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Abstract

Background: Few data exist on the understanding and adherence to the Global Initiative for Chronic Obstructive Lung Disease (GOLD)
guidelines in resource-limited settings, which are mostly in sub-Saharan Africa.  

Objectives: To assess physicians’ understanding, adherence, and barriers to implementation of GOLD guidelines in Nigeria. 

Methods: A questionnaire based on the recommendations of the guidelines was self-administered by 156 physicians in departments of
internal and family medicine in selected hospitals to assess physician understanding of the GOLD guidelines and barriers to its
implementation. The medical records of patients with chronic obstructive pulmonary disease (COPD) were also reviewed to assess
adherence to the guideline recommendations. 

Results: The performance score of all physicians was 22.37±0.39 (range 0–38). Pulmonologists had the highest score (37.00±0.00) while
medical officers had the lowest score (19.93±4.98) (F=10.16, df=5, p<0.001). Forty one percent of physicians knew the spirometric
criteria for diagnosing COPD and 26.9% could assess the severity. In clinical practice, 32% of patients had brief smoking counselling
despite 70% being smokers, 24% had spirometry and 18% had assessment of severity. Almost 60% of patients were on oral
aminophylline, 72% were on an inhaled long-acting β2-agonist and corticosteroid combination, 2% had pulmonary rehabilitation and
no patients were vaccinated. Self-reported adherence to the COPD guidelines was 23.7%.  Lack of familiarity (39.8%) was cited as the
most common barrier to adherence to the guidelines.    

Conclusions: The understanding of GOLD guidelines is satisfactory among Nigerian doctors managing patients with COPD but the level of
adherence is poor. Educational interventions are needed to improve the implementation of guideline-based management. 
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Introduction 
Chronic obstructive pulmonary disease (COPD) is a leading cause of
morbidity and mortality worldwide. The burden of the disease is

The full version of this paper, with online appendices, 
is available online at www.thepcrj.org
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projected to increase in coming decades due to continued exposure
to risk factors and the ageing of the world’s population. COPD is
associated with a significant economic burden and remains a major
public health problem.1 It is the fourth leading cause of chronic
morbidity and mortality in the world and fifth in low income
countries.2 It is projected to rank fifth by the year 2000 in terms of
burden of disease and the third leading cause of death worldwide.2-5

The US National Heart, Lung, and Blood Institute and the World
Health Organization established the Global Initiative for Chronic
Obstructive Lung Disease (GOLD) to prepare a standard guideline for
the management of COPD.1 Despite the existence of guidelines for
the diagnosis and management of the condition for more than 10
years, there is a wide variation in physicians’ management of the
condition and this may be ascribed to non-adherence to the
guidelines. Adherence to COPD guidelines in clinical practice in most
countries is not satisfactory.6-9 The lack of adherence to clinical
guidelines may be due to several barriers, some of which are
physician-related: lack of awareness, non-familiarity, outcome of
expectancy, time constraints, and non-agreement with
recommendation. Other barriers are patient-related, environmental,
and guideline-related factors which are beyond the control of
physicians.10 A good understanding of COPD guidelines by
physicians is therefore imperative for good patient care. There is
paucity of data on the understanding and adherence to the GOLD
guidelines in resource-limited settings which are mostly in sub-
Saharan Africa and Asia.   

The objectives of this study were to assess physicians’
understanding, level of adherence, and barriers to GOLD
management guidelines in Nigeria.

Methods 
Study design           
We carried out a cross-sectional study among specialist physicians,
residents, and medical officers in the departments of internal and
family medicine of selected public hospitals in five of the six
geographical regions of Nigeria. The study was carried out from
January 2011 to June 2011. 
Study setting            
Nigeria is located in the West African sub-region; it is the most
populous nation in Africa with a population of 160 million people.
The Nigerian health system is structured into primary, secondary, and
tertiary healthcare services. About 55% of the population live in
rural areas while the remaining 45% live in urban areas. Health
facilities (specialist and medical equipment) are inadequate in
Nigeria, especially in rural areas.11 Most of the tertiary hospitals are
located in the urban areas, of which only 29.4% have a spirometer.12

