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ABSTRACT

Although the host factors and the physical environment are known to be associated with high rates of asthma
prevalence in urban settings, but the connection between asthma and level of awareness due to socio-economic
conditions are still less explored. Especially in developing world where the contrast between rich and poor is
humongous, available health facilities are overburdened, and literacy is still a question mark for learning and acquiring
knowledge to boost the awareness about health issues. This paper aims to address gaps in scientific knowledge about
the societal attitude towards environmental asthma-related risk in a megacity of a developing country. Data was
collected with a 0.1% sample of households (n=1388) through a questionnaire from selected neighborhoods. Awareness
about asthma diagnosis, treatment, emergency management and prevention were assessed through a 10-point Likert
scale. Data was summarized for the assessment of collective knowledge. Correlation of cumulative awareness was
calculated with asthma prevalence and socio-economic conditions. We found very low (4.5 out of 10) cumulative
asthma awareness with 8% prevalence. Literacy stood out at the top having a strong relationship with cumulative
asthma awareness. We found that a low level of literacy provokes more involvement in unhealthy occupation and
careless behavior about asthma triggers. As a result, asthma prevalence is higher in people associated with unhealthy
occupation and have a low level of awareness without proper health and safety measures. Findings has established the
impact of socio-economic status on asthma awareness in two towns of Karachi. Though socioeconomic development of
an area is a long journey, especially in developing countries, awareness programs can, however, make better public
health in a short time. This strategy will also reduce the level of Covid-19 severity as asthma is considered one of the
risk factors.
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INTRODUCTION

Asthma leads to bronchoconstriction, plasma exudation, mucus hypersecretion and sensory nerve activation
(Murphy and O'Byrne, 2010). It is known that people with asthma are at more severe risk of common cold virus
infection than non-asthmatics (Corne et el, 2002). Similarly, the literature on Covid-19 explains the increased
severity of asthmatics (Johnston, 2020; Pennington, 2020). The high level of interaction between environmental and
genetic factors determines the severity of asthma and its responsiveness to medications, but the development of the
disease is complex (Louis et al, 2012; Hopkin, 2020). Due to this complexity, many times, asthma patients are not
diagnosed and treated correctly (Bhulani et al, 2011). WHO (2002) estimated more than 300 million people are
suffering from asthma worldwide, with as many as 250,000 asthma-related deaths each year (Cruz, 2007). The
burden of asthma-related deaths is primarily borne by low-income residents of developing nations, including
Pakistan (UNICEF, 2013).

Perception about the etiological factors and awareness of asthma symptoms are critical for appropriate treatment
and risk factor management of asthma (Boulet et al, 1994). A good level of awareness is equally important for
every age and gender. Many efforts have been made to develop indexes for assessing the level of asthma awareness,
such as studies (Boulet et al. (1994; Gabriels et al. 2000). There is, however, no known study which can describe the
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level of awareness about asthma in Pakistan, the country which is already at very high risk of respiratory diseases,
including Covid-19 (0.1 million confirmed Covid-19 cases on 08/06/2020 (COVID, 2020).

Though it is difficult to change the socio-economic conditions of an area due to the long-term requirement of
economic growth and social development, awareness can be increased in a comparatively short time for improved
public health and reducing the severity of respiratory diseases. Based on this rationale, this paper aims to provide an
appraisal of asthma prevalence, existing socio-economic conditions and level of awareness about asthma
management in the largest city of Pakistan, i.e. Karachi. Also, it describes the role of asthma awareness as a critical
link between asthma prevalence and socio-economic conditions. The study provides evidence for decision-makers to
put awareness programs on priority to disseminate health education in the community at every possible level.

