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ABSTRACT 

Background: Asthma is a chronic illness with rising prevalence and socio-economic burden in resource-

poor countries. Better understanding of its management and periodic assessment of therapy adherence 

and asthma control is therefore essential.  

Objectives: To evaluate treatment recommendations, medication adherence and asthma control among 

cohort of ambulatory asthmatic patients. 

Methods: A cross-sectional questionnaire-guided interview among asthma patients attending chest clinic 

of University College Hospital, Ibadan, southwestern Nigeria, between  March and May 2015, and a review 

of patients' medical records for asthma-specific clinical parameters. Socio-demographic information, 

allergen and anti-asthmatic therapies were explored.  Morisky Adherence Predictor Scale and Royal College 

of Physicians Three Questions were used to evaluate adherence and asthma control, respectively. Data 

were summarised using descriptive statistics. Chi-square and Mann-Whitney U test were used for 

categorical and ranked variables, respectively at p<0.05. 

Results: Majority, 59 (67.8%) were using fixed-dose combination of inhaled corticosteroids and long-acting 

β2 agonist plus add-on inhaled short-acting bronchodilator. Twenty-four percent were adjudged adherent. 

Intentional non-adherence was most common, 55 (64.0%). Forgetfulness (40; 46.0%) was the most 

common unintentional non-adherence. Forty (46.0%) had good asthma control compared to 86(98.9%) 

who perceived their asthma to be well-controlled. Summarily, dust (55; 54.4%) was the most commonly 

cited allergen.  

Conclusions: Medication adherence and asthma control among studied population were suboptimal. 

Frequent use of add-on inhaled short-acting bronchodilator with controller medication partly suggest 

continuing experience of in-between acute exacerbations by patients. Thus, a need for caregivers to 
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consistently ensure therapy adherence at every patient-provider encounter, so as to guarantee improved 

asthma control. 

Key words: Medication adherence, medication-use, asthma control, asthma patients 

West African Journal of Pharmacy (2017) 28 (1)  1-14 

L'utilisation des médicaments, l'observance et le contrôle de l'asthme chez les patients ambulatoires 

fréquentant la clinique thoracique d'un établissement tertiaire du sud-ouest du Nigeria 

Auteur de correspondance:  Rasaq Adisa 

E-mail : rasaq.adisa@mail.ui.edu.ng            Téléphone: 08034226199 

RESUME 

Contexte: L'asthme est une maladie chronique avec une prévalence croissante et un fardeau 

socioéconomique dans les pays pauvres en ressources. Une meilleure compréhension de sa gestion et une 

évaluation périodique de l'adhésion thérapeutique et du contrôle de l'asthme est donc essentielle. 

Objectifs: Évaluer les recommandations de traitement, l'adhésion aux médicaments et le contrôle de 

l'asthme chez une cohorte de patients ambulatoires asthmatiques. 

Méthodes: Une interview par questionnaire transversal guidé entre les patients atteints d'asthme 

fréquentant la clinique thoracique du Centre hospitalier d'Ibadan (University College Hospital, Ibadan), 

dans le sud-ouest du Nigéria, entre mars et mai 2015, et une revue des dossiers médicaux des patients 

pour des paramètres cliniques spécifiques à l'asthme. Des informations socio-démographiques, des 

allergènes et des thérapies antiasthmatiques ont été explorées. Le Morisky Adherence Predictor Scale et 

Royal College of Physicians three questions (L'échelle prédicteur d'adhérence de Morisky et les trois 

questions du Royal College of Physicians) ont été utilisées pour évaluer respectivement l'observance et le 

contrôle de l'asthme. Les données ont été résumées à l'aide de la statistique descriptive. Le Chi-carré et le 

test U de Mann-Whitney ont été utilisés pour les variables catégoriques et classées, respectivement à 

p<0,05. 

Résultats: La majorité, 59 (67,8%) utilisaient une combinaison à dose fixe de corticostéroïdes inhalés et un 

agoniste ß2 à action prolongée plus un supplément de bronchodilatateur à action brève inhalé. Vingt-

quatre pour cent ont été jugés adhérents. La non-adhésion intentionnelle était la plus fréquente, 55 

(64,0%). L'oubli (40 ; 46,0%) était la non-adhésion involontaire la plus fréquente. Quarante (46,0%) ont eu 
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un bon contrôle de l'asthme par rapport à 86 (98,9%) qui ont perçu que leur asthme était bien contrôlé. En 

résumé, la poussière (55, 54,4%) était l'allergène le plus souvent cité. 

Conclusions: L'observance des médicaments et le contrôle de l'asthme chez la population étudiée étaient 

sous-optimales. L'utilisation fréquente d'un supplément de bronchodilatateur à action prolongée par 

inhalation avec un médicament contrôleur suggère en partie une expérience continue d'exacerbations 

aiguës par les patients. Ainsi, le besoin pour les soignants d'assurer systématiquement l'adhésion 
thérapeutique à chaque rencontre patient-fournisseur, afin de garantir un meilleur contrôle de l'asthme. 

Mots-clés: Adhérence aux médicaments, Prise de médicaments, Contrôle de l'asthme, patients 

asthmatiques 

INTRODUCTION 

Asthma is a common chronic illness that affects nearly 

300 million people and causes more than 250,000  

deaths annually.1,2 It affects children and adults of all 

ages and its prevalence is increasing particularly in 

resource-limited countries.1,3 Over 80% of asthma 

deaths occur in low and medium income countries.3,4 In 

Nigeria, recent reports from different parts of the 

country have shown a prevalence of adolescent and 

adult's asthma in excess of 10% and the rising trend in 

the incidence of asthma4-8 has been attributed to 

environmental factors such as urbanisation,  

industrialisation and adoption of western lifestyle.9 

Non-adherence to prescribed treatment continues to 

be a frequent problem among asthma patients with 

medication adherence rates consistently low in 

practice.10,11 The consequences of non-adherence with 

prescribed therapies may be dependent upon the 
pattern of nonadherence and pharmacological  

