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Abstract
Background:-Chronic respiratory symptoms including chronic cough, chronic phlegm, wheezing,
shortness of breath, and chest pain are manifestations of respiratory problems which are
mainly evolved as the result of occupational exposures. Workers engaged in manufacturing,
research and development of pharmaceuticals are potentially exposed to drug substances and
also to chemical precursors that are potentially hazardous to health.

Objective:-To assess determinants of chronic respiratory symptoms among pharmaceutical
factory workers.

Methods: -A case control study was done among 453 pharmaceutical factory workers with 151
cases and 302 controls. Cases were workers who had chronic respiratory symptom/s within one
year period in the pharmaceutical factories from February 2016 to February 2017. Controls
were workers who had no any chronic respiratory symptom/s within one year period in the
pharmaceutical factories from February 2016 to February 2017. Prior to the actual data
collection, a base line survey was conducted for one week to identify source of cases and the
controls from each site. Study subjects were selected using simple random sampling technique.
Data was collected using pretested and structured questionnaire by trained data collectors.
Descriptive statistics, bivariate logistic and multivariate logistic regression analysis was done to
see association between determinant factors and chronic respiratory symptoms.

Result: Workers’ Previous history of chronic respiratory diseases (AOR 3.36, 95%Cl (1.85 -
6.12)), family history of chronic respiratory diseases (AOR=2.55, 95% Cl, (1.51 - 4.32)), previous
dusty working environment (AOR=2.26, 95% Cl, (1.07 - 4.78)), ever smoking (AOR 3.66, 95%Cl
(1.05 - 12.72)) and service year (AOR = 1.86, 95 % ClI = (1.16 — 2.99)) showed statistically
significant association with chronic respiratory symptoms among pharmaceutical factory
workers.

Conclusion and recommendation: previous history of respiratory diseases, family history of
chronic respiratory diseases, previous dusty working environment, ever cigarette smoking, and
service year were determinants of chronic respiratory symptoms of the workers in
pharmaceutical factory. Public health endeavors to prevent the burden of chronic respiratory
symptoms in the pharmaceutical factories should target reduction of adverse workplace
exposures and discouragement of ever smoking.

Key word: Chronic respiratory symptoms, socio demographic, behavioral, environmental and
occupational factors and pharmaceutical factory worker.
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1. Introduction

1.1. Background

Chronic respiratory symptoms are defined as the development of one or more of the symptom/s of
chronic cough, chronic phlegm, chronic wheezing, chronic shortness of breath and chronic chest
tightness which last/s at least three months in one year(1). At least one of these symptoms can be
the manifestation of chronic respiratory diseases. Chronic respiratory diseases are a group of
chronic diseases affecting the airways and the other structures of the lungs. Some of the most
common are chronic obstructive pulmonary disease (including, bronchitis and emphysema),
asthma, pneumoconiosis and chronic rhinosinusitis(2).

Worldwide non-communicable diseases are the leading cause of mortality which accounts for 82%
of deaths and among those non communicable diseases, chronic respiratory diseases such as,
asthma and chronic obstructive pulmonary diseases accounted for 4million or 10.7% deaths
according to World Health Organization (WHO) report of 2012(3).

In 2011, International labor organization (ILO) reported that occupational respiratory diseases
accounted for up to 30% of all registered work related diseases and 10-20% of deaths were caused
by respiratory problems. Workers in high risk sectors such as mining, construction, and dust
generating works have 50% prevalence of occupational respiratory diseases(4). In Great Britain,
there are about 12,000 deaths each year due to occupational respiratory diseases, about 2/3 of
which were due to dust related diseases(5).

Undesired pharmacological or other adverse health effects can occur during the development and
manufacture of drugs in the pharmaceutical industries if exposure in the workplace is not
adequately controlled. There are rare reports regarding adverse health effects resulting from
occupational exposure to chemical intermediates handled during the manufacture of the active
pharmaceutical ingredient. Many later-stage intermediates have the potential to exhibit classic
toxicological effects more typical of industrial chemicals(6).

Workers employed in the manufacture of drug substances can be exposed to active pharmaceutical
ingredients designed with the express intention of an interaction with the human system and
modification of its functioning. Whilst such modification is generally desirable in patients, any
modification in function, whether positive or negative, is an unacceptable outcome in the
pharmaceutical industry worker(7).

Little is known about the health risks of working in the pharmaceutical industry. The manufacturing
of drugs may involve exposure to toxic industrial chemicals. While the finished products may be
lifesaving medications for sick people, they can be dangerous to healthy workers who are inhaling
or absorbing them during the production process(8).



1.2. Statement of the problem

Chronic respiratory diseases represent a public health problem in both developed and
developing countries because of their health and economic impacts(9). Occupational and
environmental exposures increase the risk of asthma, COPD, and other respiratory diseases.
These respiratory diseases are predicted to become the third leading cause of death by 2020,
according to the WHO. Epidemiological studies have identified high-risk occupations and
harmful exposures, but there are still many unknown workplace exposures causing respiratory
problems(10).

The prevalence of asthma and other respiratory illnesses and symptoms in populations vary
widely according to environmental factors, with occupational exposures being among the most
important(11). Airborne dusts are of particular concern because they are well known to be
associated with classical widespread occupational lung diseases such as the pneumoconiosis,
chronic obstructive pulmonary disease, occupational asthma, etc. Occupational exposure to
dust particles occurs everywhere but is especially prevalent in low- and middle-income
countries(12).

Workers employed in manufacturing, research and development of pharmaceuticals are
potentially exposed to drug substances in the workplace that are designed to modify physiology
and also to chemical precursors that are potentially hazardous to health(6). General
epidemiological studies of pharmaceutical industry workers have been done in Europe and the
United States. The results include a higher prevalence of hypertension and chronic bronchitis
among long-term Serbian plant employees, and fewer capable of working(13).

Allergies are relatively common in drug production, research and development jobs in relation
to exposure to several compounds. Numerous cases of allergic rhinitis, asthma and anaphylaxis
have been reported after inhaling seed powder of Povata seed, particularly from powdered
laxatives(14). Penicillin and cephalosporin antibiotics and enzymes (serratial peptidase and
lysozyme Chloride) have been particularly implicated to cause respiratory sensitization.
Therapeutic chemical agents such as cimetidine, salbutamol, lisinopril, a-methyldopa, and
opiates also cause respiratory sensitization(7).

Active pharmaceutical ingredients (APls) could be risk factors for workers exposed in
pharmaceutical industries. Indeed, APIs are compounds specifically designed to interact with
human organism and to modify its functioning, and some of them could act as carcinogens or
sensitizers, for whom a safe threshold cannot be easily determined. Inhalation is the most
important route of exposure. Occupational exposure limits are needed to protect workers'
health, both concerning APIs and pharmaceutical intermediates. Now a day, several approaches
have been suggested to set acceptable daily exposure limits in pharmaceutical industries, and
they are a key point especially for carcinogens, sensitizers or endocrine disruptors. Despite
literature evidence is sparse, occupational risks in pharmaceutical industries cannot be
disregarded; several adverse health effects have been observed. In recent years, the quality of



air in pharmaceutical industries has improved, even though a special attention has to be paid to
exposures to carcinogens and sensitizers(15).

In Ethiopia, there is no systematic recording of occupational chronic respiratory disorders
among workers in pharmaceutical factory. Respiratory disorders in these workers were high
due to a number of different factors and great emphasis was not given before to control and
prevent the problems due to lack of scientific information. Therefore, the goal of this study was
to assess the determinants of chronic respiratory symptoms among pharmaceutical factory
workers in Addis Ababa.



1.3. Rational of the study
In most developing countries like Ethiopia, occupational morbidity and mortality are becoming

a serious public health problem. Workers of the pharmaceutical industry face a broad spectrum
of workplace hazards including chemical, physical, ergonomic, biological, work-related stressors
and safety and mechanical hazards. Even though evidence based occupational health and safety
services are extremely important, studies showing factors of occupational respiratory
symptoms and diseases in pharmaceutical industry are scarce. The finding of this study will help
to contribute in filling information gaps on the existing occupational health and safety service
practice that applies for the development of effective preventive strategies so that morbidity,
disability and death among pharmaceutical factory workers are minimized and this in turn,
improved the production capacity of the Company. It will also use as baseline information for

policy makers and other researchers.



2. Literature review

2.1. Epidemiology of chronic respiratory symptoms and diseases

2.1.1 Magnitude of chronic respiratory symptoms and diseases
Globally, hundreds of millions of people are burdened with chronic respiratory conditions; four

million people die prematurely from chronic respiratory diseases each year(16). In general, the
prevalence of CRD is increasing everywhere and in particular amongst children and the
elderly(17). The burden of CRD has major adverse effects on the quality of life and disability of
affected individuals. It has been predicted that the global burden of CRD will increase
considerably in the future, even though many preventable and treatable CRDs including chronic
obstructive pulmonary disease (COPD), asthma, and respiratory allergies can be controlled with

adequate management in both developed and developing countries(18).

Research has found that occupational asthma (OA) is one of the leading causes of occupational
lung diseases(19). Several case reports and a few surveys demonstrate that OA may occur
among production workers especially in the manufacture of antibiotics and enzymes. Thirteen
case reports document inhalation of dust from antibiotics and the occurrence of OA in a total of
53 workers (20-23). Most exposed workers developed symptoms within one year of exposure in
seven of the 11 reports with data on latency. A systematic review of 23 case reports showed
that the 21 of 37 (58.3%) cases developed symptoms within one year of exposure(20). Four
types of enzymes (papain, bromelain, pepsin, and lactase) were found to be associated with 37
cases of OA documented in five investigations: The majority of these OA cases occurred within

1% years of exposure(20, 24).

In a survey of 64 workers exposed to psyllium (isphagula), which is a bulk laxatives, 27 (42.2%)
reported OA symptoms that occurred after an exposure that lasted a few hours to six months;
however, these workers developed symptoms within two months of exposure. Another survey
of 130 workers at a pharmaceutical plant that manufactured psyllium, 39 workers reported
symptoms that were suggestive of occupational asthma. Marks et al. examined 125 psyllium-

exposed workers and compared their respiratory symptoms and sensitization to psyllium to a



reference population of 738 randomly selected adults from the local community. Exposed
workers had a higher prevalence of respiratory and skin symptoms than the reference
population (52.0% vs. 43.3%). Workers who were sensitized to psyllium were more likely to

develop symptoms if they were current smokers(20, 25).