Review of Literature

If asthma is not well managed, virus-induced severity is increased (Johnston, 2020). Many studies reported
delayed anti-viral immune response in asthmatics (Gavala et al., 2013; Uller et al., 2010). In case of viral infection
asthma exacerbation severity has also been observed (Contoli et al., 2006. Asthma is therefore, considered as a risk
factor for severe impact in Covid-19 due to compromised respiratory system (Johnston, 2020). By considering the
asthma as Covid-19 severity factor, in current pandemic situation, centres for disease control and preventions of
various countries have released special asthma management guidelines (Pennington, 2020).

Industrial workers in developing countries are at high risk because they are not provided with the standardised
preventive working environment (Fairhurst, 2003). As a result, the worldwide prevalence of asthma has doubled in
the past 20 years (UNICEF, 2013). Many studies portray the facts and figures about prevalence, frequency, a verity
of symptoms, emergency care, quality of life and quality of care concerns (Murphy et al., 2009). To some extent,
ethnicity and socio-economic factors have been linked to asthma exacerbation due to exposure to polluted air, smoke
and limited access to healthcare facilities (Henschel et al., 2012). An ample number of studies have demonstrated
that many asthma patients go undiagnosed, resulting in sub-optimal quality of life (Nolte et al., 2006). Children are
at higher risk of misdiagnosis (Sheikh, 2018). Even among adults, asthma may be misidentified as a chronic
obstructive pulmonary disease (COPD), emphysema, bronchitis, cystic fibrosis, mesothelioma, smoker's cough, hay
fever and other respiratory idiopathic interstitial diseases (Clark et al., 2007). Gaps in proper diagnosis and early
treatment of asthma encouraged medical and public health professionals to develop asthma control guidelines,
improve quality of health, improve patient awareness and support advocacy around asthma-related public issues, e.g.
socio-environmental issues like tobacco smoking, indoor quality of air, out-door pollution (Greene et al., 2013).

In general, perceptions about respiratory diseases and asthma are significantly related to levels of education and
susceptibility to these illnesses (Nolte et al, 2006). Poor education may lead to misconceptions regarding asthma,
such as the belief that it is a contagious disease (Martinez, 2009). Furthermore, uninformed asthma patients may
ignore less severe symptoms or either fail to report to their physician or to seek medical help in a timely manner
(Yacoub et al, 2007). This results in the progression of the disease and leads to the development of severe asthma
attacks or complications requiring emergency care (Lundbéck et al., 2001).

The literature is scarce and insufficient regarding asthma and its perception among the population of Karachi.
For instance, Asher et al. (2006) presented the results of International Study of Asthma and Allergies in Childhood
(ISAAC) and analysed that in Karachi, asthma is increasing in children of age 13-14 years from 8.5% (in 1996) to
11.7 (in 2002). Similarly, Shahzad, et al. (2006) assessed the prevalence of asthma in tannery workers in Karachi i.e.
10.8% with a higher probability of becoming asthmatics if the workers are aged, illiterate, ever-smoked, Pathan-
ethnicity and never used gloves during different tanning tasks. In another study, Khan, et al. (2008) presented the
assessment of Pakistan Chest Society about asthma patients of Karachi for 2005, which were between 480,000 and
600,000 with 8% prevalence rate in Pakistan. This literature presents an idea of the severity and increasing trends of
asthma. Still, it does not establish the history, local environmental etiology and circumstances to address the major
causes prevailing in the community.

MATERIALS AND METHODS
Study area

The study area is two towns of Karachi, Landhi and Korangi towns. These two towns reflects many features of
typical Karachi, such as industrial areas, commercial markets, planned and unplanned residential localities, climate
conditions, physiographic undulations and proximity to the Arabian Sea. Almost 2 million people reside in planned
and in slums where population density is high and quality of life is low. The study area is administratively sub-
divided into union councils (UCs), (12 in Landhi and 9 in Korangi). These UCs were used as the basic geographical
division for conducting the survey and analyzing the data. Figure 1 shows the land use patterns of the study area,
where almost 20% area is devoted to industrial land use (Arsalan, 2002; (CDGK, 2007; Qureshi, 2010; Afsar, 2013).
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Karachi Towns i

industiel B Agricuture [ Ecuceton [ Heatn
Market & Commercial Streets Residential [l Transportation Open Spaces