The tertiary healthcare services are provided by the university
teaching hospitals, federal medical centres, state specialist
hospitals, and a few private hospitals. All of the selected study sites
are university teaching hospitals or federal medical centres, and
they provide a combination of primary, secondary, and tertiary
healthcare services. This is because they have departments of
family medicine that attend to general medical conditions and also
because of the poor referral system.11 COPD patients are either

managed by family physicians or a pulmonologist, depending on
the source of referral, patients’ preference, associated co-
morbidity, and the severity of the disease. 
Sample size and selection             
Six geopolitical zones were initially selected for participation but
complete patient data could only be obtained from five of the zones.
One hospital in each zone was selected for the study. Selection was
based on (1) the availability of a spirometer or accessibility in a nearby
hospital; and (2) reasons of convenience and easy coordination by the
zonal investigators (see Appendix 1 for the list of selected hospitals,
available online at www.thepcrj.org).  

The estimated number of physicians in all the departments of
internal medicine and family medicine in the participating hospitals
was 255. A maximum acceptable error of 5% and an estimated
percentage level of participation of 50% with 95% confidence
intervals were adopted. The calculated minimum sample size was
153. 

This study was approved by the ethical review committee of
Federal Medical Centre Ido-Ekiti in the South and Bernin-Kebbi in
the North of the country and written consent was obtained from
the participating doctors. All willing and consenting specialist
physicians, residents, and medical officers working in the selected
institutions were eligible to participate in the study. In this study,
we defined ‘residents’ as doctors who had received a basic medical
degree (MBBS, MBChB, or MD) and are currently undergoing
specialist training, while ‘medical officers’ are defined as doctors
who had received a basic medical degree, are currently performing
general medical duties and are not in specialist training. ‘Specialist
physicians’ are doctors who have completed advanced education
and clinical training in internal medicine and family medicine and
are referred to as consultants. 

Eligible physicians were approached and informed about the
study; physicians who consented to participate in the study were
requested to complete the questionnaire during their work-free
period according to their own understanding of the subject. The
participants were reminded about questionnaire completion after
a period of one week and those who failed to return the
questionnaire were excluded from the study.
Survey instrument   
We used a pre-tested, self-administered structured questionnaire
that was prepared using the GOLD guidelines.1 For construct and
content validity, the questionnaire was reviewed by two
pulmonologists (OOD and CCO) - see Appendix 2 available online at
www.thepcrj.org. There was 90% agreement on the 38 questions
and their wording. We tested the questionnaire for face validity in a
pilot study on five doctors to ascertain if the questions were
acceptable and their wording well understood by the respondents.
The survey instrument was used to collect physicians’ socio-
demographic information, location of practice, position in hospital,
years of experience, and number of patients with COPD seen per
month.

In assessing physicians’ knowledge, the physicians were asked
questions on their general knowledge of COPD. We divided the test
items on the basic content of the COPD guidelines into the
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following six core competencies of the disease: (1) general
knowledge of the aetiopathogenesis and pathophysiology of COPD;
(2) assessment and diagnosis; (3) principles of therapy; (4)
pharmacology (stable and acute exacerbations); (5) other non-
pharmacological therapeutic modalities; and (6) prevention. Each
question was designed to have a single correct answer. A total score,
and a score for each of the six core competencies, were calculated
for each participant.