A survey was done on workers handling powdered drugs in a pharmaceutical factory. Among 24
workers, 9 handled powdered drugs (A group), 5 handled the same in the past and had already
been transferred to other sections for their symptoms (B group), 3 engaged in the process of
capsule-filling (C group) and 7 handled several times occasionally during one year (D group).
Their average months spent in handling powdered drugs were, in the case of anti-inflammatory
enzyme, A group 53.2, B group 66.2, and in the case of antibiotics, 5workers in A group 24.0, 2
workers in B group 7.0, 3 workers in C group 25.7. Twenty workers complained of symptoms
which were mainly irritation of mucosa including the respiratory system and itching of the skin
while they were working, and accelerated nasal discharge, urticaria and asthma after working.
Group A and group B were higher than group D in the rate of respiratory complaints (p less than
0.001). Fourteen workers pointed out anti- inflammatory enzyme as a cause of main symptoms,

7 workers flufenamic acid, 3 workers flopropion, 4 workers antibiotics(26)

2.1.2 Risk factors for chronic respiratory symptoms and diseases

In developing countries, where effective air pollution abatement techniques are lacking, people
are continually exposed to substances that can have negative health effects in both the short
and long term. Various risk factors have been associated with chronic respiratory diseases,
including gender, socio-economic status, tobacco smoking habits, occupational environment

and polluting fuel used for residential cooking/heating(27).

A study done in Croatia in pharmaceutical company indicated that pharmaceutical workers might
be at risk for the development of respiratory problems as a result of their work environment. A
significantly higher prevalence of chronic respiratory symptoms was recorded among workers
(compared to controls), the highest being for sinusitis, nasal catarrh, and dyspnea. There was

also a high prevalence of acute symptoms recorded during the work shift. Odds ratio showed



that the most significant risk factors for these respiratory findings were smoking and length of

time worked in the pharmaceutical industry, particularly in men(28).

Research finding showed that there was higher prevalence for all chronic respiratory symptoms
in exposed than in unexposed workers particularly among women, a majority of which were
nonsmokers. Logistic regression analysis indicated that the presence of chronic respiratory
symptoms among exposed workers was primarily associated with the amount of smoking.
Additionally, there was high prevalence of acute symptoms during the work shift. Among the
chemical workers these were greatest for eye irritation (male: 43.9%; female: 51.9%), dryness
of the throat (male: 43.4%; female: 57.0%) and irritation of the throat (male: 37.4%; female:
56.6%). In particular nonsmoking women exhibited abnormal lung function. The effect of
smoking among exposed workers was demonstrated on all ventilatory capacity tests by
regression analysis for all measured respiratory parameters. Both length of exposure and age

were correlated with lung function loss for forced vital capacity(29).

A study was performed in 17 female workers employed in a latex glove manufacturing plant.
The prevalence of chronic respiratory symptoms was greater among latex workers than among
control confectionery packer workers, varying from 5.9% (vs. 0% in controls) for occupational
asthma to 58.8% (vs. 0% in controls) for dyspnea grades 3 or 4. There was also a high
prevalence of acute work-related symptoms in this industry, in particular, eye irritation (76.5%),
dryness of the nose (70.6%), throat burning (70.6%), dryness of the throat (64.7%), and cough
(58.8%). The data suggest that in addition to occupational asthma, the manufacture of latex

gloves is associated with frequent, nonspecific respiratory findings(30).

A random sample of 8,515 white adults residing in 6 cities in the eastern and mid-western
United States were used to examine the relationships between occupational exposures to dust
or to gases and fumes and chronic respiratory symptoms; 31% of the population had a history
of occupational dust exposure and 30% reported exposure to gas or fumes. After adjusting for
smoking habits, age, gender, and city of residence, subjects with either occupational exposure
had significantly elevated prevalence of chronic cough, chronic phlegm, persistent wheeze, and

breathlessness. The adjusted relative odds of chronic respiratory symptoms for subjects



exposed to dust ranged from 1.32 to 1.60. Subjects with gas or fume exposure had relative odds
of symptoms between 1.27 and 1.43 when compared with unexposed subjects. Occupational
dust exposure was associated with a higher prevalence of chronic obstructive pulmonary
disease as defined by an FEV 1/FVC ratio of less than 0.6, when comparing exposed and
unexposed participants (OR = 1.53, 95% Cl = 1.17 - 2.06). Gas or fume exposure was associated
with a small, but not significant, increase in COPD prevalence. Significant trends were noted for
wheeze and phlegm with increasing duration of dust exposure. Although 36% of exposed
subjects reported exposure to both dust and fumes, there was no evidence of a multiplicative
interaction between the effects of the individual exposures. Smoking was a significant
independent predictor of symptoms, but did not appear to modify the effect of dust or fumes

on symptom reporting(31).

Data from a random sample of 3,606 adults 40 to 69 years of age residing in Beijing, China,
were analyzed to investigate the association of reported occupational exposures to dusts and
gases/fumes with the prevalence of chronic respiratory symptoms and level of pulmonary
function. The prevalence of occupational dust exposure was 32%, and gas or fume exposure,
19%. After adjusted for age, sex, area of residence, smoking status, coal stove heating, and
education, an increased prevalence of chronic phlegm and breathlessness was significantly
related to both types of exposures. Chronic cough was significantly related only to dust
exposure, and persistent wheeze only to fume exposure. The global estimates of the relative
odds of the two symptoms were 1.30 (95% Cl (1.09 to 1.48)) and 1.27 (95% Cl 1.09 to 1.48),
respectively, for dusts and for gases/fumes. These two occupational exposures are associated
with chronic respiratory symptoms independent of smoking, gender, and each other. There was
an increasing prevalence of each symptom with increasing dust and fume exposure,
represented by the index of cumulative exposure duration and exposure intensity. Linear trends
for increased prevalence of chronic bronchitis and breathlessness were significant both current
and former smokers appeared to be more susceptible to the effect of dusts than the never

smokers(32).



2.2. Safety precautions and Regulations

The precautionary principle is a more appropriate public health approach to assessing hazards
and making decisions about preventive action. Occupational exposure limits (OELs) are a key
component of the quantitative risk assessment/cost-benefit approach to occupational health.
Official and unofficial standards for airborne chemicals, they usually are set by governments
(sometimes after advice from a multi-stakeholder committee), industry associations, and/or an
employer. OHS specialists and enforcement officials use them to judge acceptable levels of

airborne chemicals and some other hazards(33).

Worker health and safety risks during pharmaceutical manufacturing are created by exposures
to airborne dusts and may occur during dispensing, drying, milling and blending operations.
Exposure to pharmaceutical products is a particular concern when mixtures containing high
proportions of active drug substances are handled or processed. Wet granulation,

compounding and coating operations may create high worker exposures to solvent vapour(34).

As dusts are a major hazard in many pharmaceutical production processes, to complement
control banding, some U.S. researchers are developing methods to evaluate how dusty
pharmaceutical powders are, given the small amounts of an API available in research and
development and early production phases (35). National Institute for Occupational Safety and

Health (NIOSH) is starting to consider control banding as a basis for their recommendations(36).

Workplace control measures such as use of respirators (e.g., dust and organic vapour masks
and, in some cases, powered air-purifying respirators or air-supplied masks and suits) and
personal protective equipment (PPE); and worker training on workplace hazards and safe work
practices should be applicable during the various pharmaceutical manufacturing operations.
Specific issues involve substituting less hazardous materials whenever possible during drug
development and manufacturing. Also, minimizing material transfers, unsealed or open

processing and sampling activities decrease the potential for worker exposures(34).

A study done in Ethiopia showed that PPE use was not statistically significant in relation to the
occurrence of chronic respiratory symptoms(1). A study done in Nigeria showed that no

9



significant difference was detected for the prevalence of other respiratory symptoms between
the users and nonusers of facemasks (37).

2.3. Conceptual framework

To identify the factors associated with chronic respiratory symptoms in the study setting, it is
necessary to use conceptual framework. The complex hierarchical interrelationship between
determinant factors for the outcome variable is best managed through the use of conceptual
framework(38). Conceptual framework provides guidance for the use of multivariate
techniques and aids the interpretation of their results in light of social and biological

knowledge.

Chronic respiratory symptoms are determined by a number of factors. The factors associated
with chronic respiratory symptoms can be socio-demographic factors (like age, sex, religion,
marital status, education status, employment condition, income), behavioral factors (such as
smoking, alcohol drinking, khat chewing, use of PPE) and working environment and
occupational factors (like working department, training, working hours per week, and service

year in the department).

These factors directly or indirectly influence the development of chronic respiratory symptoms.
Working environment and occupational factors are hypothesized as immediate determinant
that directly influence the development of chronic respiratory symptoms while past
occupational and disease history and behavioral factors are intermediate determinant that
directly and indirectly affect respiratory health. Socio-economic and demographic factors are
distal determinant which directly and indirectly influence the development of respiratory

symptoms as shown in figure 1 below.
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@ces: disease, disability& death

2 Manifestations

A 4

Occupational chronic respiratory symptoms

Occupational factors
working department
length of working hours
work experience

training on respiratory health

mmediate determinants

Behavioral and Environmental & other factors

Smoking, chewing khat, Alcohol consumption,
PPE use, Energy used at home, past respiratory
diseases, Family history of respiratory disease,
past dust exposure, past chemical/gas
exposure

ntermediate determinants

Socio demographic factors

Age, Sex, religion, level of education, marital
status, Employment condition, Salary of
workers

Distal determinants

Figure 1 Conceptual Framework for determinants of CRS in pharmaceutical factories adapted
from the literatures review.
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Research question
Does occupational exposure for greater than five years in pharmaceutical factory cause chronic
respiratory symptoms?

Hypothesis
HA: There is association between occupational exposure for greater than five years in
pharmaceutical factory and chronic respiratory symptoms

12



3. Objective

General objective: -

To assess determinants of chronic respiratory symptoms among pharmaceutical factory

workers
Specific objectives

v' To determine the association between socio-demographic factors of pharmaceutical factory
workers and chronic respiratory symptoms

v" To determine the association between behavioral factors of pharmaceutical factory workers
and chronic respiratory symptoms

v To determine the association between environmental and occupational factors of

pharmaceutical factory workers and chronic respiratory symptoms

13



4. Methods

4.1. Study area and Period

The study was conducted in four pharmaceutical factories in Addis Ababa Ethiopia from
February - April, 2017. The factories manufacture a number of products of different therapeutic
categories including antibiotics, gastrointestinal drugs, cardiovascular drugs, central nervous
drugs, anti-diabetic agents, analgesics, antihistamines, antehelmitics, antiprotozoals,
dermatological preparations, minerals and vitamins.