1  Awami Colony 8  Mustafa Taj Colony 15 Khawaja Ajmeer Colony

2 Sharafi Goth 9  Gulzar Colony 16 Daud Chowrangi

3 Burmese Colony 10  Bilal Colony 17 Chakra Goth

4  Sherabad 11 Nasir Colony 18 Muslim Abad

5 Zaman Town 12 100Quarters 19 Muzzafarabad

6 Korangi 13 Hasrat Mohani Colony 20 Bhutto Nagar

7 Sector 33 14  Landhi 21 Moinabad

Fig. 1. Study Area (1 to 21 are Identifier of Union Councils).

Development and execution of the survey

In this study, a modified version of Global Initiative for Asthma (GINA) questionnaire was used (GINA, 2002).
The questionnaire is extended for the assessment of awareness and socio-economic conditions such as education,
household income, occupations etc. Awareness questions were rated on a 10-point Likert scale. Common lists of
symptoms, medicines, triggers and emergency procedures were provided as options for diagnosis, treatment,
prevention and emergency management respectively.

A group of research assistants was trained, and pilot interviews were conducted to pre-test the questionnaire and
expected errors. A stratified random sampling method was used with a sample size of 0.1% (n=1388) of total
households in the study area. Union councils were used as strata to proportionally distribute the number of the
questionnaires. Participants were interviewed directly or indirectly through facilitators or caretakers.

RESULTS

Asthma Prevalence and Socioeconomic Assessment

Asthma prevalence was assessed as a number of identified asthma cases at the time of the survey in comparison
to the surveyed population of each union council. Only those people were considered for asthma prevalence
assessment who provided the affirmation on the diagnosed by a medical physician as asthmatic. Only vital
parameters were included in the study viz. age, gender, income range, occupation, and literacy.

Awareness Assessment

We provided the list of asthma symptoms viz. wheezing, coughing, chest tightness and difficulty in breathing,
with two questions — Do you find this symptom in you? In case of Yes, how much do you rate it related to asthma?
(Likert scale value 1-10). We repeated the same question structure for all aspects of asthma management.

To estimate the proportion of asthma participants who were being treated for asthma, we determined the
utilization of controller medications (e.g., inhaled glucocorticosteroids), reliever medications (e.g., inhaled B2-
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agonists), or alternate medications (e.g., Herbal or Homeopathy). Whereas personal emergency management is
recorded through nebulization, oxygen therapy, and IM/IV emergency medications.

Prevention was assessed by identifying 40 common asthma indoor and outdoor triggers. For outdoor triggers,
proximity was taken as 1 mile (1.6km) from the residence of the respondents. Respondents were given an idea of 1
mile, which they translated according to their understanding about the distances. The list of triggers was compiled
from the literature and included the pollution from industrial sources and traffic; occupations and travelling routines;
pollens, dust, indoor and outdoor smoke; use of carpets, presence of any unusual odor, change in temperature,
severity in weather, domestic pet animals and insects.

The awareness data was categorized based on union councils and then summarized for an individual aspect of
asthma management and overall cumulative awareness. Later correlation among cumulative awareness was
compared with asthma prevalence and socio-economic conditions in SPSS.

Focus group

In total, 1388 households are surveyed with 71% (987) response rate. Due to lack of consent or incomplete
information, 401 (29% of the total) questionnaires were excluded from the study. As a result, 987 survey forms were
analyzed in the study. In total 289 subjects were identified who were diagnosed as chronic respiratory patients by
health practitioners and were taking medicines for cure and management. Identified respiratory patients were
divided into two groups.
i.) Focus group (n=184) - the criterion for this subgroup is:
a. Asthmatics diagnosed by a medical doctor (n=79), OR
b. Self-claimed asthma patients and/or diagnosed by a health practitioner other than a medical doctor (n=37), OR
c. All asthma symptoms (i.e. difficulty in breathing, cough, chest tightness, fast heart rate, wheezing) present in
respiratory patients but not diagnosed by any health practitioner (n=68)
ii.) Non-focus group (n=105)-who do not satisfy any of the above, focused-group criteria. In focus group criterion
‘a’ represents ‘asthmatics’ which is also used to calculate asthma prevalence, however, criteria ‘b’ and ‘c’ define
‘suspected asthmatics’.

