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Abstract

Background: Asthma, the commonest respiratory
disorder globally is often a cause of emergency room
visits, school and work absenteeism thus affects the

quality of life of children and their caregivers.

Objective: To assess the pattern of asthma severity and
level of control among children attending the respiratory
clinic in Rivers State University Teaching Hospital,

Nigeria.

Methods: It was a hospital based cross-sectional study
carried out at the Paediatric respiratory clinic in the
Rivers State University Teaching Hospital, Nigeria over

a 6-year period.

Journal of Pediatrics, Perinatology and Child Health

Results: Of 307 patients recruited into the study, males
predominated with a M: F ratio of 1.47:1. There was
family history of atopy in 195 (63.5%) and cough was
the commonest symptom reported 234 (96.3%). Median
age at first diagnosis was 4(IQR:2-8) years and mean
duration of illness, 1(1QR:0.2-3) year. Majority had
intermittent asthma 92 (37.9%) while only 55 (29.6%)
had controlled asthma. Malnutrition, living in
households with domestic fuel being kerosene or
firewood only were significantly associated with having
severe persistent asthma while living in households in
which gas is the primary source of domestic fuel, upper
socioeconomic class and duration of illness being < 2
years were significantly associated with not having
severe persistent asthma. Overweight was significantly
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associated with having controlled asthma while age <11
years and physician-diagnosed asthma at < 2yrs of age
were significantly associated with not having controlled

asthma.

Conclusion: Use of clean domestic fuel and reduction
of the effects of deprivation of social and economic
determinants of health among the low socioeconomic
class can improve control and reduce severity of asthma

in children.

Keywords: Childhood Asthma; Severity; Control;

Pattern; Nigeria

1. Introduction

Asthma is a chronic inflammation of the lung airways
leading to episodic airflow obstruction [1]. Children
present  with  recurrent episodes of  cough,
breathlessness, chest tightness as well as exercise
intolerance and wheezing with the symptoms resolving
spontaneously or with the use of bronchodilators [2].
Asthma which has high levels of preventable morbidity
and mortality is the commonest respiratory disorder
globally accounting for more than 300 million people
being affected and has a prevalence rate ranging
between 1% - 18% [2-5]. In Nigeria, it is estimated that
about 3.1% of children in any given community have
asthma [6] and asthma ranks second to pulmonary
tuberculosis among chronic respiratory diseases [7]. It is
one of the commonest causes of emergency room visits,
school absenteeism and absence from work by parents,
thereby affecting the quality of life of children as well

as their parents/caregivers [2, 8, 9].

Severity of asthma is determined by the disease activity
and the patients’ phenotype while control is the extent
of reduction or removal of the manifestation of the
disease by treatment [10]. The assessment of the
severity of asthma, which is in accordance with the
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national guidelines is important in the management of
asthma as this guideline links the assessed level of
asthma severity to appropriate action plan [11]. Integral
to the management of asthma is the achievement of
optimal control which refers to the degree to which
symptoms, on-going functional impairments and risk of
adverse events are minimized, thus enabling children
with asthma to live normal lives and achieve their
potentials [1, 2]. The present study was therefore carried
out to assess the pattern, severity and level of control of
asthma among children attending the respiratory clinic
in Rivers State University Teaching Hospital in Nigeria
as similar study has not been carried out in Port

Harcourt, Nigeria.

2. Materials and Methods

It was a hospital based cross-sectional study carried out
at the Paediatric respiratory clinic in the Rivers State
University Teaching Hospital, Nigeria over a 6-year
period from April 2014 to March 2020. Rivers State
University Teaching Hospital is a tertiary health facility
owned by the Rivers State Government in the South-
South geo-political zone in Nigeria. It is a 375 bedded
hospital and serves as a referral center for all the
government owned primary health centers, general
hospitals as well as private health facilities in the state.
The Paediatric respiratory clinic which is one of the
specialist clinics in the department of Paediatrics is run
once every week on Fridays by a consultant specialized
in respiratory paediatrics, with paediatric trained nurses.
Referrals are gotten from the children emergency room,
other clinics in the department as well as primary health
centers, general hospitals and private health facilities in
the state. Children seen in the clinic are recorded in an
asthma register as part of the clinic protocol and the
scope of details entered in the register progressively
increased over the years. Ethical approval was obtained
from the Rivers State Health Research Ethics committee
consent obtained from the

and informed was
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parents/caregivers and/or from older children
respectively. Children aged less than 17 years with
diagnosis of asthma made by a consultant with history
of recurrent episodes of cough, wheezing, chest
tightness and shortness of breath which resolves
spontaneously or with the use of bronchodilators were

consecutively recruited.

