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ABSTRACT 

This study assessed the level of compliance using three different methods: 
pill count, self report and peak expiratory flow rate, in asthmatic patients 
attending a secondary health care facility. Self report (using a pre-tested 
structured questionnaire), peak expiratory flow rate and pill count were used 
to assess patient’s compliance and identify the factors which may be 
responsible for non compliance. Measurement of peak expiratory flow rate 
and the pill count were done at two different occasions. The data obtained 
was analysed using descriptive statistics. The study showed that the patients 
were prescribed a range of one to four drugs: 54% (3 drugs), 32% (2 drugs), 
8% (4 drugs) and 2% (1 drug). The levels of compliance were 86.57% for self 
report and 83.56% for pill count (p > 0.05). Reasons given for non compliance 
were: apparent wellness (33.31%), forgetfulness (26.67%), cost of drugs 
(6.67%), dysphagia (6.67%), presence of non-disturbing symptoms (6.67%), 
side effects (6.67%), ignorance/fear of addiction (6.67%), perceived lack of 
benefit from treatment (6.67%), and lethargy towards chronic medication 
(6.67%). However, there was a significant difference in the readings of the 
peak expiratory flow rate measured at two different occasions (p < 0.05). The 
study showed no significant difference in the methods used to assess the 
level of compliance. Non compliance can be overcome by proper education 
of patients on the importance of complying with the administration of 
medication and proper usage of metered dose devices. 

INTRODUCTION: Asthma is a reactive and sometimes 
reversible airway disease with attacks occurring 
episodically with varied intensity 1. Despite the various 
forms of treatment/management that are available, 
ranging from oral medications to parenteral 
medications, asthma morbidity is still considerable 2 
and poor management has been associated with 
impaired quality of life 3, 4. According to World Health 
Organisation (WHO) estimates, 300 million people 
suffer from asthma and 255,000 people died of asthma 

in 2005 5.  Over 80% of asthma deaths occur in low and 
lower-middle income countries 5.  The disease may be 
under-diagnosed and under-treated, creating a 
substantial burden to individuals and families and 
possibly restricting individuals’ activities for a lifetime.  

Compliance has been defined as the extent to which a 
patient’s behaviour coincides with the medical or 
health advice given 6 and noncompliance is not only 
costly in terms of time, money and resources, but can 
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also be detrimental to the health care giver-patient 
relationship 7. Assessment of compliance in asthmatic 
patients and those with chronic diseases is attended 
with a lot of difficulties 7.  WHO reported that 50% of 
patients from developed countries with chronic 
diseases do not use their medications as 
recommended 7, 8. Compliance rate in asthma ranges 
from 30% to 92% worldwide 9-15.   

Compliance failure with the treatment regimen may 
also result in loss of treatment efficacy or over-dosage-
related side effects and may lead to the administration 
of further medication and the involvement of the 
patient in unnecessary diagnostic procedure or 
hospitalization 6. Different methods of measuring 
compliance include self report using Morisky scale, 
clinical assessment, pill count, administrative 
pharmacy refill data, biological markers and electronic 
monitoring system such as Medication Event 
Monitoring System, MEMS. Different combinations of 
these methods have been found advisable for 
validating compliance 16-19.  

Compliance with chronic diseases is usually found to 
be comparatively low 20. There is a dearth of studies on 
compliance in asthmatic patients in Nigeria. This study 
was done to evaluate compliance among asthma 
patients in a selected secondary healthcare facility in 
south-western Nigeria using a combination of self 
report, pill count and peak expiratory flow 
measurement.  

METHODS: Ethical approval was obtained from the 
local research ethics committee of the General 
Hospital at Ogun state in Southwest Nigeria. The 
importance of the study was explained to each 
patient/caregiver in English or Yoruba language, the 
local dialect. Written informed consent was obtained 
from each participant. 

Study Setting: The outpatient clinic of a secondary 
health care facility in a south western state of Nigeria 
was used for this study.  

Inclusion Criteria: Patients who had been diagnosed 
with asthma, on medications for a period of not less 
than one month, older than five years of age and were 
willing to take part in the study were recruited into the 
study. For children less than eighteen years old, the 

consent of the caregiver who was usually a parent or 
an older sibling/guardian was sought and obtained.  

