintain a
reasonable improvement in the quality of life
of patients, even in advanced cases. Bronchial
inflammation lies at the root of the pathogen-
esis of airway obstruction; novel interventions
are needed to interfere with this process in
order to prevent permanent damage to the
lungs.

REFERENCES
1. American Thoracic Society standards for the diagnosis

and care of patients with chronic obstructive pulmonary disease.
AmJRespir Crit Care Med. 1995;152:577-5121.

2. Barnes PJ. Chronic obstructive pulmonary disease.
NEngl. JMed. 2000:343;269-281.

3. Pauwels RA, Buist AS, Calverley PMA, Jenkins CR, Hurd
SS. Global strategy for the diagnosis, management, of chronic
obstructive lungs disease: (COLD) workshop summary. AmJRe-
spir Crit Care Med. 2001;163:1256-1276.

4. Fact sheet: chronic obstructive pulmonary disease
(COPD). New York: American Lung Association, January 2001.

5. Lopez AD, Murray CC. The global burden of disease.
1990. 2020 Nat. MWed. 1998;4:1241-1243.

6. British Thoracic Society. Guidelines for the manage-
ment of chronic obstructive pulmonary disease. Thorax. 1997;S1-
S28.

7. Howard P, Waterhouse JC. Mortality and its Prevention
in Chronic Obstructive Pulmonary Disease. Eu. Respir Rev. 1992,
2:9,203-207.

8. Wilson DO, Roges RM, Openbier D. Nutritional aspects
of chronic Obstructive pulmonary disease. Cli Chest Mled. 1986;7:
643- 656.

9. Wolkore N, Dajczman E, Colacone A, Kresiman H. The
Relationship between Pulmonary Function and Dyspnea in Ob-
structive Lung Disease. Chest. 1989;96:1247-1251.

10. Connolly MJ, CrowleyBJ, Charan NB, Neilson CP, Vestel

JOURNAL OF THE NATIONAL MEDICAL ASSOCIATION VOL. 94, NO. 12, DECEMBER 2002 1075



CHRONIC OBSTRUCTIVE PULMONARY DISEASE

RE. Reduced Subjective Awareness of Bronchconstriction by
Methacoline I Elderly Asthmatic and Normal Subjects as mea-
sured on a Simple Awareness Scale. Thorax. 1992;47:410-413.

11. Parker SR, Lenfant C. Educational and behavioral ap-
proach to the prevention and control of lung disease, in Murray
JF, Nadel JA (eds): Textbook of Respiratory Medicine. Philadel-
phia, PA: WB Saunders, 1988; pp 2069-2098.

12. Doll R, Peto R, WAheathey K, Gray R, Sutherland I. Quan-
titative relationships to smoking: 40 years of observations on male
British doctors. BMJ. 1994;309:901-910.

13. Schlick W. Selective Indicators for use of antibiotics:
When and what? Eur Respir Rev. 1992;2:9:187-192.

14. Saint S, Bent S, Vittinghoff E, Grady D. Antibiotics in
chronic obstructive pulmonary disease exacerbations a meta-
analysis. JAMA. 1995;273:957-960.

15. Schols AM, Slangen J, Volovics L, Wotiters EF. Weight
loss is a reversible factor in the prognosis of chronic obstructive
pulmonary disease. Am J Respir Crit Care Med. 1998;157:1791-
1797.

16. Rimmington LD, Spence DPS, Nisar M, Earis JE,
Calverly PMA, Pearson MG. Predictors of 5 years mortality in
COPD. Am Rev Respir Dis. 1993; 147;A323.

17. Ries AL. Preventing COPD: Youl can make a difference.
The Journals of Respiratory Diseases. 1993;14:6,739-749.

18. Holland WW. Chronic obstructive lung disease. Preven-
tion Br. J Dis Chest. 1998;82:32- 41.

19. Anthonisen NR, Connetl JE, Kiley JP, et al. Effects of
smoking intervtention and the use of an inhaled anticholinergic
bronchodilator on the rate of decline of FEVy: the Lung Health
Study. JAMA. 1994;272:1497-1505.

20. Silagy C, Mant D, Fowler G, Lodge M. Meta-analysis on
efficacy of nicotine replacement therapies in smoking cessation.
Lancet. 1994;343:139-142.

21. Joremby DE, Leischow SJ, Niches MA, et al. A controlled
trial of sustained release bupropon, a nicotine patch, or both for
smoking cessation. N Engl. J Med. 1999;340:685- 691.

22. Medical Research Council Working Party. Long term do-
miciliary oxygen therapy in chronic hypoxic cor pulmonale compli-
cating chronic bronchitis and emphysema. Lancet. 1981;1681-686.

23. Nocturnal Oxygen Therapy Trial Group: Contintuous or
nocturnal oxygen therapy in hypoxaemic chronic obstructive
lung disease. Ann Intern Med. 1980;93:391-398.

24. Stoller JK. Acute exacerbations of chronic obstructive
pulmonary disease. 2002;346:988-944.

25. Stanbrook MB, Goldstein RS. Steroids for acute exacer-
bations of COPD: how long is enough? Chest. 2001;1 19:675-676.

26. Mehta S, Hill NS. Non-invasive ventilation. AmJ Respir
Crit Care Med. 2001;163:540-577.

27. Keenan SP, Kerneman PD, Cook DJ, Martin CM,
McCormack D, Sibbald AAJ. Effect of non-invasive positive pres-
sure ventilation on mortality in patients admitted wvith acute
respiratory failure: a meta-analysis. Crit Care Med. 1997;25:1685-
1692.

28. Plant PK, OwenJL, Elliott MW. Early use of non-invasive
ventilation for acute exacerbations of chronic obstructive pulmo-
nary disease on general respiratory wards: a multi-center random-
ized controlled trial. Lancet. 2000;355:1931-1935.

29. International consenstus conferences in intensive care
medicine: non invasive positive pressure ventilation in acute re-
spiratory failure. Am J Respir Crit Care Med. 200 1;163:283-29 1.

30. Clinical indications for non-invasive positive pressure
ventilation in chronic respiratory failure due to restrictivre lung
disease, COPD and nocturnal hypoventilation - a consenses con-
ference report. Chest. 1999;1 16:521-534.

31. McCroy DC, Brown C, Gelfand SE, Bach PB. Manage-
ment of exacerbations of COPD: a summary and reappraisal of
the published evidence. Chest. 2001;119:1190-1209.

32. Terguson GT. Recommendations for the managemeint
of COPD. Chest. 2000;117: suppl:23S-28S.

33. Rennard SI, Serby CWT, Ghafouri M, Johnson PA, Fried-
man M. Extended therapy with ipratropium is associated with
improved lung ftunction in patients with COPD: a retrospective
analysis of data from seven clinical trials. Chest. 1996;1 10:62-70.

34. Sherk PA, Gnessman RF. The chronic obstructive pul-
monary disease exacerbation. Clin Chest Med. 2000;21:705-721.

We Welcome Your
Comments

Journal of the National Medical Association
welcomes your Letters to the Editor about
articles that appear in the JNMA or issues
relevant to minority health care.

Address correspondence to Editor-in-Chief,
JNMA, 1012 Tenth St, NW, Washington, DC
20001; fax (202) 371-1162; or ktaylor
@nmanet.org.

1076 JOURNAL OF THE NATIONAL MEDICAL ASSOCIATION VOL. 94, NO. 12, DECEMBER 2002