Severity was assessed for all who had physician
diagnosed asthma for up to 2 months and who were able
to retrospectively recall symptoms frequency. They
were then given a symptom diary to prospectively
document their symptom and a 6 weeks’ clinic
appointment to reconfirm the classification after which
an asthma action plan was drawn up for each patient.
The severity of asthma before commencement of
management was assessed and categorized using
frequency of day and nighttime symptoms into
intermittent, mild persistent, moderate persistent and
Asthma
Education and Prevention Program (NAEPP) guidelines

[1, 12].

severe persistent based on the National

Control was assessed for all those with a physician
diagnosed asthma for up to 2 months before presenting
to our facility in order to assess the efficacy of their
asthma management intervention before commencing
treatment. Newly diagnosed asthma, those who could
not recall symptoms, those lost to follow up, those who
did not give consent were excluded. Asthma control test
(ACT) was done using the Childhood ACT (C-ACT)
questionnaire [13] for children aged 11 years and below
while ACT for adult questionnaire was done for
children aged 12 years and above [14]. For the C-ACT a
total of 7 questions were asked with the first 4 covering
the child’s perception of their symptoms while the
remaining 3 quantified patients’ symptoms, a maximum
of 27 could be scored. The Adult version of the ACT

consisted of 5 questions with a maximum score of 25.
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For both ACTs, patients were classified as well
controlled with ACT of > 20, partial control with ACT
score of 16-19, and poor control with ACT score of <15.
Sociodemographic information such as age, sex, age at
diagnosis of asthma and parental and family history of
asthma were obtained. Other history obtained were
presence of adult smoker(s) in the house, types of
cooking  fuel,

symptoms  reported by the

patients/caregivers and the duration of their asthma.

Social class of the parents/caregivers were determined
using the classification by Olusannya et al. [15]. The
total class score ranged from 1 to 5 in order of
descending privileges and divided into 3 equal parts to
get upper, middle and lower socioeconomic classes.
Nutritional status of each child was classified using the
weight for age Z score [16-18]. Data collected was
entered into Excel spreadsheet and analysis was done
using IBM SPSS Statistics version 23. Descriptive
statistics was used to express patient’s characteristics
while bivariate association test was done using chi-
squared test. P value was set at < 0.05 with 95%

confidence interval.

3. Results

3.1 Characteristics of the study population

Three hundred and seven patients with asthma were
recruited into the study. There were more males 185
(59.6%) than females with a M: F ratio of 1.47: 1 and
the median age of the patients being 7 (IQR: 4-10)
years. Majority had normal nutritional status 238
(77.5%), lived in households with no adult smoker 247
(80.5%), used cooking gas as their domestic fuel source
211 (68.7%) and belonged to the upper socioeconomic
class 132 (43%). Positive family history of atopy was
in 195 (63.5%). The most common
symptom reported was cough in 234 (96.3%) of the

identifiable

children. At least 3 of the cardinal symptoms of asthma

were present in 123 (50.6%) and the median age at first
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diagnosis was 4 (IQR: 2 - 8) years while the median
duration of illness was 1 (IQR: 0.2 - 3) year. Majority
came for their first scheduled outpatient visit in stable
clinical state not having acute exacerbations 213
(69.4%), Table 1.

3.2 Classification of asthma severity

The presence of the cardinal symptoms of asthma
identifiable by the patients/caregivers was assessed in
243 patients among whom majority had intermittent
asthma 92 (37.9%), severe persistent asthma was seen in
30 (12.3%) while persistent asthma constituted 151
(62.1%) of the types

classification from retrospective recall of symptoms

of asthma seen. Initial
changed in 26 (10.7%) of the patients after prospective
symptom monitoring, 23 (9.5%) were reclassified to a
more severe type while 3 (1.2%) were reclassified to a

less severe type Figure 1.

3.3 Level of asthma control

Asthma control test (ACT) was done in 186 of the
patients, the mean ACT score of the patients was 16.9 +
4.38 out of which only 55 (29.6%) had controlled
asthma with an ACT score > 19 (Figure 2). Among the

uncontrolled asthma, 80 (61.1%) had partial control

DOI: 10.26502/jppch.74050044
with ACT score of 16-19, while 51 (38.9%) had poor
control with ACT score of <15 Figure 2.