Exclusion Criteria: Patients who were less than five 
years of age, those on admission or those who were 
recently diagnosed of the ailment for a period of less 
than a month were not recruited for this study. 

Instrument of Study: To assess the level of compliance 
among the fifty patients who were enrolled for the 
study, three methods were used. These included a pre-
tested self-administered questionnaire which was used 
to gather baseline information in order to assess 
patient’s compliance and identify the factors which 
may be responsible for non compliance. Other 
methods include measurement of the peak expiratory 
flow rate of each patient after filling the questionnaire 
which was repeated after two weeks. The pill count 
method was carried out by noting the number of 
tablets (pills) of each drug the patient should use until 
the next appointment. The remaining number of 
tablets for each medication was also noted after two 
weeks.  

Peak Expiratory Flow rate (PEF) of the patients was 
obtained using the peak flow meter (Micro Peak MPE 
7200, Micro Medical UK). The reading was taken thrice 
with the highest reading taken as the patient’s best 
PEF. The same process was repeated after two weeks 
and compared with the first reading. The compliance 
rate was calculated from the data obtained from the 
pill counts using the following equation:  

Compliance rate = {Number of pills used / Number of 
pills expected to have been taken} X 100.................. (1) 

Where:  
Number of pills used = Number of pills dispensed - 
Number of pills remaining at the next visit................ (2) 

Data Analysis: The data obtained from the 
questionnaire were subjected to descriptive statistical 
analysis using the SPSS windows version 15 to evaluate 
the distribution of respondent’s opinion. The number 
of patients with improved PEF (higher PEF reading) at 
the second reading was compared with those whose 
PEF reading did not improve (lower or same PEF 
reading). 
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RESULTS: Fifty patients were enrolled for the study. All 
completed the self report questionnaire, while 
majority participated in the pill count and 
measurement of the Peak Expiratory Flow rate (PEF). 
From the fifty respondents, 36 (72%) were female and 
14 (28%) male. The age distribution showed that 28 
(56%) and 14 (28%) were in the age range 20-60years 
(this age bracket represent the working-class group as 
shown by the occupational distribution) and > 60years 
respectively. Twenty two (44%) had tertiary education 
(Table 1). 

Seven (14%) have had asthma since preschool age (0-
5years), 4 (8%) have had it since school age (6-
12years), 8 (16%) as teenager / adolescent (13 – 
19years), 23 (46%) as adults (20 – 60years) while 3 
(6%) > sixty-one years.  Two patients (4%) could not 
remember the exact time they were diagnosed. About 
half, 26 (52%) of these respondents experienced 
symptoms of the disease for the very first time less 
than 10years prior to the study while 19 (38%) had the 
symptoms 11-40 years before the study. However five 
(10%) of the patient cannot remember the first time 
they experienced the symptoms of the disease. Most 
of these patients 34 (68%) went to the hospital with 
the first experience of the ailment while others 16 
(32%) self medicated or used herbal medicines on the 
advice of relatives or guardians. 

TABLE 1: DEMOGRAPHIC DATA OF THE RESPONDENTS 
DEMOGRAPHIC VARIABLES OPTIONS FREQUENCY (%) 

AGE 

6 – 12 years 2 (4%) 

13 - !9 years 6 (12%) 

20 – 60 years 28 (56%) 

61 years and above 14 (28%) 

SEX 
Male 14 (28%) 

Female 36 (72%) 

MARITAL STATUS 

Married 25 (50%) 

Single 20 (40%) 

Widowed 5 (10%) 

EDUCATIONAL LEVEL 

No formal education 2 (4%) 

Primary education 9 (18%) 

Secondary education 16 (32%) 

Tertiary education 22 (44%) 

OCCUPATION 

Student 18 (36%) 

Civil Servant 8 (16%) 

Trader 9 (18%) 

Pensioneer 8 (16%) 

Professional 4 (8%) 

Artisan 1 (2%) 

Farmer 2 (4%) 