Factory A has a total of 435 employees from which 330 of them work in research and
development, production and quality control departments.

Factory B has a total of 195 employees from which 155 of them work in research and
development, production and quality control departments.

Factory C has a total of 154 employees from which 120 of them work in research and
development, production and quality control departments.

Factory D has a total of 179 employees from which 125 of them work in research and

development, production and quality control departments.

4.2. Study design
Institution based unmatched case control study design was conducted to assess determinants

of chronic respiratory symptoms among pharmaceutical factory workers.

4.3. Source population
All workers of Pharmaceutical factories in Addis Ababa were the source population.

4.4, Study population
The study population were all employees of the selected pharmaceutical factories working in

the production, quality control, research and development departments with the following
cases and controls definitions. Cases were workers who had chronic respiratory symptom/s
within one year period in the pharmaceutical factory from February 2016 to February, 2017.
Controls were workers who had not any chronic respiratory symptom/s within one year period
in the factory from February 2016 to February, 2017. A structured respiratory symptom

guestionnaire was used to identify cases and controls (39, 40).
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Workers working in marketing department and other managerial working area were excluded
from the study assuming that they were less exposed for occupational chronic respiratory
disease. Employees who were absent from work for more than 3 times of visit at the time of
data collection were not included. Workers having work experience of below one year were

excluded from the study.

4.5. Sample size determination
Sample size was calculated by using EPI-INFO version 7 statistical software’s statCalc program

for unmatched case control study design by considering 20% exposed for greater than 5 years
work experience among the control group from the previous study(1). With an assumption of
one-to-two case-to-controls ratio; a minimum detectable odds ratio of 2 at 95% confidence
interval, and 80% power of the study. Sample size determination for proportion in two

populations was used.

rot 1 (P)(L- P (242,

n —
( r (P.—P,)°

n= sample size in the case group

r=ratio of controls to cases

P.= Percent of cases exposed

P,= Percent of control exposed for greater than 5 years work experience = 20%

P = (P, rPy) 141

Zay, = 95% degree of confidence interval; o = 0.05; Za; =1.96

Zg = 80% power of the study; (1-B) = 0.84

Case: control ratio = 1: 2

Therefore by considering the above assumption, the sample size was determined. 137 cases
and 274 controls was calculated and 10% none response rate was added both for cases and
controls; finally a total of 453 study participants (151 cases and 302 controls) were included in

the study.
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4.6. Sampling Procedure
There are nine pharmaceutical manufacturing factories in Addis Ababa. From these, four

factories were purposively selected because they had greater number of staff and have been
producing relatively huge quantities of pharmaceuticals. Working departments which were
included in the study were research and development, production and quality control
department. Eligible study participants were identified by using workers’ data obtained from
human resource managers in each factory. The study samples that have been determined in the
sample size determination were distributed in the four factories according to proportion
number of workers (fig 2). Prior to the actual data collection, a baseline survey (which used
structured respiratory symptom questionnaire) was conducted for one week to identify source
of cases and the control groups from each factory. Then a sampling frame was prepared for
both cases and the control group for each factory based on survey data. The study subjects
were selected by using simple random sampling technique (lottery method) from the sampling
frame and by deriving an assumption that determinant factors of chronic respiratory symptoms

were homogeneous in the factories.
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Four Pharmaceutical factories were purposively selected

A total of 220 cases and 440 controls were identified in the survey

Factory A Factory B Factory C Factory D
Ca=102 Ca=43 Ca=37 Ca=38
Co=204 Co=86 Co=74 Co=76

Simple random Sampling

Ca

70

Co Ca Co Ca Co Ca Co

140 30 60 25 50 26 52

A total of 453(151 cases and 302 controls) workers were included in the study

Ca = case, Co=control

Figure 2 Schematic presentation of sampling techniques
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4.7. Data collection method

4.7.1. Study Variables
Dependent variable: chronic respiratory symptoms

Independent variables:

Socio-demographic factors: sex, age, religion, level of education, marital status, salary of

workers and employment condition.

Behavioral factors: smoking, drinking alcohol, khat chewing, Use of personal protective

equipment

Occupational and Environmental factors: working department, length of working hours, work

experience, training on respiratory health, and energy used at home.

Occupational history: past dust exposure, past chemical/gas exposure.

Family history of chronic respiratory diseases: chronic bronchitis, emphysema, chronic sinus,
tuberculosis (TB), heart disease, asthma and lung cancer

Past chronic respiratory diseases: chronic bronchitis, emphysema, chronic sinus, tuberculosis

(TB), heart disease, asthma and lung cancer.

4.7.2. Operational definitions
= Chronic respiratory symptoms: The development of one or more of the symptom/s of

chronic cough, chronic phlegm, chronic wheezing, chronic shortness of breath and chronic
chest tightness which last/s at least three months in one year.

=  Chronic Cough: Experience of cough as much as 4—6 times per day occurring for most days
of the week (>four days) for at least three months in one year.

= Chronic Phlegm: It is sputum expectoration as much as twice a day for most days of the
week (24 days) for at least three months in one year.

= Chronic Wheezing: A condition of causing a wheezy or whistling sound during
inspiration/expiration at least three months in a year occasionally apart from that caused by
a cold or acute upper respiratory infection.

= Chronic Chest tightness: In the past one year, chest pain that kept off work with phlegm.

=  Chronic Shortness of breath: It is divided into 5 grades with the following definitions:
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» Grade 0: No breathlessness except with strenuous exercise;

» Grade 1: Breathlessness when hurrying on the level ground or walking up a slight hill at
least three months in a year.

» Grade 2: Walking slower than people of the same age on the level because of
breathlessness or need to stop for breath when walking at own pace or level at least
three months in a year.

» Grade 3: Stopping for breath after walking about a certain distance or a few minutes on
the level ground at least three months in a year.

» Grade 4: Too breathless to leave the house or breathless when dressing or undressing
at least three months in a year.

= Past dust exposure: any work experience on dusty environment before the current working
position.
= Past chemical/gas exposure: any work experience on chemical/gaseous environment before
the current working position.
= Family history of chronic respiratory diseases: the presence of one or more of the chronic
disease/s of chronic bronchitis, tuberculosis (TB), heart disease, chronic sinus, asthma and
lung cancer in either of natural parents(Mother or Father) and identified by physicians.
= Past chronic respiratory diseases: one or more of respiratory disease/s like chronic
bronchitis, tuberculosis (TB), heart disease, chronic sinus, asthma and lung cancer that could
be developed before the current working position and identified by physicians.
= Smoking behavior :
Never smokers: workers who used no cigarette.
Current smokers: workers who smoked at the time of the study or had stopped
smoking less than one year before.
Ex-smokers: workers who had quit at least 1 year before the study.
Ever smoker: worker who has smoked at least one hundred cigarettes during the
course of his/her life. It includes current smokers and ex-smokers.

Personal Protective Equipment (PPE): Utilization of the worker-specialized clothing or
equipment worn by employees for protection against health and safety hazards.
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4.7.3. Measurement tool
Pretested and structured questionnaire was used. The questionnaire used was a modified

version of the British Medical Research Council respiratory questionnaire and American
Thoracic Society and National Heart & Lung Institute - Division of Lung Disease Respiratory
guestionnaire (41, 42). It contains questions on socio-demographics, respiratory symptoms,
behavioral, occupational and environmental variables. The questionnaire was translated from

English to Amharic and back to English.

The questions on demographic characteristics include sex, age, educational level, religion,
marital status, employment condition and salary of workers. The study participants were asked
about respiratory symptoms mainly cough, phlegm, shortness of breath, wheezing, and
duration of respiratory symptoms. For the respiratory symptoms within the last one year, the
study subjects were classified as having chronic cough if they answered yes to all of the
following five questions: Have you had cough on most time in the last 12 months?, Have you
had cough on most time as much as 4 to 6 times a day, 4 or more days out of the week in the
last 12 months?, Have you had cough at all on most time on getting up, or first thing in the
morning in the last 12 months?, Have you had cough at all on most time during the rest of the
day or at night in the last 12 months?, Have you had cough on most time like this on most days
for 3 consecutive months or more during the year?. The study participants were classified as
having dyspnea within the last one year if they answered “yes” to “Have you troubled by
shortness of breath when you were walking at your own pace on level ground?” (37). They
were classified as having a wheeze within the last one year if they had ever experienced a

whistling sound from the chest.

The participants were also asked about their previous history of respiratory diseases, family
history of chronic respiratory diseases and about their past dust, chemical/gaseous working
environment. The workers were interviewed about their personal behavioral regarding use of
respiratory protective devices, khat chewing, smoking and alcohol consumption. The study

participants were also asked about their occupational and environmental variable questions
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including their working department, length of working hours, work experience, training on

respiratory health, and energy used at home.

4.7.4. Data Collection procedure
Data was collected using pretested and structured Amharic version questionnaire via face to

face interview of the study participants after getting ethical clearance from responsible bodies
and informed verbal consent from study subjects. Based on the pretest, necessary modification
was done on the questions and participants who involved in the pretest were excluded in the
actual data analysis. The questionnaire focused on socio-demographic, behavioral, and
environmental variables. Data collection was administered by trained data collectors after two-

days training.

4.7.5. Data Management and Quality Control
The questionnaire was prepared originally in English and translated to Amharic and back to

English to keep the consistency of the questionnaires. Training of the data collection team (data
collectors and supervisor) on all aspect of data collection tools, questioning techniques, ethical
issues, role played on how to fill the questionnaire with pretesting in 5% of the sample size
before the actual study were made for two days to ensure the possible quality of the data.
Based on the pretest results, the questionnaire was additionally adjusted quantitatively,
contextually and terminologically, and administered on the study population. On each day of
data collection, the completed questionnaires were handled by the supervisor. The data
collected at the factory were checked daily for completeness, clarity and logical consistency by
the investigator and supervisors. Incorrectly filled or missed ones were sent back to data
collectors for correction. Anything, which was unclear and ambiguous, was corrected on the
next day. Five percent of the samples were rechecked by the supervisor whether the
interviewers have done their job correctly or not. Before the actual data processing, 5% of the
collected data was entered to EPI INFO 7 software package twice by the principal investigator

to verify proper entry and to maintain the quality of data.
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4.8. Data processing and analysis

After the completion of data collection, the raw data was entered in to a computer using EPI
INFO 7 version computer software package for editing, cleaning, coding, and check
completeness and consistency. Finally, the data was exported to Stata version 14 for data
management and analysis. Descriptive statistics, bivariate logistic and multivariate logistic
regression analysis were done to see association between determinant factors and chronic
respiratory symptoms. Crude odds ratio with 95% confidence intervals and significance level at
P< 0.05 was used to see the association between determinant factors and chronic respiratory
symptoms. Variables with 95% confidence interval and P value at <0.05 during the bivariate
analysis were included in the multivariate logistic regression analysis to see the relative effect
of confounding and interaction of variables. Adjusted odd ratios with 95% confidence interval

were calculated. The data was presented by tables and statements.

