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Abstract

Background: Incineration is a waste disposal technique employed to reduce the volume of waste, resulting in air pollution.
Objectives: This study aimed to determine the knowledge, attitude, and practice on health behaviors among Rasht villagers regard-
ing air pollution from burning waste.
Methods: The present descriptive cross-sectional study was conducted among 260 rural households in Rasht. Data were collected
using a questionnaire by interviewing participants. The participants were randomly selected and entered the study. Data were ana-
lyzed by SPSS version 16 using the t-test, one-way ANOVA, and Pearson correlation at a 95% confidence interval. the content validity
index (CVI) and content validity ratio (CVR) were used to assess the instrument’s validity. Cronbach’s alpha coefficient was calculated
to evaluate the questionnaire reliability.
Results: The findings confirmed the optimal validity and reliability of the instrument used in the study. The participants’ age range
was 19 to 78, with a mean age of 43.87 ± 12.66 years. The practice had a significant positive correlation with knowledge (r = 0.216).
The correlation between practice and attitude was positive but not statistically significant. Education and information on burn-
ing wastes had a substantial relationship with knowledge. Participants received 80%, 29.3%, and 66.7% of the maximum achievable
scores for knowledge, attitude, and practice components in the questionnaire, respectively.
Conclusions: The villagers’ attitude in performing health behaviors regarding air pollution was not favorable, and there is a need
to provide educational and behavioral interventions in this regard.
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1. Background

Air pollution is a significant health problem in the
world (1). It is defined as the presence of one or more
pollutants or compounds in the outdoor or indoor atmo-
sphere in amounts and for a duration that may harm the
human, plant, or animal lives or property or may unrea-
sonably interfere with a comfortable life (2). Some stud-
ies have shown that air pollution may be much higher
in small communities such as villages than in cities (3).
One of the primary sources of air pollution in villages and
deprived areas is burning biomass and agricultural prod-
ucts, which mainly produces outdoor air pollution. Some-
times, this operation creates a volume of pollutants that
may travel long distances even to the nearby residential ar-

eas by wind.

On the other hand, villages face other environmen-
tal challenges, such as a lack of proper waste manage-
ment, which sometimes leads to the easiest waste disposal
method, namely outdoor incineration (4). Incineration is
a method to reduce the waste volume and mass by 90%
and 75%, respectively (5). Incineration eliminates micro-
bial contamination; however, incomplete combustion can
release potentially hazardous compounds, such as aldehy-
des, chlorinated hydrocarbons, polycyclic aromatic hydro-
carbons, dioxins, and furans, most of which are carcino-
genic (6). Respiratory problems, reduced male fertility,
and low birth weight of newborns are other problems re-
lated to air pollution caused by incineration (7-9). These
facts highlight the need for attention and planning to con-
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trol air pollution and prevent the effects of air pollution.
In this regard, proper education and modifying behavior
are considered effective ways to reduce exposure to air pol-
lution and its adverse effects (10, 11). Unfortunately, incin-
eration is used as a waste disposal method in some villages
and cities of Iran. Also, it is used to remove straw from agri-
cultural lands in some villages. People favor this practice
and consider it beneficial; however, the resulting smoke
and odor are generally unfavorable (12).

There has been no previous research on people’s
knowledge, attitude, and practice regarding waste inciner-
ation, while the importance of these factors should be re-
garded for educational purposes.

2. Objectives

For the first time in Iran, this study aimed to deter-
mine the villagers’ knowledge, attitude, and practice about
health behaviors regarding air pollution from burning
waste in Rasht villages in 2020.

3. Methods

3.1. Participants and Procedure

This is a descriptive cross-sectional study conducted
among rural households in Rasht. For sampling, first,
Rasht was divided into four parts based on geographical
areas (north, south, east, and west), each of which was con-
sidered a cluster. Then, two comprehensive rural health
service centers were selected randomly from each cluster.
The participants were chosen from the village households
using a simple random sampling method, and the ques-
tionnaires were given to them. It should be noted that ac-
cording to the statistics of Rasht Health Center, the city has
a total of 16 comprehensive rural health service centers and
99 health centers. The research subjects were informed of
the study, information confidentiality, and purposes, and
all of them willingly entered the study. Finally, the col-
lected data were entered into SPSS version 16 and analyzed
using appropriate tests.

The required sample size in the present study was cal-
culated using the following formula (13):

n =
σ2 × z21−α

2

d2

According to a pilot study, the standard deviations of
knowledge, attitude, and practice were 1.22, 7.32, and 4.43,
respectively. The highest standard deviation for the atti-
tude was adopted to estimate the maximum sample size.
Considering the significance level (alpha) of 5% and an er-
ror rate of one unit, the sample size required for the study

was estimated to be 206. Based on a 25% rejection rate,
the sample size was estimated at 260. Out of 260 respon-
dents, 257 (98.8%) signed the consent form to participate,
as approved by the institutional review board of Shahid Be-
heshti University of Medical Sciences.