In addition, questions were asked on awareness and adherence
to any of the COPD guidelines, and they were asked to choose the
close-ended answers and also to specify other reason(s) for non-
adherence. The scores were grouped according to the level of
training (resident, medical officer, and specialist) and by specialty
(family medicine and internal medicine). 
Assessing physician practice    
In addition to testing their understanding of COPD, we also assessed
physician practice in each centre. One of the investigators working in
a selected hospital randomly selected 10 cases with a clinical
diagnosis of COPD managed in the previous 12 months from the
hospital database. A chart review was performed on selected cases to
assess their compliance with recommendations of the GOLD
guidelines in each centre. These recommendations were: assessment
of COPD severity, spirometry diagnosis, smoking cessation therapy,
use of bronchodilators, and use of inhaled corticosteroids, vaccination
and pulmonary rehabilitation.
Data analysis     
Statistical analysis was conducted using the Statistical Package for
Social Sciences, Version 15.0 (SPSS Inc, Chicago, IL, USA), and
descriptive statistics were performed to examine the physicians’
general characteristics. Pearson’s chi-square and Fisher’s exact test
were used to test the significance of categorical variables. All data are
presented as mean (SD) and percentages where appropriate. The
mean score and standard deviation were analysed by level of training
and specialty. Analysis of variance (ANOVA) was used to compare the
physicians’ mean scores on COPD knowledge; p values <0.05 were
considered significant.

Results
A total of 156 physicians out of 255 completed and returned the
questionnaire to the investigators (response rate 61%). The mean
age of the participating physicians was 34±5 years and the median
years of practice was 6 (interquartile range 4–10).The median
number of COPD cases seen per month was 2 (interquartile range
2–5) (Table 1).  
Physician knowledge and awareness of COPD guidelines  
The mean score of the participating physicians was 22.37±0.39
(possible score range 0–38). Overall, pulmonologists had the highest
score (37.00±0.00), higher than the score by other internists
(28.50±0.58) and internal medicine residents (23.10±4.32). Family
physicians (22.50±1.73) and their residents (22.25±2.67) had a
higher score than medical officers (19.93±4.98). The variation in total
mean scores for different categories of physicians (F=10.16 df=5
p<0.001) and the different components of the assessment of COPD
knowledge was very significant (p<0.05), except for the component

that assessed the prevention of COPD (F=0.56 df=5 p=0.704). In the
assessment of disease severity and diagnosis of COPD,
pulmonologists had a significantly (F=3.49 df=5 p= 0.005) higher
score (7.00±0.00) than family physicians (5.50±0.58), other internists
(4.50±0.58) and medical officers (3.76±1.49) (Table 2). Among the
specialists, pulmonologists had the highest score in all sections of the
test except the section on COPD prevention. In this study, 150
(96.2%) of the physicians knew that symptoms and signs were not
diagnostic of the condition, while 140 (89.7%) knew that a
combination of symptoms and an abnormal radiographic sign can
assist in confirming the diagnosis of COPD. Only 64 (41.0%) knew
the spirometric criteria for diagnosing the condition, while 42
(26.9%) knew how to assess the severity.

Ninety of the participating physicians (57.7%) were aware of the
COPD guidelines; these comprised all the pulmonologists and
internists, 54 (65.1%) internal medicine residents, two (50%) family
physicians, 22 (46.6%) medical officers, and six (37.5%) family
medicine residents. 
Physician adherence to COPD guidelines         
We carried out a chart review of 50 patients with COPD to assess the
physicians’ practice and levels of implementation of the guidelines.
Of the 50 patients reviewed, 35 (70.0%) were smokers and 16
(45.7%) of the smokers had received brief smoking counselling
advice. Twelve (24%) had been diagnosed by spirometry and in nine
patients (18%) COPD severity had been assessed. Sixteen patients
(32.0%) were on an oral short-acting β2-agonist (SABA), 29 (58.0%)
were on oral aminophylline, and 36 (72.0%) were being treated
with a fixed dose combination of inhaled corticosteroid (ICS) and
long-acting β2-agonist (LABA). None of the COPD patients had
received vaccination against respiratory infections. Pulmonary

Characteristics N (%) 

Mean (SD) age (years) 34 (5)

Year of practice* 6 (4–10)

No. of COPD cases/month*  2 (2–5)

Gender

Male 112 (71.8)

Female 44 (28.2)

Level of training

Medical officers 47 (30.1)

Residents in family medicine 16 (10.3)

Residents in internal medicine 83 (53.2)

Specialists in family medicine 4 (2.5)

Specialists in internal medicine 4 (2.5)

Pulmonologists 2 (1.3)

Specialty

Family physicians 60 (38.5)

Internists 94 (60.3)

Pulmonologists 2 (1.3)

*Median (quartile).   COPD=chronic obstructive pulmonary disease.