4.9. Ethical consideration

The study was approved by Addis Ababa University, school of Public Health ethical clearance
committee. Before data collection, a formal letter from Addis Ababa University, School of Public
Health ethical clearance committee was submitted to the relevant and concerned bodies to the
pharmaceutical factories. Verbal consent from each study subjects was obtained after clear
explanation on the purpose of the study. To this end, the right of each respondent to refuse,
answer for few or all questions were respected. Confidentiality was maintained by omitting
their names and personal identification, never be used in connection with any information and
it would not be revealed to anyone except the principal investigator and assistants and was
kept and locked with key in the entire study period. Privacy was maintained by arranging quite
place for interviewer and study participant to protect them exposing other parties according to
the choice of the respondent ensuring visual and auditory privacy throughout the data

collection time.

4.10. Dissemination of findings

The finding of the study was disseminated to Addis Ababa University School of Public Health,
Pharmaceutical factories, Ministry of industry and Ministry of Labor and Social affairs. Effort will
be exerted to publish the study findings on local/ international journal.
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5. Result

5.1. Socio demographic characteristics
A total of 453 participants with 151 cases and 302 controls were interviewed. From these,

83(55.0%) of cases and 157(52.0%) of controls were female workers; 102(67.5%) of cases and
228(75.5%) controls were below the age of 30 years. The religion frequency distribution
showed that 109(72.2%) of cases and 228(75.5%) of controls were Orthodox. Relatively large
number of participants in both cases 94(62.0%) and controls 211(69.9%) were single. 63(41.7%)
of cases and 114(37.7%) of controls had educational status of TVET and Diploma. Concerning
employment condition, 121(80.1%) of cases and 216(71.5%) of controls were permanent
employee. One hundred one (66.9%) cases and two hundred four (67.5%) controls earned
below the mean monthly salary of the workers (2625 (+1980.75) Ethiopian birr). (Tablel)

Table 1 Distribution of Socio-Demographic characteristics of participants in Pharmaceutical
factories in Addis Ababa, Ethiopia, May, 2017

Socio demographic | Case (n=151) (%) | Control (n=302) | Total (%) | P-value
variables (%)
Sex
Female 83(55.0) 157(52.0) 240(53) 0.549
Male 68(45.0) 145(48.0) 213(47)
Age group
<30 years 102(67.5) 228(75.5) 330(72.8)
>30 years 49(32.5) 74(24.5) 123(27.2) | 0.074
Religion
Orthodox 109(72.2) 228(75.5) 337(74.4) | 0.114
Catholic 3(2.0) 1(0.3) 4(0.9)
Muslim 15(9.9) 28(9.3) 43(9.5) 0.150
Protestant 24(15.9) 45(14.9) 69(15.2) |0.144
Marital status
Married 55(36.0) 86(28.5) 141(31.1) | 0.842
Single 94(62.0) 211(69.9) 305(67.3) | 0.925
Widowed 1(1.0) 2(1.0) 3(0.7)
Divorced 1(1.0) 3(10.0) 4(0.9) 0.810
Educational level
< Grade 8 2(1.3) 6(2.0) 8(1.8)
Grade 9-12 59(39.1) 109(36.1) 168(37.1) | 0.560
TVET & Diploma 63(41.7) 114(37.7) 177(39.1) | 0.543
First degree & above 27(17.9) 73(24.2) 100(22.1) | 0.902
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Employment condition
Temporary 30(19.9) 86(28.5) 116(25.6)
Permanent 121(80.1) 216(71.5) 337(74.4) | 0.049
Monthly Salary in ETB
<2625 101( 66.9) 204(67.5) 305(67.3)
>2625 50(33.1) 98(32.5) 148(32.7) | 0.887

5.2. Previous and Family history of CRDs, past dust and chemicals/gas working
environment
From the study participants, 40(26.5%) of cases and 25(8.3%) of controls had reported the

presence of chronic respiratory diseases identified by physicians before they started working in
their current pharmaceutical factory job. Family history of chronic respiratory disease was
reported by 45(29.8%) cases and 37(12.3) controls.

The study revealed that, 60(39.7%) of cases and 65(21.5%) of controls had worked in dusty
working environment before they started working their current job; 48(31.8%) cases and

52(17.2%) controls had exposed to chemicals/gas working environment before they employed

in the pharmaceutical factory (Table 2).

Table 2 Distribution of previous and family history of CRDs, past dust and chemicals/gas

working environment of participants in Pharmaceutical factories in Addis Ababa, Ethiopia, May,

2017
Variables Case (n=151) | Control Total (%) P-value
(%) (n=302) (%)
Previous history of chronic
respiratory diseases
Yes 40(26.5) 25(8.3) 65(14.3) <0.0001
No 111(73.5) 277(91.7) 388(85.7)
Family history of chronic
respiratory disease
Yes 45(29.8) 37(12.3) 82 (18.1) <0.0001
No 106(70.2) 265(87.7) 371 (81.9)
Previous dusty working
environment
Yes 60(39.7) 65(21.5) 125(27.6) <0.0001
No 91(60.3) 237(78.5) 328(72.4)
Previous Chemicals/gas working
environment
Yes 48(31.8) 52(17.2) 100(22.1) 0.001
No 103(68.2) 250(82.8) 353(77.9)
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5.3. Behavioral characteristics
In this study, 11(7.3%) of cases and 4(1.3%) of controls were ever smokers (current and ex-

smokers). From the total ever smokers, 2(18.2%) cases and 2(50.0%) controls were current
smokers. Eighty five (56.3%) cases and 159(52.6%) controls reported that they drank alcohol.
From alcohol drinker, 60(70.6%) cases and 116(73.0%) controls drank occasionally. One
hundred twenty nine (85.4%) of cases and 263(87.1%) of controls used personal respiratory
protective material (Table 3).

Table 3 Distribution of behavioral factors of participants in Pharmaceutical factories in Addis
Ababa, Ethiopia, May, 2017

Behavioral factors Case (n=151) (%) | Control Total (%) P-value
(n=302) (%)
Ever smokers(current
and ex-smokers)
Yes 11(7.3) 4(1.3) 15(3.3) 0.003
No 140(92.7) 298(98.7) 438(96.7)
Current Smokers
Yes 2(18.2) 2(50) 4(26.7) 0.236
No 9(81.8) 2(50) 11(73.3)
Alcohol drinking
Yes 85(56.3) 159(52.6) 244(53.9) |0.73
No 66(43.7) 143(47.4) 209(46.1)
How often?
Everyday 1(1.2) 2(1.2) 3(1.2)
One-three days/week 24(28.2) 41(25.8) 65(26.7) 0.900
Occasionally 60(70.6) 116(73.0) 176(72.1) |0.978
Khat chewing
Yes 19(12.6) 25(8.3) 44(9.7) 0.147
No 132(87.4) 277(91.7) 409(90.3)
How often?
Everyday 1(5.3) 1(4.0) 2(4.5)
One-three days/week 6(31.6) 6(24.0) 12(27.3) 1.000
Occasionally 12(63.1) 18(72.0) 30(68.2) 0.782
Use of Personal respiratory
protective material
Yes 129(85.4) 263(87.1) 392(86.5)
No 22(14.6) 39 (12.9) 61(13.5) 0.627
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5.4. Occupational and Environmental factors
From the respondents, 121 (80.1%) of cases and 214 (70.8%) of controls were working in the

production department of the Pharmaceutical factories. Eighty (53.0%) cases and 171(56.6%)
controls worked for more than 48 hours per week. Eighty five (56.3%) of cases and 77(25.5%)
controls had work experience of greater than five years. One hundred eight (71.5%) cases and
204 (67.5%) controls used electricity as a source of energy in their home.

Table 4 Distribution of Occupational and Environmental factors of participants in
Pharmaceutical factories in Addis Ababa, Ethiopia, May, 2017

Occupational and | Case  (n=151) | Control Total (%) P-value
Environmental factors (%) (n=302) (%)
Working department
Research and | 16(10.6) 44 (14.6) 60(13.2) 0.753
development
Production 121 (80.1) 214 (70.8) 335(74.0) 0.079
Quality control 14(9.3) 44(14.6) 58(12.8)
Working hours per week
<48 hrs 71(47.0) 131(43.4) 202(44.6)
>48 hrs 80(53.0) 171(56.6) 251(55.4) 0.462
Length of time worked
1-5 years 66(43.7) 225(74.5) 310(68.4)
>5 years 85(56.3) 77(25.5) 143(31.6) <0.0001

Training  on respiratory

health 52(34.4) 100(33.1) 152(33.6) 0.778
Yes | 99(65.6) 202(66.9) 301(66.4)
No
Energy used at home
Electricity | 108(71.5) 204(67.5) 312(68.9) 0.377
kerosene | 16(10.6) 28(9.3) 44(9.7) 0.357
Wood 1(0.7) 5(1.7) 6(1.3)
Charcoal | 26(17.2) 65(21.5) 91(20.1) 0.536

5.5. Factors associated with chronic respiratory symptoms: Bivariate Analysis

5.5.1. Association between socio-demographic factors and chronic respiratory
symptoms
Sex, age group, religion, marital status, educational level and monthly salary of the workers did

not show significant association with chronic respiratory symptoms in the bivariate analysis
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(Table 5). Only employment condition of the workers had significant with association chronic
respiratory symptoms. Permanently employed workers (COR: 1.61 95% Cl: [1.01 - 2.57) were

more likely to have chronic respiratory symptoms than temporary workers.