3.4 Factors associated with severe persistent asthma
Malnutrition ( OR :11.7, 95%CI;1.8 — 73.1 P=0.001),
living in households in which the domestic fuel is only
kerosene or firewood (OR: 2.9, 95%ClI;1.13 — 7.8,
P=0.02) were significantly associated with having
severe persistent asthma while living in households in
which gas was the primary source of domestic fuel (OR
:0.4, 95%CI; 0.18 — 0.89, P=0.02), belonging to upper
socio economic class (OR :0.3, 95%Cl; 0.14 — 0.81,
P=0.01) and having the duration of illness < 2 years
(OR :0.3, 95%ClI; 0.1 — 0.83, P=0.01) were significantly
associated with not having severe persistent asthma
(Table 2).

3.5 Factors associated with controlled asthma

Being overweight (OR: 2.1, 95%Cl; 1.04 — 4.3, P=0.03)
was significantly associated with having controlled
asthma while age <11 years (OR:0.48, 95%Cl; 0.2 —
0.994, P=0.04), and having a physician-diagnosed
asthma at < 2 years of age (OR :0.1, 95%ClI; 0.03 —
0.26, P=0.000004) were significantly associated with

not having controlled asthma (Table 3).

Variable

Freguency n=307 (%)

Age (years)

<4 68 (22.1)

4-<8 93 (30.3)

8-<12 95 (30.9)

12-16 (16.6)
Gender

Male 183 (59.6)

Female 124 (40.4)
Weight for Age Z score

>2 (overweight) 62 (20.2)

2 to -2 (normal nutrition) 238 (77.5)
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< -2 to -3(moderate malnutrition) 5(1.6)
<-3 (severe malnutrition) 2(0.7)
Adult smoker in child’s household
Yes 10 (3.3)
No 247 (80.5)
Undisclosed 50 (16.3)
Cooking fuel used in household
Gas 211 (68.7)
Kerosene 101 (32.4)
Firewood 7(2.3)
Electric stove 3(1.0)
Social class Score of families
1-1.7 (upper) 132 (43.0)
>1.7 - 3.3 (Middle) 122 (39.4)
>3.3-5 (low) 22 (7.2)
Undisclosed 31(10.1)
Known Family history of atopy
Yes 195 (63.5)
No 110 (35.8)
Unsure 2(0.7)
Symptoms reported by patient/care giver (n=243)
Cough 234 (96.3)
Difficulty breathing 234 (94.6)
Wheeze 215 (88.4)
Chest pain 116 (47.4)
Number of symptoms per patient
2 27 (11.1)
3 123 (50.6)
4 93(38.3)
Age at first diagnosis of asthma (years)
<4 121 (39.4)
4-<8 101 (32.9)
8-<12 59 (19.2)
12-<16 21 (6.8)
Undisclosed 5 (1.6)
Duration asthma since first diagnosis (years)
<3 241 (78.5)
> 3-6 34 (11.1)
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>6-9 21 (6.8)

>9 11 (3.6)
Clinical state at first consult

Having acute exacerbation 94 (30.6)

Stable 213 (69.4)

Table 1: characteristics of study population.

Classsification of Asthma severity

(3,
100 (3
80
(L
60 et
40
20 Frequency

Intermittent Mild Persisitent Moderate Severe Persistent
Persistent

m Frequency
Figure 1: Classification of Asthma severity seen among children in RSUTH respiratory clinic.

Level of Asthma control

= Controlled =Uncontrolled

Figure 2: Level of Asthma control among children seen in RSUTH respiratory clinic.

Variable Severe Asthma | Odds 95% confi. interval P value
n=30 (%) ratio Lower Upper

Age (years)

<11 18 (11.1) 0.7 0.3 1.6 0.4
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>11 12 (14.8)

Gender
Female 16 (16.5) 1.8 0.86 4.0 0.1
Male 14 (9.6)

Overweight (W/A Zscore >2)
Yes 5 (9.62) 0.7 0.25 1.96 0.49
No 25 (13.1

Undernourished (W/A Zscore < -2)
Yes 3 (60) 11.7 1.8 731 0.001"
No 27 (11.34)

Adult smoker in household
Yes 1 (10.0) 0.8 0.09 6.62 0.65
No 23 (34)

Household fuel includes Gas
Yes 15 (9.04) 0.4 0.18 0.89 0.02
No 15 (19.48)

Household fuel is kerosene and firewood only
Yes 8 (21.62) 2.9 1.13 7.8 0.02"
No 13 (8.44)

Social class
Upper 8 (6.96) 0.3 0.14 0.81 0.01"
Lower 17 (17.92)

Known family history of atopy
Yes 21 (13.6) 1.3 0.6 3.175 0.4
No 9 (10.3)

Clinical state at 1% scheduled consult

Asthma exacerbation 12 (15.38) 1.4 0.67 3.2 0.32
Stable 18 (10.9)