Table 1. Demographic statistics of respondents.

Female Male Total
A. Focus group Mornber 2 = 100
Percentage 60.9 39.1 100%
Children (< 15 yrs.) ’p\l:rr:ebni;ge 239 :1:,21 22.4% of A
Adults (15 to 60 yrs.) g:rr:;i;ge Eés 21.5 613?8% of A
Elderly (>60 yrs.) ’P\I:rr:x;ge 4210 20 2.8% of A
] Number 44 l
B. Asthmatics P:rcebnetage 55.7 223 42,9% of A
Children (< 15 yrs.) ’::rr:e:i;ge 224 411(7)6 2.6% of B
Adults (15 to 60 yrs.) l::rr:;et;ge 25196 2(2)4 23,0% of B
Elderly (> 60 yrs.) ’::rr:e:i;ge 4210 20 2.3% of B
C. Suspected Asthmatics ’: : rr:e:i;ge 22.8 2;2 23,51% of A
Children (< 15 yrs.) g:rr:::i;ge 5;1 22.9 32.3% of C
Adults (15 to 60 yrs.) g:rr:eﬁ;ge ?;9 ;31 6732.6% of C
Elderly (> 60 yrs.) ’F:I:rr::;i;ge g 8 8
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Demographic characteristics

Table 1 shows the demography of respiratory patients of the focus group. In this, adult population is the most
affected age group and more weighted towards female (61 % female). However, Children need more attention as a
suspected group (33.4%) which is sharing higher values than the verified asthmatics (26.6%). Another peculiar
identification is the number of women diagnosed with asthma is less than the number of women reporting consistent
symptoms of asthma.

Asthma Prevalence and Socio-economic Characteristics

Figure 2a shows the spatial distribution of asthma prevalence in respondents that varies from 2% to 30% among
UCs. The average asthma prevalence for the study area is 8% which is based on declared asthmatics and
corresponding to the estimation of Pakistan Chest Society (Khan et al, 2008). However, this value may be increased
if the suspected asthmatics are also considered. Figure 2b portrays the distribution of literacy rate among the
respondents of the focus group. The overall literacy rate of the respondents is alarming, which is almost 45%. The
spatial variation of the literacy rate is more affected by the socio-ethical distribution. The lowest literacy rate class in
Figure 2b is dominating in the slum areas and varies from 29% to 69% in the study area.

(b)

(a)

/

Asthma Prevalence (%) Literacy Rates (%)

| 2164 | 28.7-39.1
- 6.5-17.0 - 39.2-49.9
B 171208 B s0.0-60.0

(¢) n
fil,

i l
< ok & 1'1'1{ 1.—-—..'1 I}J <

\‘./'-I. ll '.L Income Group US$ Per ™ /Unhealthy Occupation
Capita Per Day Rates (%)

- <05 | 25.5-36.2

l 0.5-100 l 36.3-46.8

| >100 - 46.9-66.0

Fig. 2. Comparison of prevalence of asthma in study area and socio-economic indicators: (a) Prevalence of Asthma, (b) Literacy
rate, (c) Income groups (d)Unhealthy Occupation