The inclusion criteria included households covered by
Rasht comprehensive rural health service centers. Reluc-
tance individuals and those with incomplete responses to
the study items were excluded.

3.2. Measures

In this study, the data collection tool was a two-
part questionnaire completed via interviewing the par-
ticipants. The first part gathered the participants’ de-
mographic information and the second part included a
researcher-made questionnaire on the knowledge, atti-
tude, and practice.

The reliability of the questionnaire was confirmed by a
pilot study on 20 people in the study group using the Alpha
coefficient method for attitude and practice and the split-
half method for knowledge. Table 1 shows some examples
of the scale items. The face validity of the questionnaire
was also confirmed according to the expert group’s opin-
ion.

3.3. Data Analysis

Cronbach’s alpha coefficient was calculated to evaluate
reliability. In this study, the data were analyzed by SPSS ver-
sion 16 using appropriate statistical tests. The relationship
between quantitative data was examined using t-tests, one-
way analysis of variance, and Pearson correlation at a 95%
confidence level.

4. Results

The mean age of the respondents was 48.87 years (SD:
12.66), ranging from 19 to 78 years. More details of the de-
mographic characteristics of the participants are shown in
Table 2.

Our findings showed that the villagers’ source of infor-
mation about burning waste was mostly the village health
workers (59.1%). Also, most of the participants (172 people,
66.9%) burnt waste once a week.

Table 3 shows the mean, standard deviation, achievable
score range, and average percentage of the maximum pos-
sible score for the studied components, including knowl-
edge, attitude, and practice. The findings show that the
participants obtained 80%, 29.3%, and 66.7% of the maxi-
mum achievable scores for knowledge, attitude, and prac-
tice, respectively.
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Table 1. Samples of KAP Items and Reliability Values Using Cronbach’s Alpha

Components No. of Items Sample Alpha Coefficient

Knowledge 8 What is the most crucial way to reduce the volume of waste? 0.71

Attitude 14 Waste segregation helps control air pollution. 0.89

Practice 9 I use a face mask while burning waste. 0.73

Table 2. Distribution of Demographic Characteristics Among Participants

Variables No. (%)

Gender

Female 142 (55.3)

Male 115 (44.7)

Economic status

Weak 34 (13.2)

Medium 144 (56.1)

Good 79 (30.7)

Education level

Primary 111 (43.2)

Secondary 84 (32.7)

Diploma 49 (19.1)

University 13 (5)

Family size

One or two people 60 (23.3)

Three people 82 (31.9)

Four people 83 (32.3)

Five people or more 32 (12.5)

Have you ever learned how to burn waste?

Yes 178 (69.3)

No 79 (30.7)

The correlations between studied components are
given in Table 4. As the findings show, the practice had a
significant positive correlation with knowledge. The corre-
lation between practice and attitude was positive but not
statistically significant.

The relationships between contextual variables and
knowledge, attitude, and practice among participants are
given in Table 5.

5. Discussion

This study aimed to determine villagers’ knowledge, at-
titude, and practice regarding health behaviors concern-
ing air pollution from burning waste among Rasht vil-
lages in 2020. The findings showed that the participants
obtained 80% of the maximum achievable score for the

knowledge component. These findings indicate that the
state of knowledge among the study population was suffi-
cient. The results also showed that the practice of villagers
had a significant positive correlation with their knowl-
edge. Consistent with our study findings, Odonkor and Ma-
hami reported in their study of households in Ghana that
most subjects had good knowledge of the air pollution ef-
fects on health (14). As mentioned, knowledge is a skill
level in the human mind defined as the ability of a person
to learn, retain, and recall information in particular situa-
tions, playing an essential role in performing health behav-
iors (15). Although most of the subjects in the present study
(75.9%) had below tertiary education, the findings showed
that their knowledge was adequate.

Most of the participants mentioned that they had
been taught about waste disposal methods by the villages’
health workers. This finding can be considered in the de-
sign of educational interventions. Since there is a close
relationship between health workers and villagers, their
presence and intervention can effectively provide educa-
tional material.