characteristics of medication.12,13 Studies have reported 

a number of factors associated with non-adherence to 

asthma therapy including medication-related factors 

such as difficulties with inhaler devices, complex 

regimen, side effect, and costs of medication among 

others.12-15 The most obvious form of non-adherence is 

chronic under-use16, and chronic under treatment of 

asthma may lead to poor control of symptoms and 

greater reliance on pro re nata (PRN) treatments for 

the relief of acute asthma symptoms. 16,17 

The National Asthma Education and Prevention 

Program Expert Panel Report 318 and the Global 

Initiative for Asthma Guidelines1,19 identify achieving 

and maintaining asthma control as goals of therapy and 

this entails the achievement of symptom-free control 

and to minimize future risks measured by the absence 

of asthma exacerbations, the prevention of accelerated 

decline in lung function over time, and no side effects 

from medications.18,20 Despite the recent advances in 

asthma management, the current level of asthma 

control worldwide falls far short of the goals for 

longterm management in international guidelines.10,11,21 

The Asthma Insights and Reality in Europe study 

reported persistence of day time symptoms of up to 

48% among asthmatics under treatment.22 Surveys 

from other parts of the world reveal a similar picture of 

suboptimal control.23,24  Local studies are in agreement 

with the world-wide picture with more than two-thirds 

of  

patients having sub-optimal control in some survey.25,26 

The rising prevalence and burden of asthma especially 

in resource-poor countries create the need for better 

understanding of asthma management, and thus 

periodic assessment and monitoring of the level of 

adherence and asthma control so as to determine 

whether therapy should be maintained or adjusted.27-29 

However, accurate assessment of asthma control is 

difficult due to the complexity of asthma as well as 

limitations in the traditional methods of assessment 

such as lung function tests, physician assessment and 
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patient's self-assessment.11,20,27 Relying solely on the 

role of lung function tests is insufficient to reflect the 

status of asthma control since patient with asthma may 

have normal spirometry between exacerbations.25,29 

Also, objective monitoring measure such as use of peak 

flow meter to determine the peak expiratory flow rates 

should have been better but availability and 

inconvenience of use may hinder its frequent use in 

clinical practice.29,30 Thus, asthma continues to 

represent a significant disease burden with surveys 

consistently showing unacceptably poor control mostly 

associated with poor adherence to medical 

regimen.11,25,26,29 Though, studies might have been 

carried out to assess asthma management in different 

settings, evidencebased research focusing on 

medication use, treatment adherence and asthma 

control among asthma patients in Nigeria and other 

resource-limited countries is scarce.  

This study therefore aimed at evaluating and relating 

treatment recommendations, medication adherence 

and asthma control among ambulatory asthmatic 

patients attending chest clinic of a tertiary healthcare 

facility in southwestern Nigeria, using validated 

selfreport assessment tools. The Royal College of 

Physicians Three Questions31 recommended by the 

British Asthma Guideline was used for quick review of 

asthma control,32 while 5-item modified Morisky 

Adherence Predictor Scale33 was used to assess therapy 
adherence among patients.   

Ethical approval 

Ethical clearance and approval for the study protocol 

was obtained from the joint University of 

Ibadan/University College Hospital (UI/UCH) Health 

Research and Ethics Committee with approval number 

UI/EC/15/0345.  

METHODS Study site  

This study was carried out at Medical Out-Patient clinic 

of the University College Hospital (UCH), Ibadan. UCH 

is a 900-bed federal teaching hospital in Nigeria and 

affiliated with University of Ibadan, located in 

southwestern Nigeria. The hospital has different 

specialties including a respiratory disease unit involved 
in treating chest-related diseases.   
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Study design/study population  

This study was a cross-sectional questionnaire-guided 

interview among cohorts of asthma patients attending 

the chest out-patient clinic of the Hospital within 

twelve consecutive weeks from March to May, 2015. A 

review of patients' medical records was subsequently 

carried out to retrieve d asthma-specific clinical 

parameters. Inclusion/exclusion criteria  

Patients enrolled into the study had primary diagnosis 

of asthma and were 18 years and above. Also, eligible 

patients must have been on prescribed anti-asthmatic 

therapies for more than three months prior to the time 

of the study. Patients who were booked for in-patient 

admission on the clinic day and those who decline 

participation were excluded.  

Sample size determination  

Based on available data, an average of between 32 and 

40 asthma patients regularly attend the chest clinic per 

month. The representative sample size was calculated 

to be 95 based on the estimated sample population of 

regular asthma attendee at the chest clinic for the 

12week study period, at 95% confidence interval and 

5% margin of errors, using Raosoft(R) sample size 

calculator 34, and allowing for a 10% non-response rate.   

Patients' sampling and recruitment procedure 

Eligible patients were purposively selected from the list 

of asthma patients who attend the weekly out-patient 

chest clinic. Selected patients were approached for 

participation while they were waiting for the 

physicianled asthma review clinic and consultation. 

The study protocol and informed consent form were 

translated into local language (Yoruba), especially for 

respondents who did not understand English. The 

purpose and objectives of the study were explained 

verbally to individual patient after which voluntary 

informed consent was individually obtained to signify 

intention to participate in the study. Elderly patients 

were assisted by caregivers who accompanied them to 

the hospital while clarifications were made when 

necessary by the principal investigator. Patients were 

informed that participation is voluntary and were 

assured of anonymity and confidentiality of responses. 

Translation and back-translation of information in the 

study instrument was done to ensure response 

consistency. Only consented patients at every clinic 

day were enrolled and administered the questionnaire 

which took about 20 minutes to complete. A total of 

100 copies of questionnaire were administered to 

consented participants within the study period. 

Data collection  

The interviewer-administered questionnaire consisted 

of open-ended, closed-ended dichotomous response 

options and 4-point Likert scale questions. The 

questionnaire consisted of six sections. Section A 

requested for socio-demographic information and 

duration of asthma diagnosis, section B contained 

questions that explore opinions on history of allergy 

including specific allergen, as well as commonly 

experienced asthma symptoms and triggers at onset of 

diagnosis. Section C comprised questions to evaluate 

anti-asthmatic therapies used by patients. Section D 

explored responses to 5-item modified Morisky 

Adherence Predictor Scale (MMAPS)33  to assess 

medication adherence status of patients. In this study, 

a “YES” response to item-statement on the scale was 

assigned a score of “one” and “NO” response was 

assigned a score of “zero”. Adherence was defined as 

“NO” response to all the 5-item questions on the 

MMAPS. Binary variables using categorization of a total 

score of < 1 (adherent) and a total score of ≥ 1 

(nonadherent) were subsequently developed from 

patients' scores on the scale. Section E consisted of 

questions with a 4-point Likert scale response options 

to explore respondents' opinion on reasons for 

treatment nonadherence. Section F comprised the 

Royal College of Physicians Three Questions (RCP3Qs)31 

for quick review of asthma control. A “YES” response to 

the itemstatement in RCP3Qs was assigned a score of 

“one” and “NO” response was assigned a score of 

“zero”. Good asthma control was defined as “NO” 

response to all the 3-item questions on the RCP3Qs. 