Diagnosed at < 2years

Yes 10 (14.9) 1.4 0.62 3.2 0.37
No 19 (10.9)

Duration of illness < 2years

Yes 14 (8.6) 0.3 0.1 0.83 0.01"
No 16 (19.75)

*=Statistically significant

Table 2: Factors associated with severe persistent asthma.
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Variable Controlled Odds ratio | 95% confidence P value
Asthma n (%) interval
Lower Upper

Age(years)

<11 12 (20) 0.48 0.2 0.994 0.04"
>11 43 (34.1)

Gender
Female 19 (27.1) 0.82 0.42 1.590 0.5
Male 36 (31.03)

Overweight (W/A Zscore >2)
Yes 19 (42.2) 2.1 1.04 4.3 0.03
No 36 (25.5)

Undernourished (W/A Zscore < -2)
Yes 1 (25) 0.7 0.08 7.76 0.8
No 54 (29.6)

Adult smoker in household
Yes 4 (50) 2.7 058 124 0.1
No 47 (26.8)

Household fuel includes Gas
Yes 42 (27.1) 0.58 0.26 1.3 0.1
No 13 (39.3)

Household fuel is kerosene and firewood only
Yes 9 (29.03) 1.04 04 24 0.09
No 40 (28.1)

Social class
Upper 27 (27.6) 0.84 0.4 1.6 0.61
Lower 26 (30.9)

Known family history of atopy
Yes 36 (29.51) 0.9 0.6 3.175 0.4
No 19 (30.1)

Clinal state at 1% scheduled consult
Asthma exacerbation 15 (26.3) 0.76 0.38 1.58 0.5
Stable 40 (31.0)

Diagnosed at < 2years

Yes 16 (30.7) 0.1 0.03 0.26 0.000004"
No 39 (81.3)

Duration of illness < 2years

Yes 37 (30.6) 1.5 0.59 2.27 0.68
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No 18 (27.7)

*=Statistically significant

Table 3: Factors associated with controlled asthma in children.

4. Discussion

This study being the first of its kind in our center
described the pattern of asthma, identified the risk
factors associated with severe persistent asthma and the
level of asthma control in our study cohort. The median
age for physician diagnosed asthma in children in the
present study was 4 years, which was comparable to the
mean age at which asthma was diagnosed in the western
world in the mid-nineties, although there has been a
gradual decrease in age at which asthma is diagnosed
overtime to 2.6 years in 2000 [19]. This decrease in age
of first asthma diagnosis was attributed to an increase in
awareness of asthma as a disease entity and
improvement in guidelines for asthma diagnosis [19].
Malnourished children were significantly more likely to
have severe persistent asthma than their well-nourished
or overweight counterparts, while we found no
association between asthma severity and overweight
children with asthma. Taylor et al. [20] reported that
obesity is associated with increased severity of asthma
among adults with asthma. Another study [21] done
among children found no association between
nutritional status and severity of asthma, although in
their cohort they only had one malnourished child and
no patient with severe asthma, thereby limiting their
ability to access severity of asthma among malnourished
children with asthma. It is possible that increased
severity of asthma in malnourished children seen in our
study is an outcome of living with a severe chronic
disease as opposed to malnutrition on its own increasing
asthma severity. This could also explain our findings
that children who were overweight were more likely to
have controlled asthma. Although the literatures have

shown that obesity has an intertwining relationship with
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asthma as it could lead to a decreased response to
inhalational corticosteroids, severe asthma on the other
hand can lead to exercise intolerance causing obesity
asthma [22, 23].

Passive smoking assessed by the presence of one adult
smoker within the household was 3.3% among our
cohort, which is relatively low compared to >37% rates
reported in two studies in USA among parents whose
children have asthma [24, 25]. The low prevalence of
passive smoking among our sample size could have
limited our ability to identify the effects of passive
smoking on asthma. The reason for this relatively low
prevalence is likely due to the warmer temperatures of
African climate when compared to colder temperatures
of the temperate region as a result the uptake of
smoking among the general population is much lower.
Tobacco exposure leads to a higher prevalence of
asthma, especially the severe form of asthma by direct
toxicity of the airways, increased inflammatory damage
of the lung epithelium predisposing to respiratory
infection, increased sensitization to allergens and also
poor response to steroid control for asthma patients
[26].