Figure 2c describes the spatial distribution of income groups among respondents. As study area represents
economic groups including low income (less than $0.5 per capita per day), middle income (between $0.5 and $100
per capita per day) and higher income (above $100 per capita per day). However, the most representative class of the
study area is the middle-income group whereas lower income group is more dominating in the slum areas. More
than 45% population 1S engaged in occupations susceptible to asthma. Figure 2d is an indicator of occupational
hazards including asthma. Most of the unhealthy occupations are associated with industrial works and
manufacturing. In case of respiratory diseases; wood working, cotton ginning, leather processing, ceramics
development, power battery manufacturing, paints and chemical processing are the main unhealthy occupations in
the study area. Most of the workers at risk reside in the neighborhood of the industrial units and slum areas.
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Socio-economic status plays a pivotal role in determining health status (Levesque et al, 2013). Specifically,
many researchers have shown strong associations of respiratory diseases with education, and living conditions which
may also be responsible for asthma prevalence (Yacoub et al, 2007). Table 2 shows correlation between asthma
prevalence and socioeconomic indicators is between 0.36, p<0.05 (with literacy) and 0.43, p<0.02 (with Low-
income group).lt strengthens the idea of the inverse relationship between asthma and the level of education (r=-0.36,
p<0.05) as described by Radic, et al. (2014). According to Blanc, et al. (2006) low-income earners in the slum areas
are more prone to asthma due to the deprivation of good quality of life and struggle to access the basic necessities of
their lives.

Asthma awareness

Figure 3a summarizes asthma awareness in form of box-whisker plot of asthma management aspects and
cumulative level. In 184 respondents, the understanding of asthma treatment is comparatively higher than all other
aspects with the median value at 5. Contrary to this, understanding of asthma prevention is at the lowest level where
the upper limit of Q3 (75% of data) is no more than 5. The diagnosis has some major issues in the study area as
suspected asthmatics having all asthma symptoms but not diagnosed by any medical doctor or there are some self-
claim asthmatics as well. However, understanding of asthma symptoms is not as good as of treatment method or
emergency management. The last box in Figure 3a shows the cumulative awareness as a generalized measure for the
study area. The central value of cumulative awareness is 4.5 that shows below average on the 10-point Likert scale.

Figure 3b further analyses the data at union council level with asthma management aspects split and cumulative
awareness. It provides the comprehensive understanding of geographical distribution. Out of 21, seven union
councils have more than 4.5 (cumulative awareness of the study area) but only two of them have value above
average i.e. 6. Four union councils have value 5, two have 4.5, ten have 4 and the lowest cumulative value is 2.5. It
is evident that level of awareness is comparatively low in the peripheral slum areas. Afsar, et al. (2013) described
these areas attributed to unhygienic, scarce public amenities and neighborhood of poor working class. In these areas,
ambient environment is highly polluted.

Col6n-Ramos, et al. attempted to understand the relationship between the socio-economic status and health
awareness and significantly correlated different health concerns (Col6n-Ramos et al., 2007). In our study, literacy
stood out at the top having a considerably high relationship (r=0.77, p < 0.001) (Table 2). Secondly, an association
of asthmatics with unhealthy occupation is also among the major reasons of asthma exacerbation. The relationship
of awareness with unhealthy occupation (r = -0.41, p < 0.02) justifies that relationship. It shows that low level of
literacy provokes the more involvement in unhealthy occupation (r = -0.38, p < 0.04) without taking care of health
or understanding of long-term health impacts. As a result, asthma prevalence is higher in people associated with
unhealthy occupation (r = 0.38, p < 0.04) and have a low level of awareness (r = -0.39, p < 0.04).