Table 5 Association between socio-demographic factors of pharmaceutical factory workers and
CRS in Addis Ababa, Ethiopia, May, 2017

Socio demographic | Case (n=151) | Control (n=302) | COR (95%Cl) P-value
variables (%) (%)
Sex
Female 83(55.0) 157(52.0) 1.13(0.76 -1.67) | 0.549
Male 68(45.0) 145(48.0) 1
Age group
<30 years 102(67.5) 228(75.5) 1
>30 years 49(32.5) 74(24.5) 1.48(0.96 - 2.28) | 0.074
Religion
Orthodox 109(72.2) 228(75.5) 0.16(0.02 - 1.55) | 0.114
Catholic 3(2.0) 1(0.3) 1
Muslim 15(9.9) 28(9.3) 0.18(0.02-1.87) | 0.150
Protestant 24(15.9) 45(14.9) 0.18(.02-1.80) | 0.144
Marital status
Married 55(36.0) 86(28.5) 1.28(0.11 - 14.44) | 0.842
Single 94(62.0) 211(69.9) 0.89(0.08 - 9.95) | 0.925
Widowed 1(1.0) 2(1.0) 1
Divorced 1(1.0) 3(10.0) 0.67(0.03 - 18.06) | 0.810
Educational level
< Grade 8 2(1.3) 6(2.0) 1
Grade 9-12 59(39.1) 109(36.1) 1.62(0.32-8.30) | 0.560
TVET & Diploma 63(41.7) 114(37.7) 1.66(0.33-8.46) | 0.543
First degree & above | 27(17.9) 73(24.2) 1.11(0.21-5.84) | 0.902
Employment condition
Temporary 30(19.9) 86(28.5) 1
Permanent 121(80.1) 216(71.5) 1.61(1.01- 2.57) | 0.049
Monthly Salary in ETB
<2625 101( 66.9) 204(67.5) 1
>2625 50(33.1) 98(32.5) 1.03(0.68-1.56) | 0.887
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5.5.2. Association of Previous and Family history of CRD, past dust and chemicals/gas
working environment with CRS
Workers who had previous history of chronic respiratory diseases (COR=3.99, 95%Cl = (2.31 -

6.89)) were more likely to have chronic respiratory symptom/s than those who had no the
history. The odds of developing chronic respiratory symptom/s were significantly higher for
those workers who had family history of chronic respiratory diseases (COR=3.04, 95%Cl = (1.86 -
4.96)) than those who had not.

Workers of the pharmaceutical factory who had previous dust exposure (COR=2.40, 95%CI =
(1.57 - 3.68)) were more likely to have chronic respiratory symptom/s than those workers who
did not work in dusty environment. Past chemicals/gaseous exposure were also significantly
associated with chronic respiratory symptoms. Workers who had worked in previous
chemicals/gaseous working environment had the odds of developing chronic respiratory
symptoms about 2 times more likely (COR = 2.24, 95 % Cl, (1.42 - 3.53) than those who did not
work.

Table 6 Bivariate analysis of factors and CRS among pharmaceutical factory workers in Addis
Ababa city, Ethiopia, 2017

Variables Case (n=151) | Control (n=302) | COR (95%Cl) P-value
(%) (%)

Previous history of

respiratory diseases
Yes 40(26.5) 25(8.3) 3.99(2.31-6.89) | <0.0001
No 111(73.5) 277(91.7) 1

Family history of chronic
respiratory disease
Yes 45(29.8) 37(12.3) 3.04(1.86 - 4.96) <0.0001
No 106(70.2) 265(87.7) 1

Previous dusty working
environment
Yes 60(39.7) 65(21.5) 2.40(1.57 - 3.68) <0.0001
No 91(60.3) 237(78.5) 1

Previous Chemicals/gas

working environment
Yes 48(31.8) 52(17.2) 2.24(1.42 -3.53) 0.001
No 103(68.2) 250(82.8) 1
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5.5.3. Association of behavioral factors with chronic respiratory symptoms
From behavioral determinant variables, ever cigarette smokers showed statistically significant

association with chronic respiratory symptoms in the crude analysis. The odds of developing
chronic respiratory symptom/s were significantly higher for those workers who smoke cigarette
at any time in their life (COR=5.85, 95%Cl = (1.83-18.70)) than non-smokers. However, current
smoking, alcohol drinking, khat chewing and use of personal respiratory protective material did
not show significant association with chronic respiratory symptoms among pharmaceutical
factory workers in Addis Ababa.

Table 7 Bivariate analysis of behavioral factors and CRS among pharmaceutical factory
workers in Addis Ababa city, Ethiopia, May 2017

Behavioral factors Case (n=151) | Control COR (95%Cl) P-value
(%) (n=302) (%)
Ever smokers (current
and ex-smokers)
Yes 11(7.3) 4(1.3) 5.85(1.83-18.70) | 0.003
No 140(92.7) 298(98.7) 1
Current Smokers
Yes 2(18.2) 2(50) 0.22(0.02-2.67) | 0.236
No 9(81.8) 2(50) 1
Alcohol drinking
Yes 85(56.3) 159(52.6) 1.16(0.78 -1.72) | 0.73
No 66(43.7) 143(47.4) 1
How often?
Everyday 1(1.2) 2(1.2) 1
One-three days/week | 24(28.2) 41(25.8) 1.17(0.10 - 13.60) | 0.900
Occasionally 60(70.6) 116(73.0) 1.03(0.09 - 11.64) | 0.978
Khat chewing
Yes 19(12.6) 25(8.3) 1.60(0.85-3.00) | 0.147
No 132(87.4) 277(91.7) 1
How often?
Everyday 1(5.3) 1(4.0) 1
One-three days/week | 6(31.6) 6(24.0) 1(0.05 - 19.96) 1.000
Occasionally 12(63.1) 18(72.0) 0.67(0.04 -11.72) | 0.782
Use of Personal
respiratory protective
material
Yes 129(85.4) 263(87.1) 1
No 22(14.6) 39 (12.9) 1.15(0.66 - 2.02) | 0.627
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5.5.4. Association of Environmental and occupational factors with chronic respiratory

symptoms

Among environmental and occupational factors; working department, total working hours per

week, training on respiratory health and energy used at home did not show significant

association with chronic respiratory symptoms. However, work experience (service year)

showed association with development of chronic respiratory symptoms. Workers of the

pharmaceutical factory who had service year greater than five years had the odds of developing

chronic respiratory symptoms about 2 times more likely (COR = 2.27, 95 % ClI = (1.50- 3.43))

than those workers with work experience of one to five years (Table 8).

Table 8 Bivariate analysis of environmental and occupational factors and CRS among
pharmaceutical factory workers in Addis Ababa city, Ethiopia, May 2017

Occupational and Case (n=151) | Control COR (95%Cl) P-value
Environmental factors (%) (n=302) (%)
Working department
Research and | 16(10.6) 44 (14.6) 1.14(0.50-2.62) | 0.753
development
Production 121 (80.1) 214 (70.8) 1.78(0.94 - 3.38) | 0.079
Quality control 14(9.3) 44(14.6) 1
Working hours per week
< 48 hrs 71(47.0) 131(43.4) 1
>48 hrs 80(53.0) 171(56.6) 0.86(0.58 -1.28) | 0.462
Length of time worked
1-5 years 66(43.7) 225(74.5) 1
>5 years 85(56.3) 77(25.5) 2.27(1.50- 3.43) | <0.0001
Training on respiratory health
Yes | 52(34.4) 100(33.1) 1.06(0.7 - 1.6) 0.778
No | 99(65.6) 202(66.9) 1
Energy used at home
Electricity | 108(71.5) 204(67.5) 2.65(0.31-22.95) | 0.377
kerosene | 16(10.6) 28(9.3) 2.86(0.31-26.66) | 0.357
Wood | 1(0.7) 5(1.7) 1
Charcoal | 26(17.2) 65(21.5) 1.99(0.22 - 17.95) | 0.536
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5.6. Multivariate Analysis
Variables with P <0.05 during the bivariate analysis were included in the multivariate logistic

regression analysis to see the effect of confounding variables.

The multivariate analysis indicated that previous history of chronic respiratory diseases, family
history of chronic respiratory diseases, previous dusty working environment, ever cigarette
smoking, and service year showed statistically significant association with chronic respiratory
symptoms among pharmaceutical factory workers. But, employment condition, and past
chemical/gas working environment did not show significant association with chronic respiratory

symptomes.

The odds of having chronic respiratory symptoms in workers who had previous history of
respiratory diseases were about 3 times higher than those who had no the previous history of
respiratory diseases (AOR 3.36, 95%CI (1.85 - 6.12)). Family history of chronic respiratory
diseases was significantly associated with chronic respiratory symptoms among pharmaceutical
factory workers. Workers who had family history of chronic respiratory diseases were more
likely to develop chronic respiratory symptoms (AOR=2.55, 95% Cl, (1.51 - 4.33)) than those

who had not the disease.

Ever smoker workers were more likely (AOR 3.66, 95%Cl (1.05 - 12.71)) to develop chronic
respiratory symptoms compared with non-smokers. Workers of the pharmaceutical factory
who had service greater than five years had the odds of developing chronic respiratory
symptoms about 2 times more likely (AOR = 1.86, 95 % Cl = (1.1 - 2.99)) than those workers

with work experience of one to five years (Table 9)
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Table 9 Multivariate analysis of factors and CRS among pharmaceutical factory workers in

Addis Ababa city, Ethiopia, May 2017

Variables Case Control COR (95%Cl) AOR (95%Cl)
(n=151) (n=302) (%)
(%)
Employment
condition
Temporary | 30(19.9) 86(28.5) 1 1
Permanent | 121(80.1) 216(71.5) 1.61(1.01- 2.57) .98(0.57 - 1.66)
Previous history of
respiratory diseases
Yes 40(26.5) 25(8.3) 3.99(2.31-6.89) 3.36(1.85-6.12) **
No 111(73.5) 277(91.7) 1 1
Family history of
chronic respiratory
disease
Yes | 45(29.8) 37(12.3) 3.04(1.86 - 4.96) 2.55(1.51-4.32) **
No 106(70.2) 265(87.7) 1 1
Previous dusty
working environment
Yes | 60(39.7) 65(21.5) 2.40(1.57 - 3.68) 2.26(1.07 -4.78) *
No | 91(60.3) 237(78.5) 1 1
Previous
Chemicals/gas
working environment
Yes | 48(31.8) 52(17.2) 2.24(1.42 - 3.53) 1.10(0.49 - 2.48)
No | 103(68.2) 250(82.8) 1 1
Ever smokers (current
and ex-smokers)
Yes | 11(7.3) 4(1.3) 5.85(1.83-18.70) 3.66(1.05- 12.72) *
No | 140(92.7) 298(98.7) 1 1
Length of time
worked
1-5 years | 66(43.7) 225(74.5) 1 1
>5years | 85(56.3) 77(25.5) 2.27(1.50- 3.43) 1.86(1.16-2.99) *

* Significant at p<0.05

** Significant at p<0.001
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6. Discussion

This study identified determinants of chronic respiratory symptoms among pharmaceutical
factory workers in Addis Ababa. Previous history of chronic respiratory diseases, family history
of chronic respiratory diseases, previous dusty working environment, ever smoking, and service
year were the independent determinants of chronic respiratory symptoms of the workers. But,
it found that any of the socio demographic characteristics were not statistically significant with

the development of chronic respiratory symptoms.

