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Abstract

Background: Welding manufacturing poses a variety of chemical, physical, biological,
psychological and ergonomic risks to the health of workers. The aim of the study was to assess the
occupational health hazards among workers of welding factories. Research design: A descriptive
research design was utilized. Setting: This study was carried out at Elegect Factory, and
Electromica Factory in Mostorod. Sampling: Convenience sample of workers who worked in the
previously mentioned settings: That included 200 workers. Tool: One tool was used for data
collection that consisted of the following parts; A) socio- demographic characteristics, B)
Occupational hazards and health problems facing welding workers in the last six months, and C)
welding workers' knowledge, and reported practice regarding dealing with emergency situations as
first aid. Results: 40.5% of studied workers was in between 20<30 years and 48, 5 % had basic
education, 51.5% of them live in Urban area. 49% of the studied workers had 5<10 years of
experience. 44%, 23.5%, 26.5%, 46%, 37% and18.5 % of the studied workers had nasal irritation
due to rising gases, nausea, excessive tearing, and ear ache, skin burns, and numbness in the limbs
respectively regarding their occupational health problems in the first six months of work.
Conclusion: More than half of the studied workers had poor total knowledge level about
occupational hazards related welding exposure, and less than ten percent of them had good total
knowledge level about occupational hazards related welding exposure. Less than three quarters of
the studied workers had satisfactory total practices regarding precaution in welding factories, there
was positive correlation between total knowledge level and their total practices level of the studied
workers regarding occupational health hazards in welding factories. Recommendation: Develop
training program for workers at welding factories to improve their knowledge and practices
regarding occupational health hazards and regular periodic checkup for all workers for early
detection of any health problems and health needs.
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Introduction:

Occupational health refers to the
identification and control of the risks arising
from physical, chemical, and other work
place hazards or placing and maintenance of
the workers in an occupational environment
adapted to physiological and psychological
capabilities in order to establish and maintain
safe and healthy working environment.
Workplace hazards are numerous and can
arise on a daily basis. It is important to

identify and take steps to mitigate the risks
that workers may face. Hazards in the
workplace occur when the working
environment can cause injury, illness or
death. The hazards can result from many of
the different aspects of the working world,
including equipment, dangerous materials,
unsafe working practices and the behavior of
people for lone workers, hazards often
present increased risk because they are less
likely to have immediate support from
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colleagues (Fried & Kohn, 2018; Grant,
2019).

Occupational health hazards are the risks
to the health of workers which refer to the
process or situation that cause accidents or
disease at work place, occupational health
hazards are Dbrought by unsafe work
behaviors. workplace hazards or injuries are
preventable with the use of appropriate
occupational safety and health services
According to global estimation about 2.9
billion workers across the global are exposed
to hazardous risks at the work place. Workers
exposed to the occupational risk factors lost
about 22 million years of health life. By far
the main cause of years of healthy life loss
measured in Disability-Adjusted Life Years
(DALYYS), with in occupational diseases, was
international injuries with 48% of the burden.
This was followed by hearing loss due to
occupational noise (19%) and chronic
obstructive pulmonary disease due to
occupational agent (17%) (World Health
Organization (WHO), 2018; Degavi et al.,
2021).

Welding is a very important process used
for joining metals, it is used in more
production fields, and the quantity of welders
is increasing. Occupational exposure to
welding fumes is a serious occupational
health problem all over the world. Welders
are exposed to many occupational hazards
such as dust, heavy metals, fluoride, ozone,
nitrogen oxides, carbon monoxide, and noise,
ultraviolet rays during welding. These
hazards might cause some occupational
diseases such as pneumoconiosis, poisoning,
electric ophthalmic, hearing impairment, and
so on. Welding fumes are a complex mixture
of different metals. Most welding fumes
contain a small percentage of manganese.
There are many studies concerning about the
potential neurological effects associated with
exposure to manganese in welding fumes and

some studies explored the association
between parkinsonism and exposure to
welding fume, However, welders' quality of
life has not gotten enough attention(Qin et
al., 2018).

Employment of safety measures and
practices among welders are important ways
of preventing or reducing the levels of health
hazards associated with the occupation. It is,
therefore, pertinent to assess the level of
awareness of these hazards among welders
and the safety measures and practices they
adopt to safeguard their health, with a view
to making recommendations on ways of
ameliorating the effect of the hazards (Joshi
et al., 2020).