The major symptoms experienced by the patients in 
different combinations were: breathlessness 43 (86%), 
cough 39 (78%), dyspnea 32 (64%), wheezing 30(60%), 
tightness of chest 17(34%)  Others included tiredness 3 
(6%), catarrh 2 (4%), chest pain 2 (4%), sweating 2 
(4%), palpitation 1 (2%) and dizziness 1 (2%). The 
precipitating factors of the disease as experienced by 
the respondents in different combinations were dust 
35 (70%), process of frying food with oil 28 (56%), 
smoke fumes 15 (30%), humidity/rain 14 (28%), stress 
8 (16%), certain food items such as spicy food, bread 
etc 4 (8%), cold drink 2 (4%) use of insecticide 1 (2%) 
and freshly cut grass 1 (2%). 

The study showed that the patients were prescribed a 
range of one to four drugs; with 27 (54%) on three 
drugs, 17(32%) on two drugs, and 4(8%) on four drugs 
while 1(2%) of the patient was on one drug.  Thirty 
four (68%) failed to take their drugs regularly according 
to instructions, the reasons given for this in different 
combinations were: apparent wellness 16 (33.31%); 
forgetfulness 13 (26.67%); cost of drugs 3 (6.67%); 
dysphagia 3 (6.67%); presence of non-disturbing 
symptoms 3 (6.67%); side effects 3 (6.67%) such as 
tremor due to salbutamol; ignorance/fear of addiction 
3 (6.67%); perceived lack of benefit from treatment 3 
(6.67%), and tiredness of having been on medication 
for long 3 (6.67%).  

About 27 (54.55%) of the patients, who reported 
missing their medication, took the missed dose(s) as 
soon as they remembered while others 23(45.45%) 
reported taking the next dose at the scheduled time. 

From the self-report, patients who were on 24 hourly 
daily dosage of medications had a compliance rate of 
91.60% ± 7.71 compared to those who were on 8 
hourly daily dosage who had a compliance rate of 
78.79% ± 7.02 as shown in Table 2.  

The pill count method showed that the different drugs 
used in the management of asthma in the secondary 
health care institution had average compliance rate 
ranging from 82.14% to 100% as shown in Table 3. 
Also, there was a significant difference in the 
expiratory flow rate (PEF) measured at the 
commencement of the study and after two weeks (p < 
0.05).  
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TABLE 2: COMPLIANCE BASED ON FREQUENCY OF DOSAGE 
FREQUENCY OF 

DOSAGE 
NON-COMPLIANCE 

(MEAN % ± SD) 
COMPLIANCE 

(MEAN % ± SD) 

24 HOURLY  DOSAGES 8.40 ± 7.71 91.60 ± 7.71 
12 HOURLY DOSAGES 16.97 ± 11.36 83.03 ± 11.36 

EIGHT HOURLY 
DOSAGES 

21.21 ± 7.02 78.79 ± 7.02 

SD: standard deviation 

TABLE 3: MEDICATION COMPLIANCE 
MEDICATION % NON-COMPLIANCE % COMPLIANCE 

Salbutamol inhaler 17.58 82.42 
Aminophylline tablets 17.35 82.65 
Prednisolone tablets 15.73 84.27 
Asmanol F

®
 tablets 0 100 

Franol
®
 tablets 11.91 88.09 

Seretide
®
 inhaler 16.07 83.93 

Salbutamol tablets 17.86 82.14 

Asmanol F
®
: theophylline, ephedrine and chlorpheniramine; 

Franol
®
: theophylline and ephedrine; Seretide

®
: salmeterol and 

fluticasone 

DISCUSSION: Majority of the patients who took part in 
this study were literate with about three quarters 
having a minimum of secondary school education. This 
level of education possibly made them aware of the 
consequences of not taking their medications 
regularly.  