The study revealed that workers who had previous history of respiratory diseases were about 3
times more likely (AOR 3.36, 95%Cl (1.85 - 6.12)) to develop chronic respiratory symptoms than
those who had not the history of the disease. This finding was consistent with study done in
Ethiopia(1). This can be explained by the fact that the previous respiratory disease might affect
the normal function of the respiratory system by causing airway obstruction and respiratory
sensitization. This alteration may lead to the development of chronic respiratory symptoms.
Pre-existing respiratory diseases may impair respiratory tract defense mechanism causing the
increased susceptibility to the occurrence the symptoms. Asthmatics harbor a special type of
inflammation in the airways that makes them more responsive than non-asthmatics to a wide
range of triggers, leading to excessive narrowing with consequent reduced airflow and

symptomatic wheezing and dyspnea.

This study indicated that employees of the factory in which either of their natural family had
history of chronic respiratory diseases was associated with chronic respiratory symptoms.
Workers who had family history of chronic respiratory diseases were about 3 times more likely
to develop chronic respiratory symptoms than those who had no the disease. This finding was
in line with study done in Thailand(39). This may be due the fact that genetics has its own

contribution for the development of chronic respiratory conditions.

Employers of the pharmaceutical factory, who had worked in any dusty working environment
before their current job, were about 2 times more likely (AOR = 2.26, 95 % Cl = ((1.07 - 4.78)) to
develop chronic respiratory symptoms than workers that were not engaged in previous dusty
work environment. This result is in line with the study done in United States and China (31),
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(32). This statistical significance could be due to the workers might previously work in dusty
jobs identified to cause respiratory problems including organic dust (43), cement dust exposure
(44), aerosol and sisal fiber dust (45). Exposures to inorganic and organic dusts can cause
interstitial lung disease that presents with a restrictive pattern and a decreased diffusing
capacity. Similarly, exposures to a number of organic dusts or chemical agents may result in
occupational asthma or COPD that is characterized by airway obstruction. The past exposure to
dusts might also lead to the aforementioned respiratory tissue physiologic change in a later life

and exacerbate the occurrence of respiratory symptoms.

Ever smoker workers (Ex and current smokers) were about 4 times more likely to have chronic
respiratory symptoms than non-smokers. This finding was consistent with the studies done in
South Africa, Croatia and India (27-29, 32, 42); however, it was inconsistent with a study done
in Iran, which reported no difference in respiratory symptoms between ever smokers and non-
smokers (46). This disparity in result might be due to the difference in the frequency and

duration of smoking, strength, quality and number of cigarettes smoked.

Workers who had service greater than five years had the odds of developing chronic respiratory
symptoms about two times more likely than those workers with work experience of one to five
years. The result was in line with study done by many researchers (13), (28), (32), (47)and(48) .
This might be due to increased dust accumulation in the lung with long term exposure leading
to air way limitations. The finding indicated that long duration of exposures to the
manufacturing of pharmaceuticals may lead to the development of chronic respiratory
symptoms. Many authors reported that rhinitis, occupational asthma and symptoms in
pharmaceutical workers may be due to exposures to groups of antibiotics such as penicillin,
cephalosporin, tetracycline, azythromycin, spiramycin, and other therapeutic agents including
salbutamol, cimetidine, hydroxychloroquine, lisinopril, a-methyldopa, hydralazine and opiates
(7), (14), (28), (49). In the study settings, at least one the aforementioned medicines are
manufactured in each factory which may contribute to the development of long lasting

respiratory symptoms and diseases.
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The study revealed that socio demographic characteristics such as sex, age, religion, marital
status, educational status, employment condition and monthly income of workers were not
significantly associated with the development of chronic respiratory symptoms. Previous study
has reported that sex and socio-economic status had significant association with chronic
respiratory diseases (27), (28)). This difference may account for existence of variation among

countries culture, belief, living and earning conditions.

The finding of the study indicated that there was no difference in the development of chronic
respiratory symptoms between those workers who used personal respiratory protective
equipment and those that did not use in pharmaceutical factory. This finding was in line with
the study done in Ethiopia and Tanzania(1, 37). This might be due to the users could not use
appropriate PPE in terms of quality (piece of cloth instead of the nose/mouth mask or

respirator), protection capacity and comfort.
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7. Strength and Limitations of the study
Strengths of the study

>

This case control study design easily identifies multiple exposures for chronic respiratory
symptoms by comparing the exposures among workers who experienced chronic
respiratory symptoms and who did not.

Use of face to face interview during data collection reduced non response rate, permitted
clarification of questionnaires and addressed all participants who differ in socio

demographic status.

Limitations of the study

A one year case control study design could lead to recall bias (under or over report of some
determinant factors of chronic respiratory symptoms.

Relatively high number of workers’ turnover may leads to decrease in association of
determinant of chronic respiratory symptoms.

Lack of similar studies particularly in Ethiopia made difficult in comparing results.
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8. Conclusion

The study showed that occupational exposure time (service year of workers) in pharmaceutical
factory was determinant of chronic respiratory symptoms of the workers. Besides to
occupational exposure time, factors such as previous history of chronic respiratory diseases,
family history of chronic respiratory diseases, previous dusty working environment and ever
smoking were determinants of chronic respiratory symptoms among pharmaceutical factory

workers in Addis Ababa.

9. Recommendation
Comprehensive occupational safety practice on occupational chronic respiratory disorders

should be done by considering the determinant factors in the factories.

Workers of the pharmaceutical factories with previous history of chronic respiratory diseases,
family history of chronic respiratory diseases and previous dusty working environment should
recognize stimulating agents and take action accordingly. Smoking discouragement should also

be promoted.

Long serving workers with complicated chronic respiratory symptoms should get treatment.

Further prospective study should be done to identify causes of chronic respiratory symptoms in

the pharmaceutical factories.
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Annex 1: English version questionnaire

1. Participant’s Information Sheet
Questionnaire ID:

How are you? | am from Addis Ababa University research team. | would like to

ask few questions about determinants of chronic respiratory symptoms among pharmaceutical
factory workers. Your genuine information that you are going to provide will help policy makers
to design strategy/give priority for prevention and control of occupational respiratory diseases
to have healthy workforce. Participant of this study will give me consent after you have
understood the following information sheet:

Title of the project: Determinants of Chronic Respiratory Symptoms among Pharmaceutical
Factory Workers in Addis Ababa, Ethiopia.

Objective of the study: To assess determinants of chronic respiratory symptoms among
pharmaceutical factory workers. This research undertaking is a postgraduate Master of Public
Health partial fulfillment research thesis.

Rights of the participant: participating and not participating is the full right and participants can

stop from participation in the study at any time. And also the participant can skip question
which does not want to respond. Participants can ask any questions which is not clear for
understanding.

Confidentiality: - Any information forwarded will be kept private and his/her name will not be
specified.

Benefit: The research does not have a short term financial, health care and capacity building
benefit to the research participant as an individual or as a group but in the long run it will help
the concerned organization and policy makers to have a policy consideration and direction and
formulation of strategy and design of occupational health programs based on the
recommendations and the findings. Moreover the research work will help as a base line data in
the field.

Risk: The proposed research does not have any inhuman treatment of research participants. It
does not cause any physical harm, social discrimination, psychological trauma and economic
loss.

Person to Contact: The participant has the right to ask information that is not clear about the
research context and content before and or during the research work. You can contact the
principal investigator and his advisor. Moreover this research undergone ethical reviewed and
approved by Addis Ababa University College of Health Sciences institutional review board (IRB).
The main task of this board is to make sure that the ethical principles is adhered or not and the
research participants are protected from harm. If you want more information and check about
this project you can contact the following people.
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Principal Investigator: Sahle Asfaw: 0912770212 (Mobile)
Advisor: Professor Fikre Enquselasie, Yifokir Tefera and Muluken Gizaw
Addis Ababa University College of Health Sciences IRB Secretary Office Tel. 0115157701

Annex 2: Informed consent form

Title of the project: Determinants of Chronic Respiratory Symptoms among Pharmaceutical
Factory Workers in Addis Ababa, Ethiopia. | have been well aware of that this research
undertaking is a post graduate degree partial fulfillment of research thesis which is fully
supported and coordinated by AAU School of Public Health and the designate principal
investigator is Sahle Asfaw. | will have been fully informed in the language | understand about
the research project objective that is to assess determinants of chronic respiratory symptoms
among pharmaceutical factory workers in Addis Ababa. | will have been informed that all the
information | will provide to the interviewer will be kept confidential. | understand that the
research has no any risk and compensation. | also know that | have the right to withhold
information, skip questions to answer or to withdraw from the study any time | have
acquainted nobody will impose me to explain the reason of withdrawal. It is also enlighten
there would have no effect at all in my health benefit or other administrative effect that | get
from the pharmaceutical factory. | have assured that the right to ask information that is not
clear about the research before and or during the research work and to contact the principal
investigator, advisor and the University IRB office.

| have read this form, or it has been read to me in the language | comprehend and understood
the Condition stated above, therefore, | am willing and confirm my participation by signing the
consent.