Occupational Health Nurses should be
make major contribution to the sustainable
development, improved competitiveness, job
security and increased profitability in entries
and communities by addressing those factors
which are related to the health of workers,
helping to reduce ill. Occupational health
nurses can contribute to the increased
profitability and performance of
organizations and reduce health car, help to
reduce the externalization of costs onto the
taxpayer by preventing disability, social
exclusion and by improving rehabilitation
services at work (Sadhr et al., 2022).
Significant of the study:-

All over the world the injury among
welder worker is an important public health
problems; frequent self-reported effects after
injuries included skin conditions (74.3%),
and arc-related issues (61.3%), asthma
complications (46.7%), while the least
frequent condition was hearing difficulties
(35.7%). Skin, eye, and respiratory morbidity
are among the common health hazards that
have been associated with several studies
(Wanjari and Wankhede, 2020 ).
According to previous studies data about
occupational hazards among welders no
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studies have been conducted thus far in
Egypt regarding exposure & health effects
among welder, according to information
available.

Aim of the study:

The aim of this study was to assess
occupational health hazards among workers
in welding factories.

Research questions:

1.What are occupational hazards facing
welding workers at the work place in the last
six months?

2.What is the studied workers' knowledge
regarding occupational health hazards related
exposure to welding?

3.What are the studied workers' practices
regarding to using safety measure related to
exposure to welding?

4.Is there a correlation between the studied
welding workers' knowledge and their
practices regarding occupational hazards
related to exposure to welding?

Subjects and method:

Research design:

A descriptive research design was used to
conduct this study.
Setting:

The study was carried out at two Welding
Factories at Qaliubia Government which
included (Elegect Factory and Electromica
factory in Mostorod) Electromica Factory
works in welding, manufacture of electricity
towers and light poles. The Elegect Factory
one of the factories of the Government that
manufactures welding structures, the selected
sector was used as a sample . Because there
are no other welding factory in Benha City
and Qaliubia Governorate.

Sampling:

Convenience sample was used in this
study, workers who work at the prevised
settings were 200 welder workers selected
according to the following criteria:

-Accepted to participate at the study.

- Workers who have been working for more
than 6 months
Tools of data collection:

Two tools were used for data collection to
carry out this study:
First tool : An interviewing questionnaire: It
was developed by the researchers, based on
reviewing relates literatures and it was
written in simple clear Arabic language: It
comprised of two parts:
The first part: Was concerned with socio-
demographic characteristics of the studied
workers, this part included two sections:
(A)- Socio-demographic characteristics of
the studied workers involved in the study. It
included six items.
(B)-Occupational  hazards and health
problems facing welding workers in the last
six months.
The second part: (A)- Concerned with
welding workers' knowledge regarding
occupational health hazards which included
five items.
Scoring system:

knowledge score for each answer was
giving as follows (2)score for correct and
complete answer, (1)score for correct and
incomplete answer, (0) score for don't know
or incorrect answer.
Total score of knowledge =10

The total knowledge score was considered
good if the score was >75% (8 score), while
considered average if it was 50-75% (5-8
score), and considered poor if it was <50
%(< 5 score)
(B)- Concerned with reported practices of
studied workers regarding their dealing with
emergency situations as: first aid to
respiration which include 9 items, first aid to
Burn include 8 items, first aid to bleeding 8
items, and first aid to fracture include 6
items.
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Scoring system:

The scoring system for the worker's
practices was scored as follows: (1) Score for
done and (0) score for not done. Total
practice scores =31. The total practices score
were considered satisfactory if the score >60
%(> 18 score) and considered unsatisfactory
if the score< 60 % (< 18score).

The second tool: Was concerned with an
observational checklist which includes two
sections as: (A)- An observational checklist
to assess: studied workers practices related
wear of PPE and maintain body mechanics,
Adapted from (Tarawneh, 2018) Adapted by
the researchers to assess uses of personal
protective equipment and use the correct
body mechanics. It included1l items divided
into seven measures for PPE, and four
measures for body mechanics.

Scoring system:

Scoring system for workers practices:
Each items scored (1) if done and scored
(zero) if not done. Total practice score =11.
The score for the total observations
- > 80% (> 9 point) was considered
satisfactory.

- < 80% (< 9 point) was considered
unsatisfactory.