Table 1. General characteristics of the participating doctors
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rehabilitation was recommended in one patient (2.0%) (Table 3). A
total of 37 participants (23.7%) self-reported adherence to the
COPD guidelines. Reported adherence was 50% in pulmonologists
and internists and 0% among family physicians. 
Barriers to guideline adherence          
The leading barriers to the non-adherence to the COPD guidelines
were lack of familiarity (39.8%), lack of awareness (23.1%), and lack
of time (19.2%). Twenty-two participants (14.1%) cited
disagreement with the guidelines as a barrriers to non-adherence
(Figure 1). 

Discussion
Main findings 
The results of our study show that the participating physicians had a
satisfactory understanding of the COPD guidelines. The
pulmonologists had a significantly higher level of understanding

than any other category of physicians, while medical officers had the
lowest level of understanding. In addition, physicians working in an
internal medicine department had a significantly better
understanding of the guidelines than those working in a family
medicine department. The performance of the physicians also
increased with their level of training, with specialists performing
better than residents in each specialty. Forty-one percent of the
physicians knew the spirometric criteria for the diagnosis of the
condition and 26.9% knew how to assess the severity of the
disease. About one-third of COPD patients reviewed had the
diagnosis confirmed by spirometry. The majority of the patients were
on inhaled bronchodilators and oral theophyllines. About half of the
smokers among this cohort were offered some form of tobacco
cessation therapy in the form of smoking counselling advice. Two
percent had pulmonary rehabilitation and none of the patients was
vaccinated. Lack of familiarity with the guideline and lack of

Physician Pathogenesis/ Assessment Principle Pharmacology Other Prevention Total  
factors physiology and diagnosis of therapy modalities

No. of questions per section 8 8 4 10 6 2 38

Total mean score 66.00±19.00 53.0±14.30 62.00±29.00 59.00±20.00 52.00±24.83 89.00±28.90 59.00±12.86
expressed in %  

Total mean score 5.27± 1.49 4.21±1.42 2.46±1.18 5.89±2.08 3.09±1.50 1.78±0.58 22.37±0.39

Medical officers 4.40±1.56 3.76±1.49 2.04±1.23 5.12 ±2.21 3.06±1.51 1.73±0.69 19.93±4.98

Residents in FM 5.31±1.01 4.38±1.26 2.63±0.72 6.00±1.71 2.75±1.34 1.63±0.50 22.25±2.67

Residents in IM 5.63±1.32 4.28±1.39 2.65±1.18 6.08±1.91 3.06±1.47 1.80±0.58 23.10±4.32

Specialists (FM) 5.00±0.00 5.50±0.58 1.50±0.58 6.00±2.31 2.50±1.73 2.00±0.00 22.50±1.73

Specialists (IM) 6.50±0.58 4.50±0.58 3.00±0.00 8.00±0.00 4.50±0.58 2.00±0.00 28.50±0.58

Specialists (Pulm) 8.00±0.00 7.00±0.00 4.00±0.00 10.00±0.00 6.00±0.00 2.00±0.00 37.00±0.00

p values <0.001 0.005 0.008 0.001 0.025 0.704 <0.001

Total number of physicians = 156.   COPD=chronic obstructive pulmonary disease, FM=family medicine, IM=internal medicine, Pulm=pulmonologist.

Table 2. Physician scores on COPD knowledge by level of training 

Recommendations N=50 Implementation (%)  

Spirometry performed 12 24

Assessment of severity 9 18

Smoking cessation modalities

Brief intervention 16 32

Nicotine replacement therapy 0 0

Medications

Oral short-acting β agonist 16 32

Oral aminophylline 29 58

Inhaled corticosteroids 36 72

Inhaled long-acting β agonist 36 72

Vaccinations 0 0

Pulmonary rehabilitation 1 2

Inhaled corticosteroids as a fixed dose combination with inhaled
long-acting β2-agonist.