Binary variables using categorization of a total score of 

< 1 for “good control” and a total score of ≥ 1 for “poor 

control” were subsequently developed. 

Pre-test and validation of data collection instrument 

Questionnaire for this study was pre-tested among five 

asthma attendee who were booked for in-patient 

admission while content validity was assessed by two 

scholars from academia. Feedback from validity 

assessment and pre-test led to some modifications to 

remove ambiguity and ensure clarity. Data analysis 

Data were sorted, coded, and entered into Predictive 

Analytics Software version 18.0 for management and 

analysis. Descriptive statistics including frequency, 50th 
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percentile or median value, as well as mean ± standard 

deviation were used to summarise data. Chi-square 

was used to evaluate associations between relevant 

patients' characteristics and status of medication 

adherence and asthma control. Opinions in ranked 

variables were evaluated using Mann-Whitney U test 

at p < 0.05.  

RESULTS 

Available data from the medical record unit of the 

hospital indicated that the three priority diseases in 

chest clinic include pulmonary tuberculosis with the 

highest proportion of patients (25 to 30) attending the 

clinic per week, asthma attendee between 8 and 10, 

while chronic obstructive pulmonary disease usually 

has 5 to 10 patients per week (every Wednesday). Out 

of 100 copies of questionnaire administered within the 

study period, 87 (87.0%) were completely filled and 

analyzed. The mean age was 54.1 ± 20.8 years. 

Fortytwo (48.3%) were within the age range of 61-81 

years, 24 (27.6%) were of ages >18-39 years, 19 (21.8%) 

between 40 and 60 years, while 2 (2.3%) were 80 years 

and above. Male participants were 44 (50.6%) and 43 

(49.4%) were female. Fifty-six (64.4%) were literate 

and 31 (35.6%) were illiterates. Thirty-two (37.2%) 

were retirees, 23 (26.7%) were traders, 20 (23.3%) 

were students, 6 (7.0%) were civil servants and 5 (5.8%) 

were artisans. Duration of asthma diagnosis showed 

that 8 (9.2%) were diagnosed since childhood, 50 

(57.5%) between 1 and 10 years, 22 (25.3%) for 11 to 

20 years and 7 (8.0%) were diagnosed for more than 20 

years. Thirty (34.5%) had family history of asthma 

including mother (9; 30.0%), father (4; 13.3%), siblings 

(7; 23.3%), grandparents (8; 26.7%) and grandson (2; 

6.7%), while 57 (65.5%) reported no family history of 

asthma. Shortness of breath (74; 54.8%) was the most 

common symptom reported by participants at onset of 

asthma diagnosis. Seventy-five (86.2%) had history of 

Table 1: Summary of common symptoms, allergens and asthma triggers at onset of diagnosis among 

participants 

Variables  Frequency  Percentage (%)  

Symptom experienced at onset of asthma (n = 135) 
Shortness of breath  

  

74  

  

54.8  

Wheezing  37  27.4  

Cough  24  17.8  

History of allergy (n = 87) 

Yes  

  

75  

  

86.2  

No  12  13.8  

Summary of specific allergen (n =101) 

Dust  

  

55  

  

54.4  

Cold air  31  30.7  

Any disturbing smell  9  8.9  

Smoke  3  3.0  

Perfume  2  2.0  

Alcohol  1  1.0  

Triggering sign/symptoms before asthma attack (n = 109)  

Breathlessness  

  

74  

  

67.9  

Cough  28  25.7  

Wheezing  7  6.4  

Experience with exposure to specific allergen (n = 87)  SA & A; n (%)  D & SD; n (%)    

I experience more asthma attacks during cold season/weather  43 (49.4)  44 (50.6)  

I experience asthma attack when frightened or after a shock  12 (13.8)  75 (86.2)  

I experience asthma attack after a smell of a particular food   12 (13.8)  75 (86.2)  

I get  asthma attack after physical exercise  37 (42.5)  50 (57.5)  

I get asthma attack from excessive laughter 6 (6.9) 81 (93.1) 
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allergy with specific allergen mentioned in different 

combinations to include mostly dust (55; 54.4%) and 

cold weather (31; 30.7%). Summary of common 

symptoms, allergens and asthma triggers is shown in 

Table 1.   
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SA = strongly disagree, A = agree, D = disagree, SD = 

strongly disagree, n = number. Total respondents may 

be more than eighty-seven in some cases on account 

of multiple responses. 

Details of drug and non-drug recommendations are 

shown in Table 2. Majority (59; 67.8%) were using 

fixeddose combination of inhaled corticosteroids (ICS) 

and long-acting β2 agonist (LABA) plus add-on inhaled 

short-acting β2 agonist (SABA). Avoidance of dust (85; 

46.4%) and keeping good hygiene 74 (40.4%) were the 

most common non-drug recommendations for 

participants.  

Table 2: Pattern of anti-asthma medications and non-drug recommendations among participants  

Medication  Frequency  Percentage    

Monotherapy 
 
 

Salbutamol inhaler  

  

12  

  

13.8  

Fixed-dose combination therapy alone 

Fluticasone + Salmeterol inhaler  

  

3  

  

3.4  

Budesonide + Formeterol inhaler  9  10.3  

Co-administered combination therapy  

Fluticasone + Salmeterol inhaler plus salbutamol inhaler  

  

58  

  

66.7  

Budesonide + Formeterol plus salbutamol inhaler  1  1.1  

Salbutamol inhaler and salbutamol tablet  2  2.3  

Salbutamol inhaler plus prednisolone tablet  2  2.3  
Therapeutic class/category of anti-asthma medication 

Inhaled short-acting β2-agonist (reliever) alone  

  

12  

  

13.8  

Inhaled corticosteroid (preventer) + long-acting β2-agonist  12  13.8  

Inhaled corticosteroid + long-acting β2-agonist plus inhaled short-acting 

β2agonist  

59  67.8  

Inhaled short-acting β2-agonist  plus oral short-acting β2-agonist  2  2.3  

Inhaled short-acting β2-agonist  plus oral corticosteroid  2  2.3  

Summary of non-drug recommendations (n = 183) 