(B)- An observational checklist was used: to
assess and observe the workers factory
environmental safety condition adapted from
(Ali, 2019), which was modified by the
researchers, it included nine items The
scoring system for the work environment
condition was scored as follows:

(1) Score for acceptable and (0) score for not
acceptable environment. The total score =9.
The total environment score was considered
sanitary if the score of the total >80%
(>7points), and considered unsanitary if it
was <80% (<7points).

Content Validity:

Refers to the extent that the test measures
what is supposed to measure. The tools

validity was done by five of Faculty’s Staff
Nursing experts from the Community Health
Nursing Benha University specialties who
reviewed the tools for clarity, relevance,
comprehensiveness, and applicability.
Reliability of tools:

Refers to the extent that the measurement
is stable, dependable, and sound was done by
Cronbach Alpha test, coefficient test which
revealed that each of the two tool consisted
of relatively homogeneous items as indicated
by the moderate to high reliability of each
tool, for knowledge was 0.753, practices was
0.761.

Ethical consideration:

An interview with welder workers to
collect data, the was informed about the
purpose and benefits of the study, and their
participation in the study is voluntary.
Subjects were informed with complete full
information about the study and their role
before signing the informed consent. The
ethical considerations they were also include
explaining the purpose and nature of the
study, stating the possibility to withdraw at
any time, confidentiality of the information
where it were not be accessed by any other
party without taking permission of the
participants; the data was used for research
only, and approval was obtained from the
Scientific Research Ethics Committee.

Pilot study:

The pilot study was carried out on 20
workers which represented 10% of the
sample size 200 workers. The pilot study was
made to assess the tool clarity, applicability
and time needed to fill each tool, completing
the tools consumed about 30-45 minutes. No
modification was done, so the pilot study
sample was included to the total sample.
Field work:

The actual field work was carried out over
period of five months from the beginning of
April 2022 to the end August 2022. The
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researcher visited Factory from 8 am to 3 pm,
three day per weeks (Sunday, Tuesday, and
Thursday) to collect data from worker. The
average time needed for the tools were
around 30-35 minutes, the average number
interviewed workers were 6-7 workers /day
depending on their responses to the
interviewers.

Statistical analysis:

All data collected were organized,
tabulated, and analyzed by using the
Statistical Package for Social Science (SPSS
version 21), which was used frequencies and
percentages for qualitative descriptive data
and X? was used for relation tests, mean and
standard deviation was used for quantitative
data, spearman correlation test (r) was used
for correlation analysis and degree of
significance was identified.

-Highly significant result when p-value (HS)
P <0.001

-Significant  result when p-value (S)
P<0.05

-No significant result when p-value (NS)
P>0.05

Results:

Table (1): Shows that; 40.5% of workers
aged from 20 to less than 30 with mean age
42.72+9.35years, 48.5% of them had basic
education. 65.5 % of them are married,
51.5% of them were from urban areas, as
well as 43.5%of them had enough monthly
income and 67.5% had 3 to 5 member of the
family.

Table (2): Shows that; 44.0%, 23.5%,
26.5%, 46.0%, 37.0% and 18.5%  of the
studied workers had nasal irritation due to
rising gases, nausea, excessive tearing, and
ear ache, skin burns, and numbness in the
limbs respectively.

Figure (1): Hlustrates that; 53.0% of the
studied workers had poor total knowledge
level; while 38.5 % of them had average total
knowledge level and 8.5% of them had good

total knowledge level about occupational
hazards related welding exposure.

Figure (2): llustrates that; 70.5% of the
studied workers had satisfactory total
practices regarding prevention of
occupational health hazards related welding
exposure, while 29, 5% of them had
unsatisfactory total practices score.

Table (3): Shows that; there was positive
correlation between total knowledge level
and total practices level of the studied
workers regarding occupational health
hazards in welding factories (p<0.05).
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Table (1): Frequency distribution of the studied workers regarding their socio demographic
characteristics (n=200).