COPD=chronic obstructive pulmonary disease.

Table 3. Physician practice and adherence to COPD
guideline

Figure 1.  Barriers to COPD guideline
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awareness were the most important barriers to COPD guideline-
based management.  
Interpretation of findings in relation to previously
published work         
COPD has already passed cerebrovascular disease to become the
third leading cause of death in the USA.13 Almost 90% of COPD
deaths occur in low and middle income countries.14 In these
countries, national health expenditure is generally low and the
financial and human resources are lacking and are primarily devoted
to infectious diseases. Political commitment and resources are also
lacking, and the allocation of a budget and human resources for the
prevention and management of COPD is not a priority.15,16 

Several guidelines have been developed to assist physicians and
patient decisions about appropriate healthcare to achieve the goals
of therapy. Every physician treating COPD patients must be aware of
the guideline recommendations and incorporate them in their day-
to-day practice to reduce the burden of this preventable disease. 

In assessing the physicians’ understanding of the guidelines, our
results show that the pulmonologists had the highest knowledge
score while family medicine residents and medical officers had the
lowest score. We also observed that the performance of physicians
increased with their level of training, as specialists tended to perform
better than residents in each specialty. This result is similar to two
other studies which showed that, across diverse regions of the
world, the majority of medical officers had a very limited knowledge
of COPD and its management compared with the other categories
of doctors.17,18 The trend observed might be a reflection of the
frequent exposure of more senior doctors to the recommendations
of the guidelines from several sources of continuing medical
education (CME) and publications. 

We also evaluated the ability of physicians to assess the severity
and monitor the progression of the condition. Almost one-third
(26.9%) of the physicians knew how to assess the severity of COPD.
Apart from the pulmonologists who recorded 100%, fewer than
35% of all the other categories of physicians knew how to assess
COPD severity. In a study carried out in Germany, 80% of
pulmonologists and 60% of primary care physicians knew the
correct spirometric criteria for classifying severity.19,20 In this study, all
the pulmonologists and internists, 65% of internal medicine
residents, 50% of family physicians, and 37.5% of family medicine
residents were aware of the COPD guidelines. Awareness was lower
among the family physicians, very similar to the figure of 54% in the
USA.21

We also conducted a retrospective analysis of the medical
records of 50 patients with COPD to determine objectively the level
of implementation of the COPD guidelines. We discovered that
spirometry was performed in fewer than one-third of patients for
confirmation of the diagnosis. The low utilisation of spirometry in
our study is close to the 23.4% reported by pulmonologists in
Argentina22 and lower than 56% in a study in Canada,9 60% in the
USA,8 and 45–71% in Belgium and Switzerland.23,24 The poor
utilisation of spirometry is perhaps responsible for the low level of
severity assessment (18%), as it is used to confirm airflow limitation
that is not fully reversible and is an important parameter for

assessment of disease severity.1,2 The level of disease severity
assessment found in our study (18%) is similar to that in a study in
Devon, UK.25 Lack of knowledge of spirometry interpretation may
also be associated with the low utilisation as only one-quarter
(26.9%) of the respondents could correctly make a spirometric
diagnosis of COPD. 

In this study approximately half of the smokers were offered
tobacco cessation therapy in the form of smoking counselling
advice. Nicotine replacement therapy (NRT) was not offered to any
of the patients. This result is similar to 35-45% in Belgium,24 but
lower than Switzerland (69%),23 the UK (75%),25 and Canada
(95%).9 In a study to evaluate the knowledge and practices of
smoking cessation among physicians in Nigeria, Desalu et al.26 found
that 61.5% received brief advice/counselling (2–5 min) and 3.7%
used NRT. We are not surprised at the provision of smoking
counselling as the only means of intervention as this may be due to
poor knowledge of tobacco cessation among Nigerian physicians.26

This result has highlighted the need to increase knowledge of
smoking cessation among Nigerian doctors. 