Avoidance of exposure to dust  

  

85  

  

46.4  

Maintain good hygiene  74  40.4  

Avoidance of exposure to cold weather  11  6.0  

Always keep warm and desist from anger  11  6.0  
Avoidance of alcohol  1  0.5  

Avoidance of smoking 1 0.5 

   

Modified Morisky Adherence Predictor Scale 

(MMAPS) showed that 19 (24.1%) had a total score < 

1 indicating adherence, while 60 (75.9%) had a total 

score ≥ 1 suggesting non-adherence. Majority (55; 

64.0%) showed intentional non-adherence by 

stopping their  

medications when they feel better. Forgetfulness 

(40; 46.0%) was the most common unintentional 

nonadherence; 37 (44.0%) had primary non-

adherence behaviour by not filling prescription 

sometimes (Table 3).  

Table 3: Summary of participants' response to 5-point modified Morisky Adherence Predictor Scale 

 
  Response (score coding), N (%)  

Question  Yes (1)  No (0)  

1.Do you ever forget to take your prescribed medicine?  40 (46.0)  47 (54.0)  
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2. Are you not been careful at times about taking your 

medicine?  

30 (35.7)  54 (64.3)  

3. Do you sometimes stop taking your medicine when you 

feel better?  

55 (64.0)  31 (36.0)  

4. Do you sometimes stop taking your medicine if they 

make you feel worse?  

6 (7.0)  80 (93.0)  

5. Are you sometimes unable to fill the prescribed 

medicine?  
37 (44.0)  47 (56.0)  

Distribution of scores (only for participants with complete 

response to the 5-item questions)  

Number (%)    

0  19 (24.1)    

1  17 (21.5)    

2  13 (16.5)    

3  18 (22.8)    

4  12 (15.2)    

5  0 (0.0)    

Cut-off  

Total score < 1  

Total score ≥ 1  

Number (%)  

19 (24.1)  

60 (75.9)  

Category  

Adherent  

Non-adherent  

  

Forty-two (48.3%) had previously discontinued their 

medication(s); of these, 23 (54.8%) had the 

medication(s) discontinued by physician, 14 (33.3%) 

were discontinued on account of unaffordable cost, 4 

(9.5%) discontinued medication(s) because they feel 

better and one (2.4%) reported to discontinue 

medication due to complex dosage regimen. 

Adherence status was significantly influenced by 

previous engagement in medication discontinuation 

(Chi-square [X2] = 6.68; p = 0.01) and having a family 

history of asthma (X2 = 5.67; p = 0.02). Proportion of 

non-adherent patients (92.3%) was more among those 

who had family history of asthma compared to those 

who do not (67.9%). Socio-demographic characteristics 

did not significantly affect adherence status (p > 0.05).  

Twenty-one (24.1%) patients reported to previously 

use herbs for asthma management and of these, 9 

(42.9%) used herbal remedies whose contents cannot 

be ascertained, four (19.0%) reported tobacco leaves, 

one (4.8%) mentioned a prepared herbal concoction 

from a popular herbal medicine dealer in southwestern 

part of the country, while one (4.8%) mentioned Aloe 

Vera. The remainder 6 (28.6%) could not mention any 
specific herb they had previously used.  

Eighty-six (98.9%) each perceived their asthma to be 

well-controlled and that the prescribed medicines are 

working. Quick review of asthma control using the 

Royal College of Physicians Three Questions (RCP3Qs) 
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showed that 40 (46.0%) had a total score of < 1 

indicating good asthma control and 47 (54.0%) had 
score ≥ 1 suggesting poor asthma control (Table 4).  

Table 4: Summary of participants' response to the royal college of physicians  

Table 5: Association between relevant patients' characteristics and status of asthma 

control 

 
  

Variable  

Family history of asthma  

              Asthma control     

Chi-square  p – value  Good control  Poor control  

Yes  

No  

History of  asthma allergy  

16 (53.3)  

24 (42.1)  

14 (46.7)  

33 (57.9)  

   

0.998  

  

0.32  

Yes  

No  

Previous history of hospitalization  

38 (50.7)  

2 (18.7)  

37 (49.3)  

10 (83.3)  

   

4.815  

  

0.03*  

Yes 

No  

5 (21.7)  

35 (54.7)  

18 (78.3)  

29 (45.3)  

   

7.395  

  

0.01*  

Previous engagement in medication 

discontinuation (control/reliever) 

      

In the last month ,  

1.Have you had difficulty in sleeping because of your asthma 

symptoms, especially coughing  

  

(10.3)  

  

(89.7)  

Have you had your usual asthma symptoms during the day  

(cough, wheeze or breathlessness)   

(42.5)  (57.5)  

Has your asthma interfered with your usual routine activities  (21.8)  (78.2)  

Distribution of scores  Number (%)    

 0 (46.0)    

 1 (34.5)    
 2 (16.1)    

 3 (3.4)    

Cut-off  Number (%)  Category of  asthma control   

  Total score < 1 (response is “NO” to all the 3-item)  (46.0)  Good control  

  Total score ≥1 (response is “YES” to any of the 3- item) 

 

(54.0)  

 

Poor control  

 

  

There was no significant association between socio- no previous history of hospitalization. Asthma control is 

demographic characteristics and status of asthma significantly influenced by relevant patients' control (p>0.05). 

Twenty-three (26.4%) had previous characteristics including history of allergy (p = 0.03) and history of 

hospitalisation, of which 17 (63.6%) had been previous history of hospitalization (p = 0.01). Details of hospitalised 

at least once, 4 (18.2%) twice and two association between status of asthma control and other (8.7%) were 

hospitalised thrice. Sixty-four (73.6%) had patients' characteristics are shown in Table 5.  