Socio demographic characteristics No. %
Age\ years

< 20 years 24 12.0
20 >30 years 81 40.5
30>40 years 54 27.0
40 years and above 41 20.5
Min —Max 21-59

Mean £SD 42.7249.35
Educational level

Basic education 97 48.5
Diploma(secondary education) 21 10.5
University Education 82 41.0
Marital status

Single 20 10.0
Married 131 65.5
Divorced 25 125
Widow 24 12.0
Residence Place

Rural 97 48.5
Urban 103 515
Monthly income

Enough 87 43.5
Enough and save up 84 42.0
Not enough 29 145
Number of family members

<3 member 44 22.0
3:5 member 135 67.5
> 5member 21 10.5
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Table (2): Percentage distribution of the studied workers regarding their occupational health

problems in the first six months of work (n=200)

Health problems & diseases No. | %
Respiratory
Nasal irritation due to rising gases 88 44.0
Dry cough 68 34.0
Difficult breathing 65 32.5
Sore throat 49 24.5
Pneumonia 9 4.5
GIT
Anorexia 5 2.5
Colitis 34 17.0
Stomachache 32 16.0
Nausea 47 23.5
Eye
Excessive tearing 53 26.5
Excessive twitching of the eyelid 30 15.0
Eye inflammation 40 20.0
Double vision 49 24.5
Ear
Ear ache 92 46.0
Hearing impairment 26 13.0
Ear burns 27 135
Skin
Dermatitis 56 28.0
Burns 74 37.0
Skin disease 47 23.5
Musculoskeletal
Neck pain 4 2.0
Shoulder pain 22 11.0
knee pain 16 8.0
Muscle strain 21 10.5
Numbness in the limbs 37 18.5
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Figure (1): Percentage distribution of the studied workers' total knowledge about occupational
health hazards of welding exposure (n=200).

W Satisfactory

] Unsatisfactory

Figure (2): Percentage distribution of the studied workers, regarding their total practices related
prevention of occupational health hazards related welding exposure. (n=200).

Table (3): Correlation between the studied workers total knowledge and their practices regarding
occupational health hazards in welding factories (n=200)

Total practices level Total knowledge level
r P-value
162 .022*
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Discussion:

The International Standard Classification
of Occupations (ISCO) defined welders as
workers who join and cut metal parts using
flame or electric arc and other sources of
heat. There are varieties of these processes,
but the commonest types are the gas welding
using oxyacetylene flame and the electric arc
welding involving the use of electricity.
Welders are often exposed to potential
workplace hazards that can be injuries to
their health especially when exposure is on a
regular and cumulative basis. The excessive
high temperature generated by the hot
oxyacetylene flame, or the electric current
may lead to burns and electric shocks.
Injuries such as lacerations and cuts by sharp
or pointed metal panes, from high velocity
particles and occasional explosions of the
oxyacetylene gas tanks may also occur
(Joshi et al., 2020).

Regarding socio demographic
characteristics of the studied workers, the
current study showed that; less than half of
workers aged from 20<30 years old with
mean age 42.72+9.35years. This finding was
consistent with Adeniyi & Isah (2023) who
conducted a study in Benin City, Nigeria, a
bout “Assessment of workplace hazard
awareness, work-related health complaints
and safety measures among welders” and
showed that less than half (47.4%) of
workers aged from 20 <30 years old. Also,
this finding was similar with Tagurum et al.,
(2018) who conducted a study in Jos
metropolis, Nigeria, about “Awareness of
occupational hazards and utilization of PPE
amongst welders and reported that; less than
half (43.7) of workers aged from twenty to
less than thirty.

On the other hand, this finding disagreed
with Nalugya et al., (2022) who assessed in
study in small-scale metal workshops in

Nansana municipality, Wakiso district,
Uganda, about “Knowledge, attitude and
practices related to the use of personal
protective equipment among welders” and
revealed that more than half (55.5%) of
workers aged from than twenty to less than
twenty six. In addition to, this finding was
not harmony with Esu & Ekanem, (2021)
who conducted a study in Cross River state,
Nigeria, about “Awareness and utilization of
personal protective equipment among small-
scale welders in Cross River state, Nigeria”
and showed that, less than one third (29.5%)
of workers aged from thirty four to forty one.

As regards educational level, slightly less
than half of workers had basic education.
This finding was strongly agreed with
Asmita et al., (2023) who conducted study in
Sumedang, West Java, Indonesia, about
“Knowledge on occupational health and
safety hazards among welders” and revealed
that slightly half of workers had basic
education.