Agreed to participate in the study: Yes /No (mark one of them for verbal consent)

Signature (if written consent)

Date of interview

Result of interview 1. Completed 2. Respondent not available 3. Refused 4. Partially
completed. If the respondent is not voluntary, please skip to the next participant.
Please, put check (V) on the response part of the question and write a correct number example

age put in years.
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Part I: Information on Respiratory symptoms within the last one year

Q101 COUGH
SN. Questions Code for | Response
Response
Q 101A | Have you had cough on most time in the last 12 months? 0= No
If Q101A is no, skip to Q101C 1=Yes
Q 101B | Have you had cough on most time as much as 4 to 6 times a 0=No
day, 4 or more days out of the week in the last 12 months? 1=Ves
Q 101C | Have you had cough at all on most time on getting up, or first | 0=No
thing in th ing in the last 12 ths?
ing in the morning in the las months 1=Ves
Q101D | Have you had cough at all on most time during the rest of the | 0=No
day or at night in the last 12 months?
yor 'ent ! 1=Yes
Q101E | If Yesto Q101A or Q101B or Q 101C or Q101D, 0=No
Have you had cough on most time like this on most days for 3
. . 1=Yes
consecutive months or more during the year?
Q102 Phlegm (sputum production)
SN. Questions Code for | Response
Response
Q102A Have you brought up phlegm from your chest on most time in 0=No
the last 12 months?
If Q102A is no, skip to Q102C 1=Yes
Q102B Have you brought up phlegm like this on most time as much as | 0=No
twice a day, 4 or more days out of the week in the last 12
1=Yes
months?
Q102C Have you brought up phlegm at all on most time on getting up 0=No
or first thing in the morning in the last 12 months? 1=Ves
Q102D Have you brought up phlegm at all on most time during the rest | 0=No
of the day or at night in the last 12 months?
1=Yes
Q102E If Yes to any of the above (Q102A, Q102B, Q102C,or 102D), 0=No
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Have you brought up phlegm like this on most days for 3 1=Yes
consecutive months or more during the year?
Q103 wheezing
SN Questions Code for | Response
Response
Q103A Have you had attacks of wheezing or whistling in your chest at | 0=No
any time in the last 12 months? 1=Yes
Q103B Have you ever had attacks of shortness of breath with | 0=No
wheezing? 1=Yes
Q104 Breathlessness
SN. Questions Code for | Response
Response
Q104A Have you troubled by shortness of breath when you were 0=No
hurrying on the level or walking up a slight hill at any time in 1=y
the last 12 months? -res
If yes, answer question Q104B,C,D and E
Q104B Have you walked slower than people of your age on the level | 0=No
because of breathlessness at any time in the last 12 months? 1=Ves
Q104cC Have you ever had to stop for breath when you were 0=No
walking at your own pace on the level in the last 12 months? 1=Ves
Q104D Have you ever had to stop for breath after walking about a | 0=No
certain distance or a few minutes on the level ground in the | 1=Yes
last 12 months?
Q104E Have you been too breathless to leave the house or 0=No
breathless on dressing or undressing? 1=Ves
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Part Il- Socio demographic information

No Questions Code for Responses response
Q201 | Sex (by observation) O=Female
1=Male
Q202 |Age | years
Q203 | Religion 0=Orthodox
1=Catholic
2= Muslim

3= Protestant

4=0Other specify--------

Q204 | Marital status: O0=Married
1=Single
2= Widowed
3= Divorced
Q205 | Educational level 0=Cannot read and write

1= Can read and write

2=Primary school (1-8)

3=Secondary school (9-12)

4= Graduated from TVET

5= Diploma

6= First degree

7=Second degree

Q206 | Employment condition O=Temporary

1=Permanent

Q207 | Monthly Salary in Birr

Part lll Information on history of chronic respiratory diseases before employment in the

pharmaceutical factory
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SN. Questions Code for Response | Response
Q 305A | Have you ever had attacks of Bronchitis? 0=No
1=Yes
Q305B | If yes to 305A, was it confirmed by a doctor? 0=No
1=Yes
Q305C | Have you ever had attacks of emphysema? 0=No
1=Yes
Q305D | If yes to 305C, was it confirmed by a doctor? 0=No
1=Yes
Q305E | Have you ever had attacks of asthma? 0=No
1=Yes
Q305F | If yes to 305E, was it confirmed by a doctor? 0=No
1=Yes
Q305G | Have you ever had attacks of sinus trouble? 0=No
1=Yes
Q305H | If yes to 305G, was it confirmed by a doctor? 0=No
1=Yes
Q305! Have vyou ever had attacks of Pulmonary | 0=No
Tuberculosis? 1=Yes
Q305J If yes to 3051, was it confirmed by a doctor? 0=No
1=Yes

Part IV Family history of chronic respiratory disease

SN. Questions
Code and Response
Were either of your natural parents(Mother or 0=No 1=Yes | 2=l don’t know
Father) ever told by a doctor that they had a chronic
lung condition as mentioned below:
Q401 | Chronic bronchitis?
Q402 Asthma?
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Q403 Lung cancer?
Q404 Chronic sinus?
Q404 Other chest conditions?

Part V Information on Occupational history before employment in the pharmaceutical factory

SN. Questions Code for Response Response
Q501 Have you ever worked for any other dust? 0=No
If no, skip to Q505 1=Yes
Q502 | Specify the job
Q503 | Totalyearsworked
Q504 | What perceived level of dust has been exposed in | 0= mild
that job? 1=moderate
2= sever
Q505 Have you ever been exposed to gas or chemical 0=No
i ?
e e
Q506 | Specify the job
Q507 | Totalyearsworked.
Q508 | What perceived level of fume has been exposed in | 0= mild
that job? 1=moderate
2= sever
Part VI Behavioral factors
SN. Questions Code for Response Response
Q601 Have you ever smoked cigarettes? 0=No
If No, skip to Q605 1=Yes
Q602 If Q601is Yes, Do you now smoke cigarettes? 0=No
1=Yes
Q603 If Q602 is No, Have you stopped smoking? 0=No
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1=Yes

Q604 If Q603 is Yes, How long ago did you stop? _____yearsago
Q605 Have you ever taken a drink that contains alcohol? 0=No
If no, skip to Q607 1=Ves
Q606 If Q605 is Yes, how often? O=Every day
1=one-three
days/wk

2=0ccasionally

Q607 Have you ever chewed khat? 0=No
If No, skip to Q609 1=Yes
Q608 If Q607 is yes; how often? O=Every day
1=one-three
days/wk

2=0ccasionally

Q609 Did you wuse Personal respiratory protective | 0= No
material? 1=Yes
Part VIl Occupational and Environmental factors
No Questions Responses Skip
Q701 | What is your working department? O=Research and development

1= Production

2= Quality control

Q702 | Working hours per week 0=<48
1=>48

Q703 | Length of time worked in the | 0=1-5years

department 1=>5 years
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Q704 | Do you have training on occupational | 0=No
safety and health about respiratory | 1=Yes
problems related to your work?
Q705 | What kind of energy do you use most | O=Electricity
for cooking in your home? 1= kerosene
2=Wood
3=Charcoal
4=Biogas
5=No food cooked in home
6= Other specify--------------

This is the end of the questionnaire. Thank you very much for your cooperation!
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Annex 2: Amharic version Questionnaire
PAMCT +CP9> AOMLP

ASN ANN RLACAEIMS N23N NAE ANZTAN MG FIRUCT NEA
INDS+k AL AT A+4 PN Ao/ 8

PAPME% APAL &ML

ms BAMAT: Al ANAAU: DASA ANN RLACAT M5 ALTN hAE
PUNZHAN MG ALTN FIRUCT N MTF AGINYE 10 PaAPMUFi: AZBIR 1H NTRSR PAR+14 A ANAT
yamge geANST JC P+PPH d@INA AR NATLTA T1CF AkeC 1H PMM$L mPE AMLPPT
ALAIAL: ACNP PALAMT FNNAGT ARAN AU ACPEPTF NPAA NA™P IC NTLLI: PAR+ILA
ANAT Yaegnt NAPhANA AT NAREMME M5 PAL+E ULA ATBLME £28A: = NHU ™+ AL
PAYA+E AIFMID AM. NHU NFT NA MG+ CHAMMT A28 NFhNA &% §2LT1+17 APAL NF
70

PGk CON: NASN ANN NTTTF AR 4NN ACHET AL AZBIR 1H DTSR PAP+T14A AhAT

yaege gRARST JC O+P PH AR YN AP

PG PT AAM: NASN ANN NTLTF ALY F &N2N Ne+HET AL AZEIR 1H NTR&R PaP+7<L A
ANAT Yange goARSF I9C P+PPH PT PT MINAPFTMY ALT Md&P: LU Mgt ALUL-I°LSP
+9oUCt a9 Pt PR NY L YO

P+AFLPT MNF: NG+ AL MA+E NEANT AL P+HIRAL+ 1M +AFLPTF mGT+T NLAFT NF
ae/m LFANIARAPAN PALATFTIIR MPE ADHAATR LFAAIMMITMIID PAINTFMT mPE AOMPP
LT AN

PRG+E MAMLRIF: NACNP PIPTIT@ MIFD-T9° AN NTADC ATMNPAT: hHU DT+ IC
N+ PH NMIFM-I° N5 1H NTPP ATRLIET ATLMEMPN ATIARAP ATDEATY::

MPpge: LY mTF PAseC 1H PT1THNT PMG ATANNN AT PARID 9INF MM MmPIeF A+AFLPTF
PATIR: 1IC 1T NYLT PG+ Mt ATLMAN+E ANAT 7AN, ADPT AZTAN, INATITE APMes,
AT NHet8, $29 B28A= NRNAD MG+ NAPAN AL AP1A Ao/ PF PIATAA:

8 : ANLE PFAND DTF NHAFLPT AL ANNAR PUPY APl ARFLMIP: ANART TUNLD *
NTANTR AT ANT T PR F8F APNNTATR:
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955 F POFAT AD- AL EA: PG+ tAFE NADTH Uit AT 2HT 91AR hAPIAT NT15 m-g°
N%T aoZ8 PAPMPP aRNF AAM-: PT AMTMY AT ATINSPET M7+ LFAA: ANAM °LE AT
NATCER+ T2I71% PTRLATT 17C NA NTLNHAD- ALGA AR MPIR FA A

PT AL NUA ANGM NAN: 0912770212

AMNLPF: TOLNC &34 ATRNAAT AT LEAC +44 ThAT a™AdT IHM, A&N ANN BLACAL MS
ALFN NAE PUNL+NN MT F/NF NAR: 011-5157701

Ne+AFLPT PLPLATT AP MPLP $6

U ®MLP NARN ANN NTYTTF AL+ 4NN A-+HET AR NS PAD+ILA ANAT YaRge JRARST IC
P+PPH MINARPFFMY ATIDGE PHHIE 1M U NARN ANN RLACAL PUNZ+AN MG AMNNS
F/0F ANENNZTHT I8 A+ s AUA ANGOL AZUZ-9LS TELO™Y aRag Pyt R12aM NG e
AOPAL: NTRINTEG NAODeD- 272 NATCEA+H GAT NATINMN +142AFA: AL AMPem- PIPAMTD-
a/EPF MAMNLPIT ATLTMNSIMTHID J279° 9L 18+ ATLMPANTAT MPaY MePIRge [Py hyy
R1RAAD: +EFAU= NHMZTD NMTFMIR AGF NG+ HEP A% PAPFAT 170F7 Paemed
aop Ak AT8AT +ZI1MAT A