Question   Response (score coding),  N (%)   

Yes (1)   N o (0)   
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Yes  

No  

Engagement in herbal medicine use  

15 (35.7)  

25 (55.6)  

27 (64.3)  

20 (44.4)  

   

3.44  

  

0.06  

Yes 

No  

6 (28.6)  

34 (51.5)  

15 (71.4)  

32 (48.5)  

 3.376  

3.376  

  

0.07  

Classification on Morisky adherence 

predictor scale  

         

Adherent  10 (52.6)  9 (47.4)   0.703  0.40  

 Non-adherent  25 (41.9)  35 (58.3)       

 
Level of significance, p<0.05, *Statistically significance 

difference with Chi-square test 

Outcome monitoring using spirometry was  

documented for 27 (31.0%) and of these 15 (55.6%) 

had ratio of Forced Expiratory Volume in one second 

and Forced Vital Capacity (FEV1/FVC) value of 60 – 70% 

and 12 (44.4%) between 71 and 80%. Peak Expiratory 

Flow (PEF) rate was documented for only five (5.7%) 

patients, with values ranging between 100 and 200 

Litres/minute.  

A substantial proportion of participants agreed that 

daily or continuous use of medication (35; 40.2%) and 

forgetfulness (44; 50.6%) were the most common 

reasons for treatment non-adherence. A sizeable 

number also agreed that mode of approach of 

physician (18; 20.9%) and pharmacist (18; 20.9%) was 

a factor for treatment non-adherence. Details are 

shown in Table 6. 

DISCUSSION 

Majority of participants were in the age range of 61 to 

81 years compared to those considered to be of 

younger age. This may suggest that asthma patients at 

a younger age might perceive themselves as having 

stable control of asthma symptoms, and therefore tend 

to patronize the clinic less frequently for follow-up. The 

low patronage of clinic for follow-up by asthma 

patients is corroborated by other studies.35,36, Thus, the 

need to encourage patients at every provider-patient 

encounter to embrace follow-up clinic attendance even 

if they perceive their asthma as well-controlled, since 

asthma is a chronic disease that often require 

Table 6: Participants' reasons for treatment non-adherence and relationship with educational status 

Reasons  
    Response, N 

(%) SA & A  

  

D & SD  50th 

percentile   

Mann-Whitney U 

p –value   

Concern about side effect(s)  9 (10.3)  78 (89.7)  1  0.64  

Cost of prescribed medication unaffordable  29 (33.3)  58 (66.7)  2  0.43  

Forgetfulness  44 (50.6)  43 (49.4)  3  0.51  

Daily or continuous use of medication  35 (40.2)  52 (59.8)  2  0.97  

Complex dosage regimen  9 (10.3)  78 (89.7)  1  0.92  

Complicated technique of handling inhaler  8 (9.2)  79 (90.8)  1  0.81  

Use of multiple medications to control symptoms  7 (8.0)  80 (92.0)  1  0.69  

Interference of regimen with life-style  12 (13.8)  75 (86.2)  1  0.01*  

Lack of understanding of reason for taking the 

medications  

2 (2.3)  85 (97.7)  1  0.35  

Physician mode of approach during treatment  18 (20.9)  68 (79.1)  2  0.58  

Pharmacist mode of approach during medication 

delivery and counseling  

18 (20.9)  68 (79.1)  2  0.42  

  
SA = Strongly agree (4), A = Agree (3), D = Disagree (2), SD = Strongly disagree (1) *Significant difference with Mann-Whitney 

U test for educational status, Level of significance p < 0.05, N = number 
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consistent commitment to prescribed therapies and 

follow-up appointments. 

More than two-third of the patients were using 

fixeddose combination of inhaled corticosteroid (ICS) 

and long-acting bronchodilator (LABA) plus add-on 

inhaled short-acting bronchodilator. The widespread 

use of an add-on inhaled short-acting bronchodilator 

among participants partly suggest increased 

experience of inbetween acute exacerbations and a 

likelihood of suboptimal asthma control. Studies have 

shown that patients who failed to take their asthma 

medications 100% of times as instructed reported 

frequent experience of symptoms and increased 

bronchodilator use.37-39 Thus, there may be possibility of 

non-adherence to inhaled corticosteroid (ICS) among 

study participants, since ICS is indicated for prevention 

of frequent asthma attacks, and are currently the most 

effective anti-inflammatory medication for the 

treatment of persistent asthma.1 Low adherence to 

inhaled steroids among asthma patients has been 

previously reported.37,38 Postma et al (2011)40 reported 

that ICS monotherapy effectively controlled daily 

symptoms in their asthma patients. However, 

combination therapy using ICS and LABA in a single 

inhaler device confers complementary and synergistic 

effect in the management of asthma.19,40,41 In addition to 

improving patient's compliance and reducing  es 

complexity of treatment, concomitant administration 

of ICS with LABA especially as a fixed-dose regimen has 

been reported to alleviate the safety concerns about 

LABA.42, 43, 44 A recent meta-analysis has shown that 

when LABA is administered concomitantly with ICS, 

mortality is drastically reduced.45 Nevertheless, the 

efficacy of inhaled medications is largely dependent on 

the proper use of such devices, and poor inhaler use 

has been found to be significantly associated with poor 
asthma control.46 

Only one-quarter of patients have optimal medication 

adherence, with nearly one-half who demonstrated 

primary non-adherence by not filling prescription 

initially. More than three-quarter had intentional 

nonadherence. Poor adherence to medical regimen 

and advice may possibly explain the failure of asthma 

control resulting in substantial economic loss and 

increased healthcare system burdens.10,11,16,47 Poor 

adherence to fixed-dose combination of ICS and LABA 

might have prompted the need for frequent use of an 

add-on inhaled SABA for quick relief of symptoms 

among study participants. Thus, a need for systematic, 

proven methods to assess and address medication 

nonadherence among asthma patients10 so as to ensure 

achievement of the overall goal of asthma treatment 

which entails symptom-free control and to minimize  

future risks.18-20  

It is worthy of note that a high proportion of adherent 

patients have good asthma control compared to their 

non-adherence counterparts, while non-adherence is 

more prevalent among participants who had previously 

discontinued their medication. Most patients agreed 

that forgetfulness was the most common reason for 

medication non-adherence, while provider-related 

factor, especially the mode of approach of physician 

and pharmacist during consultations and medication 

dispensing, respectively, was also cited as a 

contributory reason for non-adherence. The Expert 

Panel Report Guidelines for the diagnosis and 

management of asthma18,21 emphasized that healthcare 

provider-patient relationship has a more powerful 

influence on adherence than almost any other factor.48, 

49 Patients are more adherent to their regimen when 

their provider has answered all the patient's questions 
and communicated clearly and positively.49 