Conversely, this finding was not harmony
with Esu & Ekanem, (2021) showed that,
slightly half of workers had secondary
education.  Also, this finding  was
disagreement with Nalugya et al., (2022)
who revealed that less than three quarters
(71%) of workers had secondary education.
Moreover, Tagurum et al.,, (2018) who
revealed that, less than half (43.7%) of
workers had secondary education. From the
investigator point of view, these results may
be explained that, this group of age tend to be
involved in more physically demanding jobs.

Regarding marital status; the current study
elaborated that less two thirds of them are
married. This finding agreed with study
conducted by Chukwu et al., (2019), in
Nigeria, about “Occupational Hazards and
use of Personal Protective Equipment among
Small Scale welders” who reported that
(56.1%) of welders were married.
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Moreover, this finding was consistent with
study by Onguto et al., (2020), in Kenya,
about “Physical Hazards and Reported
Health Effects among Welders in the Small
and Medium Enterprise berSector in
Embakasi, Nairobi City County, Kenya”and
found that (67.8%) of welders were married.
On the other hand; this finding was
disagreement with Salah et al., (2023). who
conducted a study in Sharkia Governorate,
Egypt, about “Workplace Environment and
Utilization of Personal Protective Equipment
Among Welders” and revealed that most
(91%) of welders were married. From the
investigator point of view, this might be due
to the responsibility of the married male due
he is a family host.

Concerning residence place and income,
the current study revealed that about half
(51.5%) of welders’ workers were from
urban areas. This finding was in
disagreement with Salah et al., (2023). who
revealed that (63%) of welders’ workers
were from rural areas, and (32%) have
sufficient monthly income, From the
researcher point of view, these results may be
explained that the highest proportion of
welding industries builds in districts area of
urban regions. As well as less than half of
them have enough monthly income.

Regarding studied workers welding health
problems. The current study showed that;
less than three quarters of the studied
workers had health problems, less than half
of these problems were respiratory diseases,
while about one quarter were skin diseases,
and were eye diseases respectively.

These findings were similar with Joshi et
al., (2020) who conducted a study in Nepal
about  “Occupational health  problems,
workplace environment and utilization of
personal  protective equipment among
welders of Banepa municipality” and
revealed that all

respondents have experienced different types
of occupational health problems. While about
one third (37.69%) have respiratory
problems. meanwhile, less than third (28.5%,
25.7%) were skin diseases, and were eye
diseases respectively.

In addition to, these findings were
consistent with Sadiq et al., (2018) who
conducted a study in Nigeria, about “Health
hazards of excessive light and utilization of
safety measures among small scale welders”
and reported that; Traumatic ocular injury
and irritation are the most visible and
perpetual occupational health and safety
infirmities associated with welders. Welders
also suffer from Actinic Skin Disease (ASD)
due to thermal burns on their skin in the
workplace.

Moreover; according to Wanjari &
Wankhede, (2020) who conducted a study
about “Occupational hazards associated with
welding work that influence health status of
welders” and stated that several studies
reported that respiratory illness is more
common in welders and morbidity rate also
in large numbers. Pneumonia- Metal fume
fever- recent studies show the morbidity of
metal fume fever is 43.7% of welding
workers get an infection. In welders show
symptoms like malaise, chills, dry cough,
shortness of breath showed after when
exposure is more than 3-10 hours and its
resolve in 24 to 48 hours. Also, skin
problems among welders are more prone to
skin related problems, as reported symptoms
of skin irritation and erythema.

Finally, this finding was agreed with
Adeniyi & lIsah, (2023) who conducted a
study in Benin City, Nigeria, about
“Assessment of workplace hazard awareness,
work-related health complaints and safety
measures among welders” and showed the
work-related health complaints among
welders in the last six months. The

26



Occupational Health Hazards among Workers in Welding Factories at Qalyubia Governorate

proportions of those who reported lower
respiratory symptoms, upper respiratory
symptoms  were more than  half
(55.3%).Finally, these finding was strongly
agreed with Joshi et al., (2020) who revealed
that a significant number of health impacts
experienced by who do not use PPE
experienced different types of health
problems.

On the other hand, these findings were
disagreed with Sepahi et al., (2022) who
conducted a study in an urban desert City in
the Middle East, And indicated that;
Musculoskeletal ~ problems:  Symptoms
revealed welder’s lower back pain, muscle
pain that they suffer from various serious
problems. Musculoskeletal problems are
notified 46.7% in research studies. Skin
diseases are seen in welders 74.3% is many
scores of skin problems and most of the
welders is suffering from a burn due to the
inability of handling welding equipment.
From the researcher point of view, these
results may be explained that welders are
continuously exposed to welding fumes and
gases, electric current, flying sparks, sharp
edges of metals, fire and heat while at work.