LU PESLATT MPELP & NAL ND-NM- NAPHFD: FSEF NTMD-Pa/NTOLED- £TIE ATNN/TINAT
NMG+ ATATE ESLT1ET NS AL NADL LIS +NTIGRE PA UM

NG+ AMA+E FNTIOFAL: 1. AP 2. AL (NPA ATPATTE: NADZ Mt AL RANT PECT)

&CT (P& &P LATF aRaAen, NUPY)
$A IPAAM PHNLENT $7
PPA FPAAN Mt 1: PHMTbP 2: +AFLM, AN AANMIP

3: AMDA+E £$LF RRLATD  4: N1TIR +aRAA A
TAANEL : TAFELM £ PLT NALYT LM PPAD +AFL LFAG::
ASA-OMES hE41@ ANAP NP PRM. TNAAT dRAN dPAsm, N P4.2%F FPAN(V) AT FNAAET €mC
NTQ.PNLAT N L9
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REA 1) hAL M. ATL A} mAM P44 8 Yaoge goANSFT e+aAN+ »PEPT

201 NA
.4 mPe PATY -6 aAf
aRAf daRAP
m101U NA4t 12 Mt O-AM ANHFDT 10 A PAAPT 1NC? 0=APNARID
P1101U AR APNATI® NPT ML D101k BHAN: 1=hP
m101A NA%T 12 @4t @-ND ANHEDT TH NPT N4-6 THINATCTF 0=APNA%I®
411 MBI° hH NAL PRAPF INC? 1=hP
M101ch NAéF 12 -t @D ANHT DY 1H MPT MLI° NATPAGP | 0=ALNARID
A70r PRAPT TINC? 1=hP
M1014° | NASTF 12 M&F @A ANHERT TH Nt+dst PT MLIR PR | 0=APAATID
LT PNAPT INC? 1=hP
Mm101W P PR 101UTATA MEIR a2 aAR AP NPT hAL D AR+ MY | 0=APNATID
AONE +NFL @& MLIR NH.P NAL NANHETE ¢+ ATRHYU | 1=hP
ARYT PRAPT INC?
102 hh
m102U NA&F 12 @4+ @-NHD ANHEMT 1H NLLTP AR F M INC? 0=hATNZAI™
P1102U FAR AATNZEIR NPT DL 1024 £ HAK:: 1=hP
m102A NASF 12 @&+ @-ND ANHEMT TH ATRHU A N7 2 0=hATNZAID
1HINATETF 4 1H DL NH NAL TNCPH? 1=hP
102k NA4t 12 @&t O-ND ANHTDT TH MPF MLI® NATPAGP 0=AAINLAI™
A ARF INCPE? 1=hP
1024 | NAS%F 12 @G+ BN ANHEF MY TH N$T MLI° NI+ Ah 0=hAINZHID
INCPTH? 1=hP
Mm102W PR PE 102U ATA MEIR aB aRAN AP NPT WAL D A0F DAY 0=hAINZHI
ANDT HNFFLe T LI NH.P NAL NANHETE $57F ATLHU —
ARTF AF INCPT?
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103 P hi-4-F £9m6

+.¢ mPe PATIC6h APAN | ARAN
aop P
103U | NA4T 12 @T NS RLFP AL P TNL4F MLI Ph et 0=hAINZHID
298 1INCPF? 1=hP
M103A | NA4T 12 @&+ AP PHT4A TMC NN 4T 2928 IC 0=AAINZLEI™
INCPTH? 1=hP
1104 P+ 141 MIMC
. mPe PATYC-6bw aAR
aRAf dRAP
104U | NA%T 12 @&F @ND NMTFOI® 1T N&DIF NP8, | 0=hAAINLFID
®L9° 87+ NFOM- PF14A TMC F9IC INCPF? —
AP NPT M104ATAIAD AG W ADAR
m104A | NA%T 12 @+ BN NFI4A BMC 92072+ NANEFP NiA 0=AANZHID
&MYF PaDL.aD e f IMA JNCPH? T
m104h | NA%T 12 4T O-ND NEAP &D1F T8 AL NHE-aR8. PHT4R 0=hATMAPAgD
ae/m AIMIF PM.PA? )
M10400 | NA4TF 12 M-F NN N8 AL ML 100 PLL(96 T1) htd-aP 8, 0=hAATMARHgD
NEA PHYI4A AORLM AIDTF POLPA? Tono
m104wW | NA%T 12 ®4F @A NNt A TFOM-I AND AFANA DL 0=hATMAPAgD
NFOAR N&+E PFI4N aORLM A IPIPT PM.PA? T
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N&A 2: MUNS RS NT-UHNR 76FPFT P+ ANk P PF

t.¢

mPe

PR 6B ARAN ODAP

aeAN

201

#2 (NHPT)

0=

1=m% 2

202

AL

203

Ueme+

0=hCTAAN

1=h+AN

2=0(A\ 9P

3=TCHNF7T

d=rANAEMPN_

204

PINF U

0=L10/%F

1=£AIN/F

2=Pqo+FN+/Pqe+NT

3=P& F/PLFT

205

PHIRUCT BB

0= AP9&4 AN P9 LF4/PT9FF4\

1 =009&5 AN PaYFA/PTHT4A

2=pappan/p o/ 5 t/F (1-8) PMTPP/F

3=UrA+E 828 F/F (9-12) PMTPd/F

4 =hthihg a>p /% P+an/e/+

5=8ThT

6 =PaREaDLP 89/

7 =0A+E 8¢

206

PemC Ui

0=N°H.PR71*

1=N&™ 7%

207

fanmH
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R&A 3) ® L1 4N2h NAALT NLF P1NG PAR+YL 8 NHFPF ao /8 n+aAh+

+.% mPe PADAN hE:G DR

ao e+ 4gh haeng+P N+ NUNIR P+2I7m hHU NFF 0=hAINZAT® | 1=AP
PHHCHGT AZBIP 11, PTR.R PaR+YL A ANAT YaRgeF jNCPH?

301U Pae+3<4 A 0,30, NAZF (NCThLetN)

301A A@+74 N PR P@-h PATN NAF(A T4 LATT)

301h | ANYP

3010 | AN

301w | PAIN NINC

301¢, PAN Ehoe

301N PATN 1PCA(EN)

N&A 4 PN+NAN ALEI 1LH PSR Pan+3L A N F F2h

SN. P
PORAN NET ARAN
NOMAE ATFTP LI ANFP NUNIR P+174 NHU NFF | 0=RAINZI® | 1=AP | 2=RANFBNTP
PtHIHGT ACETR 1H PTRLSR PAD+YL A YyargoTt
NZNF@?
m401 Pao+34 A N30, NAZF (NCThL+N)?
m402 AR+734A Py Par-h PATN NAF(AIP4LAT)?
m403 | AN9R?
404 PATN NINC?
m405 | ARYIN
406 | AAPARHILANASF?
h&d 5 ey F 4N12h harhdt T PING Phe a8 PF
+.% mPe PATIL6 ARAN anAR
m501 | AHU 4Ngh haPALTP N4t Al PANT Aé AR NCH@. | 0=hAAL 9P
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PO.PA?
RANGUIR N DL mPE 505LA4

1=hP

Mm502 | N&mN7AS
Mm503 | MPAAPAGN T AODY
m504 | NA<NT NINZ NF 92T £hd AN £NTINC? 0=PA4
1=a2hNAG
2=h&+q
Mm505 | AHU &Neh NAPALAP N+ 0IH LI PR NA sieh NTAmNNT | 0=hANLU9P
Ne AR NCHa, PO PNA? )
RANGUIR NA DL M PE 6012AS
m506 | N NIAS
Mm507 | MPAAPAGNF ACRF
m508 | NTNSNT NINZ NF 927 PRA P9H @RI Phaqhg seeN £ebuN TNC? 0=PA4\

1=00NhAF

2=h&+q

h&d 6:PN&+8F NULT NtaeAn+

. P PATIL60 ARAN ARAL | ARAR
601 LI AN, PLPA? 0=AAM.$J"
AR AARLSPTR N DL PR 60584 1=hP
602 P P% 601 ARAN AP NUPYE ALY PeRAN? 0=hAAgNI®
1=hP
603 PP PE 602 ARAN AAGRLNT® NPTITIMN ARTRPA? 0=AA$I°N-g°
1=hP
604 P L% 603 ARAN AP NUPTIARE INC MMM LA™+
_____________ AORE N4 T
605 AADA M+@- PO P2 0=AAM.$J"
MHE AADPIE NA DL T PR 607 LA 1=hP
606 P mm- NPT NPT PHA 1H? 0=NPe'r
1=NA9°7F h1-3 $7
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2= hA\E ha\&

607 &t MM PP ? 0=hAM.$J°
$ag, AADPTR Nk DL D PE 609 RAS 1=hP
608 PP 607 APAN AP NPT NFPT PNA 1H? 0=NP
1=NAF°7 N1-3 &7
2= RAR A&
609 PR&T Ph& 6, OORLE £MPTA? 0=hAM$goIe
1=hP

N&A 7: PNé AT ANNNLR TNAPTT N+IAN+

+.% mPe PATO L6 OPAN OPAP amAnN
701 PMNASLNT N&A TP BNAL? 0=9°CI"C AT HIET
1=9°C*
2=t RMmC
702 NATTF PRNSNT NAT T27 P 10.? 0. <48N%%
1. >48 "%+
703 N+aeLMNt A&A 7% Pha 1H AC+PA? 0=1-5Ad®+
1= N 5 AdPF NAL
704 NN&P IC N+19T NAGR+TLA ANAT F9C Pap | 0=AADNA L9
LUTHT M1 NAMS DNLPA? s
705 NANHE @, 1H NP AN TBNALTF 0=AANTLN
PIOTFMPa™t P85 TRA TIEL 1M? 1=Y6p JH
2=Aet
3=nha
4=N¢ N

5=NN+ @AD 9o ALHIBIP

6=nA NA MmN

LU PMMPE m/A 1M.:: AFNNCP NMI® A AIFTAU::
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