Assessment of asthma control using the Royal College 

of Physicians Three Questions (RCP3Qs) showed that 

less than one-half had good asthma control. Outcome 

monitoring parameters documented in patients' 

medical records also corroborates the poor control as 

many participants had FEV1/FVC value ≤ 0.8 (80%), 

while most patients had PEF rate less than 200 

Litres/minutes. This is consistent with previous studies 

reporting unacceptably low asthma control among 

patients  

despite recent advances in its management.10,11,21, 23-26 

Several factors may be adduced to suboptimal asthma 

control including poor adherence to therapies.10,11 Of 

note was the fact that there was inconsistency 

between patient's perception of their asthma control 

and objective assessment using the RCP3Qs. This 

seems to be in agreement with data from previous 

studies.22,24,50 A substantial proportion of patients who 

perceived their asthma to be well-controlled were 

eventually discovered to fall in the category of poor 

control. The discrepancy therefore suggest the need 

for healthcare provider to always double-check 

patients' asthma control status by embracing the use 

of simple recognisable and validated tools including the 

RCP3Qs or the asthma control test (ACT) for quick 

asthma review.31, 32 The use of RCP3Qs for quick 
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assessment of asthma control may prompt the need for 

therapy and adherence re-evaluation, thereby 
achieving  

appropriate ly target care.51 In this study, poor asthma 

control was significantly higher among participants 

who had previous hospitalization. This is consistent 

with other studies that have demonstrated an 

association between emergency room visit and poor 

control.23, 24 Most patients agreed that they usually 

experienced more frequent attacks during cold 

weather. One-third had family history of asthma mostly 

mother, while more than two-thirdshad history of 

allergy, with dust and cold  allergen constituting the 

highest proportions. High level of continued exposure 

to potential trigger is associated with frequent disease 

exacerbation and poor control.52, 53 Environmental 

allergens and irritants are known to produce a cascade 

of immune-mediated events leading to airway 

inflammation which is a characteristic symptom of 

asthma.54 In this study, avoidance of exposure to dust 

and consistent maintenance of good hygiene were the 

most common non-drug recommendations for 

patients. This becomes necessary, since asthma 

exacerbation may be caused by a variety of triggers, 

thus, its avoidance may improve the control of asthma 

and reduce medication needs.36 52 One-quarter of 

participants (24.1%) had used herbal concoctions at 

different times in the past, and a substantial number 

took concoctions whose content cannot be 

ascertained. Studies have consistently shown that 

many patients with chronic illness including asthma use 

herbal remedies to treat their condition55,56 and 

utilisation of herbs is increasingly widespread.57 While 

the use of herbal concoction may be beneficial, a 

potential concern is that herbs may be used in place of 

prescribed inhaled corticosteroids 5, 56, therefore posing 

a negative consequences on the overall goal of 

ensuring optimal asthma control. 

This study is however limited by smaller sample size 

and assessments using self-reported tools which may 

have some inherent limitations. Patients may either 

underreport poor adherence or underestimate asthma 

symptoms, while both patients and caregiver may 

overestimate asthma control or adherence status.58,59 

However, since these tools are validated tools with 

questions posed in a non-judgmental and 

nonthreatening approach, It may make patient to feel 

comfortable in giving a truthful response to the 

itemquestions in the tools.60,61 Also sample size 

determination was based on regular asthma attendee 

within the study period, thus might still be a 

representative sample size from the study site, 

Nonetheless, future research may need to consider 

larger sample size and use of combined approaches for 

assessing adherence and asthma control, so as to 

ensure far-reaching conclusions.  

CONCLUSION  

Medication adherence and asthma control among the 

studied population were suboptimal.  Frequent use of 

add-on inhaled short-acting bronchodilator with 

fixeddose combination of inhaled steroids and long-

acting bronchodilator, partly suggest continuing 

experience of in-between acute exacerbations by 

patients. Thus, a need for caregivers to consistently 

ensure therapy adherence at every patient-provider 

encounter, so as to guarantee improved asthma 

control. 

ACKNOWLEDGEMENT 

We acknowledge the medical consultants and nurses in 

the chest medical outpatient unit of the University 

College Hospital, Ibadan for endorsing the research 

study. Also, we sincerely appreciate the cooperation 

and support of patients who agreed to be part of this 

study. 

REFERENCES 

1. Global initiative for asthma [GINA] (2012) Pocket  

guide for asthma management and prevention for  

adults and children older than five years: A pocket  

guide for physicians and nurses based on the 

global  strategy for asthma management and 

prevention.  Medical communication resources, 

Inc. Available  at: http://www.ginasthma.org. 

Accessed April 20,  

  2015. 

2. Ait-Khalid N, Enarson DA, Chiang CY, Marks G, 

Bissell K (2008). Management of asthma: A guide 

to  the essentials of good clinical practice. 3rd ed. 

Paris,  France; International Union Against 

Tuberculosis  and Lung Disease: pp1-100  

3. Ferguson G, Deniz Y, Reisner C (2006). 

Uncontrolled  asthma: a review of the prevalence, 

disease burden  and options for treatment. 

Respiratory Medicine  100:1139-1151. 

4. The Global Asthma Report (2012). The   



Adisa et all 

West African Journal of Pharmacy (2017) 28 (1) 14 

 International Union against Tuberculosis and Lung  

Disease. Availableat:  

http://www.globalasthmareport.org/sites/default  

/files/Global_Asthma_Report_201pdf. Accessed  April 

20, 2015  

5. Desalu OO, Oluboyo PO, Salami AK (2009). The  

prevalence of bronchial asthma among adults in  

Ilorin, Nigeria. African Journal of Medicine and  
Medical Sciences 38(2):149–154.  

6. Erhabor GE, Agbroko SO, Bamgboye P, Awopeju 

OF  (2006). Prevalence of asthma symptoms 

among  university students 15-35 years of age in 

Obafemi  Awolowo University Ile-Ife Osun State. 

Journal of  Asthma 43(2):161–164.  

7. Ibeh CC, Ele PU (2002). Prevalence of bronchial  

asthma in adolescent in Anambra State, Nigeria.  

Nigerian Journal of Internal Medicine 5:23–26.  

8. Falade AG, Olawuyi JF, Osinusi K, Onadeko BO  

(1998). Prevalence and severity of symptoms of  

asthma, allergic rhino-conjunctivitis and atopic  

eczema in secondary school children in Ibadan  

Nigeria. East Africa Medicine Journal. 75:695–698. 