Concerning the studied workers total
knowledge regarding occupational hazards,
more than half of the studied workers had
poor total knowledge level; while less than
ten percentages of them had good total
knowledge level about occupational hazards
related welding exposure. the current study
showed that; around half of the studied
workers hadn't knowledge about meaning of
occupational health hazards, causes of
occupational hazards, types of occupational
hazards, physical, chemical, biological,
mechanical, psychological and neurological
hazards respectively.

This finding was similar with Asmita et
al., (2023) who conducted a study in
Sumedang, West Java, Indonesia, about

“Knowledge on occupational health and
safety hazards among welders” and revealed
that; less than half of the studied workers
hadn't knowledge about occupational health
hazards, causes, types of occupational
hazards, physical, chemical, biological,
mechanical, hazards respectively. Also, this
finding were matched with Beyene et al.,
(2019) who reported in a study in Aksum and
Adwa towns, Tigray region, Ethiopia, about
“Awareness of occupational hazards and
utilization of safety measures among
welders” and reported that; the overall
knowledge of respondents to occupational
hazards was less than half (44.2%) which is
lower.

Regarding total practices of the studied
workers a bout their prevention of
occupational health hazards related welding
exposure figure (2), showed that less than
three quarters (70.5%) of the studied workers
had satisfactory total practices regarding
prevention of occupational health hazards
related welding exposure, while less than one
third (29, 5% ) of them had unsatisfactory
total practices score.

These finding were discordance with llo
et al.,, (2021) who conducted a study in
Anambra state, about “Knowledge of
occupational health hazards and preventive
practices among abattoir workers in Anambra
state” and revealed that, the workers have
low level of practice of preventive measures.
Also, Adeniyi & Isah, (2023) who showed
that more than three quarters (79.1%) of the
studied workers had satisfactory total
practices regarding prevention of
occupational health hazards.

From the researchers™ point of view, these
results may be explained that lack of training
and awareness of welding workers about
usage of personal protective equipment.
Also, from researcher point view, these
results might be due to the poor utilization of
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personal protective equipment might be as a
result of these welders' poor awareness about
PPE and the major reasons for nonuse might
be related to leave it to fate, uncomfortable
feeling during use used PPE, not available of
PPE and decrease supervision on using PPE.

The current study showed that, there was
positive correlation between total knowledge
level and their total practices level of the
studied workers regarding occupational
health hazards in welding factories (p<0.05).
This finding agreed with Al-Kady et al.,
(2022) WHO conducted a study in Benha ,
about  “Safety Measures and First Aid
Practices among Oil and Soap Workers” and
revealed that; there was a positive
statistically significant correlation between
the studied workers' total practices and total
knowledge pre and post program. Also, this
result was strongly supported by Silva et al.,
(2017), who studied "Health Education
Intervention on First Aid Measures for Lay
People in Brazil: Integrative Review",
reported that there was an association
between knowledge and practices.
Conclusion:

Less than half of the studied workers had
nasal irritation due to rising gases, nausea,
excessive tearing, and earache, skin burns,
and numbness in the limbs, Less than half of
the studied workers had poor total knowledge
level; while less than one third of them had
average total knowledge level and minority
of them had good total knowledge level
about occupational hazards related welding
exposure, also, less than three quarters of the
studied workers had satisfactory total
practices regarding prevention of
occupational health hazards related welding
exposure, while less than one third of the had
unsatisfactory  total  practices  score.
Furthermore, there was positive correlation
between total knowledge level and their total
practices level of the studied workers

regarding occupational health hazards in
welding factories (p<0.05).
Recommendations:

Develop training program for workers at
welding factories to improve their knowledge
and practices regarding occupational health
hazards, the importance of use of personal
protective equipment, right way for using it
and first aid.

The importance and usefulness of personal
protective equipment, right way for using it
and first aid.

Periodic checkup of health status for workers
for early detection of occupational hazards to
monitor their health status and early case
finding.

Replication of the study on a larger
probability sample is highly recommended to
achieve generalizable results.
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