Most of the patients (72%) were on a fixed dose ICS/LABA
combination inhaler, and 58% were on oral aminophylline. The high
rate of utilisation of LABA/ICS fixed dose combinations is due to the
fact that uncombined forms of ICS are no longer available - since
beclomethasone and budesonide have been withdrawn from the
market by the pharmaceutical companies. Most patients with mild
disease may therefore have been unduly treated with LABA and ICS
combination. Further stratification of the prescription pattern
according to physician specialty was not possible as most of this
information was missing due to the retrospective collection of the
data. This drawback might be a justification for a future study to
compare the prescription pattern of COPD medications by level of
training and specialty. 

Pulmonary rehabilitation was offered to only 2% of the patients
reviewed, which is similar to findings in previous studies in which
only a small proportion of patients were offered pulmonary
rehabilitation.9,23,27 This in contrast to a study by Sivori et al. regarding
COPD diagnosis and treatment by chest physicians.22 The very low
utilisation of pulmonary rehabilitation may be attributed to lack of
human resources including specialists in pulmonary rehabilitation,
infrastructure, and establishment of a well-equipped pulmonary
rehabilitation unit in most hospitals in Nigeria. The pulmonary
rehabilitation components should include exercise training, self-
management education, psychosocial and nutritional interventions,
and GOLD guidelines. The potential benefits of pulmonary
rehabilitation include reduction of respiratory symptoms, decreased
disability, and increased participation in physical and social activities.
Pulmonary rehabilitation is now an evidence-based therapy that
should be available to all patients with symptomatic COPD or who
have decreased functional status despite optimal medical
treatment.1

None of the patients received vaccination, which is in contrast to
other studies.22,27 The lack of implementation of vaccination in this
study may be due to poor awareness of its impact on the outcome
of management, non-availability, and affordability of the vaccines,



considering the fact we are operating in a resource-poor setting.
Influenza vaccines can reduce serious illness and death in patients by
50%.28,29 According to the guidelines, pneumococcal polysaccharide
vaccine is recommended for COPD patients aged 65 years and older
and for COPD patients younger than 65 years with a forced
expiratory volume in 1 second <40% predicted.1,30,31

Several factors were found to be responsible for non-
implementation of some recommendations of the guidelines. The
most important were lack of familiarity and lack of awareness. This
observation was similar to findings from other studies.6,32

Strengths and limitations of this study         
This study was limited by the retrospective nature of the data
collected from patients’ records, which is characterised by missing
information. Despite this limitation, we have been able to assess the
understanding, adherence in clinical practice, and barriers to the
implementation of the GOLD guidelines in Nigeria among all
categories of medical doctors treating COPD in hospitals in Nigeria,
with representation from most of the country’s regions. Our findings
may be similar to those in other resource-poor or resource-
mismanaged countries in sub-Saharan Africa and Asia.  
Implications for future research, policy and practice     
Our study will serve as a baseline for future research on the audit of
COPD care in all categories of healthcare systems in Nigeria
(academic, public, and private). The results of this study will also serve
as a wake-up call to the National Thoracic Society, other stakeholders
in the healthcare industry, and policy makers, to adopt a pragmatic
approach to the management of COPD. 
Conclusions   
Understanding of the GOLD COPD guidelines among physicians in
Nigeria is satisfactory, whilst adherence to most of the guideline
recommendations is very poor. We recommend that the World
Spirometry Day should be used to increase the awareness and use of
spirometry, which is fundamental for assessing COPD severity.
Awareness of smoking cessation therapy and pulmonary
rehabilitation should also be increased among physicians by
organising more continuing medical education (CME) on these
modalities of therapy. Physicians should collaborate with hospital
authorities to establish smoking cessation teams and pulmonary
rehabilitation units. The pharmaceutical industry can also contribute
by making available cheaper vaccines for COPD patients. The results
of this study have highlighted the need to address factors that
negatively affect, and barriers to the implementation of, guideline-
based clinical practice. Educational interventions are required to
achieve optimal care for COPD patients.  
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