9. Masoli M, Fabian D, Holt S, Beasley R (2004). 

Global  

  B u r d e n o f A s t h m a . A v a i l a b l e a t :     

 

 http://ginasthma.Com/ReportItem.asp?l1=2&l

2=2   &intId=95. Accessed October 19, 2015. 

10. Sumino K, Cabana MD (2013). Medication   

adherence in asthma patients. Current Opinion in  
Pulmonary Medicine 9:49-53.  

11. Rabe KF, Adachi M, Christopher K.W. Lai CKW,  

Soriano JB, Paul A. Vermeire PA, Weiss KB, Weiss 

ST  (2004). Worldwide severity and control of 

asthma  in children and adults: the global asthma 

insights  and reality surveys. Journal of Allergy and 

Clinical  Immunology 114:40–47.  

12. Bender BG, Bender SE (2005). Patient-identified  

 barriers to asthma treatment adherence:   responses 

to interviews, focus groups, and   questionnaires. 

Immunology and Allergy Clinics of  North America 

25:107. 

13. Rand CS, Wise RA (1994). Measuring adherence to  

asthma medication regimens. American Journal of  

Respiratory and Critical Care Medicine 149:S69. 

14. Williams LK, Joseph CL, Peterson EL, Wells K Wang  

M, Chowdhry VK, Walsh M Campbell J Rand CS,  

Apter AJ, Lanfear DE, Tunceli K,  Pladevall M 

(2007).  Patients with asthma who do not fill their 

inhaled  corticosteroids: a study of primary 

nonadherence.  Journal of Allergy and Clinical 
Immunology   120:1153. 

15. Dima AL, Hernandez G, Cunillera O, Ferrer M, de  

Bruin M; ASTRO-LAB group (2015). Asthma inhaler  

adherence determinants in adults: systematic  

review of observational data. European 

Respiratory  Journal 45:994. 

16. Creer TL (1991). Understanding and dealing with  

noncompliance in asthma. Journal of  Respiratory  
Diseases 12:S43. 

17. Kohler CL, Davies SL, Bailey WC (1996). Self-  

management and other behavioral aspects of  

asthma. Current Opinion in Pulmonary Medicine  
2:16. 

18. National Asthma Education and Prevention   

Program (2007). Expert Panel Report 3 (EPR-3):  

Guidelines for the Diagnosis and Management of  

Asthma-Summary Report 2007. Journal of Allergy  

and Clinical Immunology 120 (5 Suppl):S94-138. 

19. Global Initiative for Asthma. Geneva (2010). 

Global  Strategy for Asthma Management and 

Prevention.  Available at:  

http://www.ginasthma.org. Accessed  April 20, 
2015.  

20. O'Byrne PM (2010). Global guidelines for asthma  

management: summary of the current status and  

future challenges. Polish Archives of Internal  

Medicine 120(12):511-517. 

21. National Institutes of Health, National Heart, Lung,  

and Blood Institute (1997). Expert Panel Report II:  

Guidelines for the Diagnosis and Management of  

Asthma. Public Health Service, Bethesda, MD.  

Publication No. 97-4051.  

22. Rabe KF, Vermeire PA, Soriano JB, Maier WC 

(2000).  Clinical management of asthma in 1999: 

The  Asthma Insights and Reality in Europe (AIRE) 
study.  European Respiratory Journal 16:802-807. 

23. Green R, Davis G, Price D (2008). Perceptions,  

impact and management of asthma in South 

Africa:  A patient questionnaire study. Primary 
Care   Respiratory Journal 17:212-216. 

24. Al-Busaidi N, Soriano JB (2011). Asthma Control in  

Oman: National Results within the Asthma 

Insights  and Reality in the Gulf and the Near East 

(AIRGNE)  Study. Sultan Qaboos University 

Medical Journal  11:45-51. 

25. Ozoh OB, Bandele OE, Chukwu C, Okubadejo N 
(2010). Correlation between the Asthma Control  



Medication-use, adherence and asthma control 

West African Journal of Pharmacy (2017) 28 (1) 15 

Test Score and FEV1 in Nigerians With Bronchial  
Asthma. Chest 138:146A-146A. 

26. Desalu OO, Fawibe AE, Salami AK (2012).   

Assessment of the level of asthma control among  

adult patients in two tertiary care centers in   

Nigeria. Journal of Asthma 49:765-672. 

27. Thoonen BPA , Schermer TRJ, van den Boom G,  

Molema J,  Folgering H, Akkermans RP, R Grol R, 

van  Weel C, van Schayck CP (2003). Self-

management of  asthma in general practice, 

asthma control and  quality of life: a randomised 

controlled trial. Thorax  

  58:30–36. 

28. Poureslami IM, Rootman I, Balka E, Devarakonda 

R,  Hatch J, Fitzgerald JM (2007). A systematic 

review  of asthma and health literacy: a cultural-

ethnic  perspective in Canada. Mediscape General   

Medicine 9:40  

29. Onyedum CC,  Ukwaja, KN,   Desalu OO,  Ezeudo  C  

 (2103). Challenges in the Management of Bronchial  

Asthma Among Adults in Nigeria: A Systematic  Review. 

Annals of Medical and Health Science  Research 

3(3):324–329.   

30. Alzahrani YA, Becker EA (2016). Asthma Control  

Assessment Tools. Respiratory Care 61(1):106-

116.  Epub 2015 Nov 10. Review.  

31. Thomas M, Gruffydd-Jones K, Stonham C, Ward S,  
Macfarlane TV (2009). Assessing asthma control in  
routine clinical practice: use of the Royal College 
of  Physicians '3 questions'. Primary Care 
Respiratory  Journal 18(2):83-88.  

32. Pearson MG, Bucknall CE, editors (1999).   
Measuring clinical outcome in asthma: a patient- 

  focused approach. Royal College of    

  Physicians,London; Pp 46 

33. Morisky DE, Green LW, Levine DM (1986).   

Concurrent and predictive validity of a self-  

reported measure of medication adherence.  

Medical care 24:67-74. 

34. Raosoft sample size calculator. Available at: .  
   Accessed March 16, 2015 

35. Fawibe AE, Joseph KJ, Olaosebikan OF, , Oluboyo  

PO, Desalu OO (2011). General practitioner   

reported follow-up visits among asthma patients 

in  North Central Nigeria. Annals of Africa 

Medicine  10:209-13.  