In this study, there was no significant association 
between age or gender and compliance; this has been 
reported in a previous study 20. This is consistent with 
other studies which found out that non-compliance in 
adult with chronic diseases is not consistently 
dependent on age and gender 21-23. Though, our 
findings seems to be in agreement with Hayes’ study 
21, other studies found out that compliant behaviour is 
dependent upon several interacting variables and that 
the likely type of non-compliant patients are: women 
(especially mothers of high parity) 24, 25, the very young 
26, adolescents 24, the elderly 26-27, non-Caucasian races 
28, social classes 26, 29, low income groups 30 and the 
unemployed 7. These conflicting results have been 
found to be due to the different methods of 
assessments used in the various studies 7. 

Age distribution revealed that majority of the patients 
were adults within the age bracket of 20-60 years and 
most of the patients in this age group were working-
class individuals. However, 10% of the respondents 
gave financial reasons for stopping their medication 
which may imply that other patients’ non-compliance 
may not be due to financial reasons. 

Majority of the patients interviewed in this study had 
been living with asthma for up to ten years. They were 
likely to be conversant with the symptoms, 
medications used for treatment when there is an 
exacerbation and the precipitating factors that may be 
responsible. Asthma is a chronic disease that 
sometimes shows periods of remission or even 
asymptomatic obstruction. The chronic nature of the 
disease might have a negative impact on compliance 
10. Earlier research has shown that with time, people 
with asthma or allergies tend to dissociate themselves 
from the prescribed treatment, and this may invariably 
impact on compliance 31.  

The study revealed that apparent wellness and 
forgetfulness were the major factors affecting 
compliance among these patients. Other factors 
mentioned by the patients were cost of drugs, 
dysphagia, few symptoms, side effects, nonchalant 
attitude about prescription, perceived lack of benefit 
from treatment, and lethargy towards chronic 
medication. Studies 32-34 found out that forgetfulness is 
the most common cause of non-compliance in 
hypertension and asthma. According to these studies, 
the chronic nature of the illness and the daily 
administration of medications may greatly concern the 
patient resulting in a repression of desire to follow 
plan.  

Being ill is a cause for concern and having to take a 
drug is a constant reminder of illness. Hectic lifestyle 
and irregular schedules also raise the risk of patients 
forgetting to take their medications. Since, asthma is a 
chronic condition in which attack is intermittent and 
occur for a while, depending on the level, extent and 
duration of exposure to precipitating factors (and 
some other factors), there is a great tendency for such 
a patient to forget taking his or her pill as symptoms of 
the condition wax and wane. This makes compliance 
difficult to sustain, as the patient may remain 
asymptomatic for a long time 32. 

Some patients reported that they developed tremor to 
salbutamol, which made them stop the medication. 
Butler et al., 2004 35, found out that if symptoms or 
side effects interfere with daily activities or social skills, 
compliance might diminish 35. If patients are properly 
counselled on the magnitude of expected side effects 
from their medications it may limit the rate of non 
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compliance in asthmatic patients. Cost of drugs has 
been found to also serve as an obstacle to compliance 
13. In this study, 3(6.67%) of the patients complained 
that their medications were expensive and that 
sometimes they were financially incapacitated to 
purchase their medications. There may be various 
ways this could have a negative effect on compliance 
as reported in some studies 35, 36.  

Patient experiencing financial hardship may find it 
difficult to spend money on a medication particularly if 
it does not result in an immediate change in health 
status or the benefit of the medication is not properly 
understood. Others may not use a particular 
medication because of the cost, resulting in the usage 
of drugs with lower cost which might not be as 
effective. Prior studies 13, 35, 36 found that non-
adherence might be due to financial concerns as the 
cost of medical care rises or may be related to 
perceived financial distress by the patients rather than 
an actual cost of the medications or the source of 
payment. 

Ignorance was observed to be one of the factors 
encouraging non-compliance. Some patients who were 
placed on inhalers, refused to use it because of the 
fear that they might become addicted to it especially if 
it is needed during acute exacerbation and if it is 
unavailable, they may die. Fear of becoming 
dependent on treatment is another reason that is 
commonly cited to explain noncompliant behaviour 37-

39. Some also believed that the inhalers are meant for 
those whose conditions are life threatening and will 
not want to get to that stage. This observation is 
supported by the findings of another study 40 where 
some patients expressed feelings of guilt having to 
take medication regularly, whereas others see it as a 
social stigma.  