Table 2. Relationship of Asthma Prevalence and Cumulative Awareness with Socio-economic Indicators.
Correlation with Asthma Prevalence

r P Covariance
Cumulative Awareness (Likert 1-10) -0.39* 0.04 -2.45
Literacy (%) -0.36 0.05 -33.40
Unhealthy Occupations (%) 0.38* 0.04 32.43
Low Income Group (% share) 0.43* 0.02 38.99
Middle Income Group (% share) -0.25 0.13 -20.43
High Income Group (% share) -0.56** 0.00 -18.56

Correlation with Asthma Cumulative Awareness

r P Covariance
Asthma Prevalence (%) -0.39* 0.04 -2.45
Literacy (%) 0.77** 0.00 8.04
Unhealthy Occupations (%) -0.42* 0.03 -4.02
Low Income Group (% share) -0.03 0.45 -0.30
Middle Income Group (% share) -0.04 0.44 -0.34
High Income Group (% share) 0.17 0.23 0.64
*_ Correlation is significant at the 0.05 level (N=21)

**_Correlation is significant at the 0.01 level
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Table 2 also shows the relationship of level of awareness with household income. Many authors have proven as
a potentially important indicator of health status or more important than education and health (Duncan et al., 2002).
We observed a similar trend in form of asthma prevalence and low-income group (r = 0.43, p < 0.02). However, the
result shows total randomness on scatter plots without any relationship between cumulative awareness and income

classes.
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Fig. 3. Summary of Asthma Awareness.

(a) Box represents the first quartile (Q1, 25%) at the bottom and third quartile (Q3, 75%) at the top. The center shows the

median value, whereas whiskers are at 10% and 90% of data
(b) Geographical distribution of asthma awareness among Union Councils
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DISCUSSION

In this study results suggest that the level of awareness about asthma symptoms, regular and emergency
management and knowing asthma triggers is very low in the study area. The main cause of this awareness is a low
level of literacy, which is also an outstanding cause of asthma prevalence. The spreading of information regarding
disease by healthcare institutions, clinics, governmental and non-governmental officials and policymakers can be
very helpful for better understanding of asthma and its management in the community as many of them are
suggested by Bodenheimer et al. (2002).

The study shows that study area dwellers mainly concerned with the living, but they do not care about the
prevailing issues in their surroundings. Thus, they do not realize the impacts of their living and working
environment on their health. Many researchers explain the poor level of awareness with the vital indicators of
society (Kaptein et al., 2010). For example, illiteracy keeps the people disinterested about unhygienic living
environments, and they do not know about the harmful effects of the hazardous pollutants in their environment
(Fishwick et al., 2007).

In Pakistan, less than 1% of GDP expenditure on healthcare, around 61% rural population (WorldBank, 2020),
high level of poverty with illiteracy, the deprived status of women and poor municipal services delivery are the main
factors of poor health indicators (Shaikh and Hatcher, 2005). Due to the poor economic, social and environmental
performance, Pakistan is considered at very high level of infectious disease risk. Pakistan stands at rank 32 out of
195 assessed countries in global infectious disease vulnerability index (Moore et al., 2017) and at rank 29 out of 190
assessed countries in inform global risk index (GBD 2015; GRI and GRI , 2018, ). In the limited healthcare capacity
with already constrained financial resources, socio-economic development is far away but awareness can be
improved with less effort and in short period of time. But this could only be achieved when all stakeholders and
potential partners are fully committed, involved and empowered to take charge of addressing this burden
collectively as suggested by studies (Moore, 2010; Licari et al., 2020).

Conclusions

We explored the level of awareness about asthma in Pakistan and its association with socio-economic
conditions. We conducted a questionnaire survey with 0.1% sample of households (n=1388) in Landhi and Korangi
towns of Karachi. We used 10-point Likert Scale to develop an awareness index based on asthma diagnosis,
treatment, emergency management and prevention. We found very low (4.5 out of 10) cumulative asthma awareness
with 8% prevalence. Literacy stood out at the top having a strong relationship with cumulative asthma awareness.
We found that a low level of literacy provokes more involvement in unhealthy occupation and careless behavior
about asthma triggers. As a result, asthma prevalence is higher in people associated with unhealthy occupation and
have a low level of awareness without proper health and safety measures. Though socioeconomic development of an
area is a long journey, especially in developing countries, awareness programs can make better public health in a
short time especially. This strategy will also reduce the level of Covid-19 severity as asthma is considered one of the
risk factors.
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