36. Umoh VA, Ekott JU, Ekwere M, Ekpo O (2013).   

Asthma control among patients in Uyo South 

Eastern Nigeria. Indian Journal of Allergy, Asthma  

and Immunology 27:27-32. 

37. Kelloway JS, Wyatt RA, Adlis SA (1994). 

Comparison  of patients' adherence with 

prescribed oral and  inhaled asthma medications. 

Archives of Internal  Medicine 154(12):1349-1352  

38. Dekker FW, Dieleman FE, Kaptein AA, Mulder JD  

(1993). Adherence with pulmonary medication in  

general practice.  European Respiratory Journal  

6(6):886-890  

39. Desalu OO, Onyedum CC, Adeoti AO, Ozoh OB,  

 Fadare JO, Salawu FK, Danburam A, Fawibe AE,  

Adewole OO (2013). Unmet needs in asthma  

treatment in a resource-limited setting: findings  

from the survey of adult asthma patients and their  

physicians in Nigeria. Pan African Medicine Journal  

  16:20.  

40. Postma DS, O'Byrne PM, Pedersen S (2011).   

Comparison of the effect of low-dose Ciclesonide  

and fixed-dose fluticasone propionate and   

salmeterol combination on long-term asthma  

control. Chest 139:311–318. 

41. Saleh JA (2008). Combination therapy in asthma: a  

  review. Nigerian Journal of Medicine 17(3):238- 

  243. 

42. Juniper EF, Kline PA, Vanzieleghem MA, Ramsdale  

EH, O'Byrne PM, Hargreave FE 1(990). Effect of  

long-term treatment with an inhaled 

corticosteroid  (budesonide) on airway 

hyperresponsiveness and  clinical asthma in 

nonsteroid-dependent   asthmatics. The American 

Review of Respiratory  Disease 142:832-836.  

43. Szefler S, Weiss S, Tonascia J (2000). The 
Childhood  

 Asthma Management Program Research Group?  

Long-term effects of budesonide or nedocromil in  

children with asthma. New England Journal of  

Medicine 343:1054-63. 

44. Chowdhury BA, Dal Pan G (2010). The FDA and 

safe  use of long-acting beta-agonists in the 

treatment of  

  asthma. New England Journal of Medicine   
 362(13):1169–01171. 

45. Weatherall M, Wijesinghe M, Perrin K, Harwood 

M,  Beasley R (2010). Meta-analysis of the risk of  

mortality with salmeterol and the effect of   

concomitant inhaled corticosteroid therapy.  

Thorax 65(1):39–43. 

46. Apter, AJ, Reisine ST, Affleck G, Barrows E,   

Zuwallack RI (1998).  "Adherence with Twice-daily  



Adisa et all 

West African Journal of Pharmacy (2017) 28 (1) 16 

Dosing of Inhaled Steroids" American Journal of  

Respiratory and Critical Care Medicine 157:1810- 

  1817. 

47. Thoonen BP, Schermer TR, Van Den Boom G,  

Molema J Folgering H Akkermans RP, Grol R, Van  

Weel C Van Schayck CP (2003). Self-management 

of  asthma in general practice, asthma control and  

quality of life: a randomised controlled trial. 
Thorax 58:30. 

48. Cromer BA (1991). Behavioral strategies to 
increase  compliance in adolescents. In: Cramer 
JA, Spilker B,  editors. Patient compliance in 
medical practice and  clinical trials. New York: 
Raven Press; pp. 99–105. 

49. Stewart MA (1995). Effective physician–patient  
communication and health outcomes: a review.  
Canadian Medical Association Journal   152:1423–
1433. 

50. Hassan Mahboub BH, Santhakumar S, Soriano JB,  

Pawankar R (2010). Asthma insights and reality in  

the United Arab Emirates. Annals of Thoracic  

Medicine 5:217-21. 

51. Gruffydd-Jones K, Hollinghurst S, Ward S, Taylor G  

(2005). Targeted routine asthma care in general  

using telephone triage. British Journal of General  

Practice 55:918-923. 

52. Ten Brinke A, Sterk PJ Masclee AA Spinhoven P  

Schmidt JT Zwinderman AH, Rabe KF, Bel EH 

(2005).  Risk factors of frequent exacerbations in 

difficult to-treat asthma. European Respiratory 

Journal  26:812-828. 

53. Hermosa JL, Sanchez CB, Rubio MC, Minguez MM,  

Walther JL (2010). Factors associated with the  

control of severe asthma. Journal of Asthma  

47:124-130. 

54. Lemanske RF, Busse NW (2010). Asthma: clinical  

expression and molecular mechanisms. Journal of  

Allergy and Clinical Immunology 125:S95-102. 

55. Roy A, Lurslurchachai L, Halm EA, Li XM and   

 Wisnivesky JP (2010). Complementary and   Alternative 
Medication Use and Adherence to  

 Inhaled Corticosteroid among Inner-city   Asthmatics. 

Annals of Allergy, Asthma and   Immunology 

104(2):132–138. 

56. Slader CA Reddel HK Jenkins CR Armour CL, 

Bosnic- 

 Anticevich SZ (2006). Complementary and   alternative 

medicine use in asthma: Who is using  what? 

Respirology 11:373 

57. Barnes PM, Bloom B, Nahin R (2008).   

Complementary and alternative medicine use  

among adults and children: United States, 2007.  

CDC National Health Statistics Report. 2008:12 

58. Haughney J, Barnes G, Partridge M, Cleland J  

(2004). The Living & Breathing study: a study of  

patients' views of asthma and its treatment.  

Primary Care Respiratory Journal 13:28-35.  

59. Chapman KR, Boulet LP, Rea RM, Franssen E 

(2008).  Suboptimal asthma control: prevalence, 

detection  and consequences in general practice. 

European  Respiratory Journal 31:320-325. 

60. Adisa R, Fakeye TO, Fasanmade A (2011).  

Medication adherence among ambulatory patients Zoller DP, Bond CA (2005). Assessing medication with type 2 

diabetes in a tertiary healthcare setting in adherence in the elderly; which tools to use in clinical southwestern 
Nigeria, Pharmacy Practice 9:72-81. practice? Drug Aging 22:231-55. 

61. MacLaughin EJ, Raehi CL, Treadway AK, Sterling TL,  