Kerosene and firewood were used as cooking fuel by
more than a third of the households. Kerosene and
firewood, which are not clean domestic fuel as their
combustion is inefficient contribute to harmful levels of
household air pollution. When combusting they emit
nitric oxide, Sulphur oxide, high levels of PM »5 and
polycystic hydrocarbons whereas liquefied petroleum
gas combusts more efficiently and is relatively cleaner

with barely detectable levels of PM .5 emission [27,
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28]. It is therefore not surprising that use of kerosene
and firewood in households is associated with having
severe persistent asthma while use of only gas is
associated with a reduced likelihood of having severe
persistent asthma. Exposure to air pollution distorts
normal lung developmental process, causes lung
epithelial damage and airway narrowing all of which
would increase severity of asthma [29, 30]. There is a
continuous need to make clean domestic fuel available
to low- and middle-income countries and a special need
to ensure that clean domestic fuel is used in families that
have persons with chronic respiratory disease like
in order disease from

asthma to prevent their

progressively worsening.

There was a relatively higher proportion of children
from upper socioeconomic class 43% in the present
study when compared to the 24% seen in the general
outpatient clinic in our hospital in a previous study [31].
Physician diagnosed asthma may be higher among the
upper class, but severe forms of asthma is however
more among those from low socioeconomic class. Other
literatures have reported a higher prevalence of asthma
among people from low socioeconomic privileges and
explained that this could be due to high prevalence of
deprivation of social and economic determinants of
health among the low socioeconomic class [32]. The
upper socioeconomic class are more likely to have
access to better health care, afford their medications,
have better living conditions that is devoid of common
triggers like cockroaches, house dust mites, indoor air
pollution. They are also more educated with the
likelihood to understand and comply to asthma action
modifications

plans and implement environmental

necessary to improve asthma symptom control.

Prevalence of asthma has been known to be higher
among those with family history of atopy due to a

genetic predisposition [33, 34]. This study however
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showed no association between family history of asthma
and severity of asthma similar to findings in another
study by Santos et al. [33]. Besides the fact that both
studies were conducted over a long time in an outpatient
clinic setting, both used the same GINA classification
methods for classifying asthma severity. Although other
studies [35, 36] found a positive association between
asthma severity and positive family history of atopy,
these studies had some differences in methodology with
the present study. While one used a different inclusion
children that had a

wheezing episode without necessarily being diagnosed

criterion which included all
of asthma while the other classified all persistent asthma

as severe.

This study highlights the fact that the four cardinal
symptoms of asthma are not usually present in the
patients for a diagnosis of asthma to be made. On the
other hand, although cough is the commonest symptom
of asthma, it is hardly an only presenting symptom as no
child in the present study was diagnosed of asthma with

only one of the cardinal symptoms.

Surprisingly, most of our patients had persistent asthma
much higher than (62.1 vs 18.2%) was reported among
children attending a chest clinic in another Nigerian
study [37]. The reason for this disparity is not very clear
but a possible explanation could be a difference in
hospital protocol for recruitment into the asthma register
as the study center waits for a recurrence of asthma
symptom especially in children before they are
registered for possible asthma diagnosis in order to
exclude children that had an episode of wheeze from

other causes.

We found a low rate of controlled asthma, 50 (30%)
among children referred to the outpatient respiratory
clinic of our hospital. This is similar to another Nigerian

study [38] which reported a control rate of 29% using

82



J Pediatr Perinatol Child Health 2020; 4 (3): 073-085

the ACT of <19. Although much lower than the 82.9%
reported by another Nigerian study among children
attending a pulmonology clinic, the difference however,
could be because they used a different grading criterion
to classify control [39]. Asthma control rates of 54% in
the USA and 61% in Netherland were reported among
children with asthma [40, 41] which is also much higher
than reported in this study. Factors that we identified to
be associated with poor asthma control were Age
<11yrs, underweight children and asthma diagnosis
made at < 2 years. Asthma control for young children
depends a lot on the commitment of the caregiver to
carry out the asthma action plan and their surveillance
to be able to identify when the children are having
exacerbation of their symptoms before they can take
their asthma medications. Although the small airways of
growing children could make them have more severe
symptoms when compared to their adult counterparts. It
has also been documented that children with a longer
duration of asthma are more likely to have poor
pulmonary function and airway remodeling [42] all of
which could result in poor asthma control. The
relationship between underweight and poor control is
likely consequential with the latter resulting in the

former.

5. Conclusion

The median age at first diagnosis of asthma in the
present study was 4 years with majority of patients
having intermittent asthma while the level of asthma
control was poor. Use of clean domestic fuel and
reduction of the effects of deprivation of social and
economic determinants of health among the low
socioeconomic class can improve control and reduce
severity of asthma in children. There is a need for
regular assessment of patients for effective institution of
appropriate action plan in order to achieve good level of

control of patients’ asthma.
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