The pharmacists can play a large role educating 
patients on the basic facts of asthma especially the 
role of medications (especially the distinction between 
quick relief and long term control medications), skills 
for proper inhaler use with or without a spacer, use of 
peak flow meter for monitoring and self assessment in 
the management of the disease. Also, the pharmacist 
should educate patients on environmental control 
measures, and appropriate use of rescue plans and 
medications.  

The result from pill count method showed that the 
compliance rate ranged from 82% to 100% with an 
average compliance of 83.67% (16.33% non-
compliance rate). Average compliance rate ranking 
according to dosing frequency was 24hr > 12hr > 8hr 
showing that the higher the frequency of daily dosage 
the lower the compliance rate. In one study 41 the 
compliance levels achieved with twice daily as opposed 
to three times daily regimens were found to drop as 
compared with our findings which was 82% and 78% 
for twice and thrice daily dosing respectively.  

The result for this study was higher but it may be 
connected with the methods used for the assessment 
which were self report questionnaires, daily diary 
reports and electronic monitors in children with cystic 
fibrosis. Though, compliance has been shown to drop 
sharply as the number of drugs taken daily increases 42-

43, increasing the number of prescribed drugs may not 
always result in poor compliance 44.  

For example, a patient on three or more drugs which 
has to be taken once a day may be more compliant 
than a patient who is on one drug but has to take it 
three times daily. It is evident that the frequency of 
daily dosage has more effect on compliance rate than 
the number of drugs the patient is using 44. The 
duration of treatment is also important with treatment 
extending beyond five days being particularly affected 
by poor compliance 45-46 such as we have in chronic 
diseases. As expected the highest levels of compliance 
are achieved when the drug is administered 
parenterally for a short period 11. 

The result of the clinical response in which peak flow 
meter was used to measure the peak expiratory flow 
rate indicated a significant difference between the 
initial PEF and those carried out after the usage of the 
medications. This method may however not be able to 
determine the extent to which the patient has 
complied with his medication accurately, despite this; 
it has helped to confirm some measure of compliance 
which may however not be quantifiable. 

Comparison of the three methods of assessing 
compliance showed that self-report has a higher 
average compliance rate of 86.57% compared to 
83.56% calculated for pill count method. This study 
was limited by the fact that the compliance rate using 
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the peak flow meter monitoring could not be 
calculated since the readings were only taken twice 
and not repeatedly for a considerable length of time. 
Also, compliance could not be calculated for 
medications taken “as needed” including short time 
metered dose inhalers. The pill count method also is 
limited by the fact that it cannot verify that a dose 
removed from the container was actually consumed, 
or that it was consumed at the correct time. 

In this study, the pill count confirmed non compliance 
as given by self report in this group of asthmatic 
patients. Higher compliance rate calculated for self-
report might be due to vulnerability of the method to 
reporting bias, problems with recalls and exaggeration 
of compliance by patients. This result is consistent with 
study conducted by Quittner et al., 2000 41. 

As good as multi-method measure of compliance is, 
there are some limitations noted: first, although multi-
method measure of compliance is ideal, different 
measurement methods use different time scale. For 
example, pill count can be calculated over the entire 
monitoring period while self-report measures average 
compliance over a relatively unspecified period. The 
time interval differences make comparison across 
measurement method difficult to interpret. Secondly, 
the methods do not account for whether the 
medication was actually taken by the patient. 

CONCLUSION: The reasons given for non-compliance in 
this study such as cost of medication, forgetfulness, 
ignorance, social stigma, side effect of medications, 
apparent wellness, perceived lack of benefit from 
medications and been on the same medication for a 
long time- were detected using the self report method 
of evaluating compliance. Though the compliance rate 
from this method was higher than that reported by the 
pill count method, both methods complimented each 
other. The Peak Flow Meter readings showed an 
improvement which indicated compliance with 
medications on the part of the patient though the rate 
of compliance could not be ascertained. The reasons 
given for non compliance in the group of patients’ 
studied could be overcome with proper and detailed 
education as majority of them are as a result of 
ignorance or inadequate information. If this is done, 
the level of compliance among asthmatic patients may 
improve. 
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