However, the surveyed villagers did not favor perform-
ing the right behaviors to reduce exposure to air pollution
while burning waste; only 29.3% of the maximum achiev-
able score for the attitude component was obtained. At-
titudes stem from a person’s positive or negative beliefs
about performing a particular behavior (15). Numerous
studies have also highlighted the importance of attitudes
in health behaviors related to waste management. For ex-
ample, the study by Davis and Morgan in the United King-
dom (16), the study by Largo-Wight et al. in the United
States (17), and the study by Ramayah et al. in Malaysia (18)
reported that attitudes had a significant relationship with
waste management. This finding can be a warning sign for
health planners and the need for further research to deter-
mine the reasons for the low attitude towards health be-
haviors while burning waste in the study population.

It should be noted that in Iran, according to the law,
mass media (for example, the Broadcasting Organization
of the Islamic Republic of Iran) and other educational and
cultural organizations are responsible for promoting and
educating citizens about appropriate methods of waste
management (19). This legal potential can be used in de-
signing appropriate interventional programs. Neverthe-
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Table 3. Mean, Standard Deviation, Achievable Score Range, and Average Percentage of the Maximum Achievable Score of Studied Components

Components Mean Standard Deviation Achievable Score Range Average Percentage of Maximum Achievable Score

Knowledge 6.40 1.61 0 - 8 80

Attitude 20.56 6.58 14 - 70 29.3

Practice 30.05 5.90 9 - 45 66.7

Table 4. Correlation Between Studied Components

Components Knowledge Attitude

Knowledge 1

Attitude 0.559 ** 1

Practice 0.216 ** 0.072

less, it is worth noting that if public participation is low,
the implementation of these efforts will not be successful.

Another finding of our study was that the correlation
between practice and attitude, although positive, was not
statistically significant. This finding contradicts the re-
sults reported by Pakpour et al. In their study among
households in Qazvin, they stated that the attitude was
a good predictor of waste separation behavior from the
source among Iranian families (19). As mentioned previ-
ously, there is a need to conduct more studies to deter-
mine the reasons for the poor attitude of the study pop-
ulation about performing health behaviors regarding air
pollution from burning waste.

Our findings showed a significant relationship be-
tween education level and knowledge. Consistent with our
results, studies by Odonkor and Mahami in Ghana (14) and
Jatau among residents of a Nigerian City (20) reported a
significant positive relationship between education level
and the knowledge of waste management.

Obtaining information about waste incineration had
a statistically significant relationship with knowledge, at-
titude, and practice. People who had information about
burning waste had higher knowledge, better attitude, and
more appropriate practice. These findings show the effec-
tive and positive role of educational interventions in pro-
moting health behaviors related to knowledge, attitude,
and practice, especially on burning waste. In his study,
Bickerstaff says that understanding the risk and the social
responsibilities can effectively control air pollution (21).
Considering the significant relationship between knowl-
edge, attitude, and practice in the present study, we can ex-
pect better practice from villagers through proper educa-
tion about waste incineration.

Our study had a few limitations. First, data collection
based on the questionnaire always faces the risk of recall
bias. Second, data collection only among a sample of ru-

ral households in Rasht cannot generalize results to other
Iranian rural households.

5.1. Conclusions

It seems that the knowledge of appropriate waste man-
agement procedures is already being formed by health
workers. However, since attitude affects practice, compre-
hensive health education programs need to emphasize the
psychological factors mediating and predicting behaviors.
In designing educational interventions, if knowledge is
raised about the correct methods of waste incineration, vil-
lagers’ health behaviors will improve, resulting in air pol-
lution reduction. Also, due to the study group’s low atti-
tude toward incineration, it is proposed to provide educa-
tional interventions to improve attitudes toward healthy
behaviors.
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Table 5. Relationships of Contextual Variables with Knowledge, Attitude, and Practice Among Participants

Variables Knowledge Attitude Practice

Gender a

Female 6.36 (1.59) 20.36 (6.80) 30.14 (6.17)

Male 6.45 (1.64) 20.80 (6.32) 29.95 (5.57)

Test statistics -0.424 -0.535 0.251

Significance 0.672 0.593 0.802

Education rate b

Primary 6.45 (1.69) 21.13 (6.14) 30.41 (5.43)

Secondary 5.92 (1.60) 19.09 (7.46) 29.51 (4.78)

Diploma 6.81 (1.36) 21.91 (5.99) 29.55 (7.95)

University 7.53 (0.51) 20.07 (4.97) 32.46 (7.09)

Test statistics 6.008 0.066 1.217

Significance 0.001 0.066 0.304

Economic status b

Weak 6.32 (1.59) 21.14 (6.99) 30.29 (5.98)

Medium 6.28 (1.64) 20.44 (6.99) 29.61 (5.65)

Good 6.65 (1.55) 20.53 (5.81) 30.77 (6.30)

Test statistics 1.422 0.157 1.018

Significance 0.243 0.855 0.363

Family size b

One or two people 6.51 (1.68) 21.86 (6.15) 30.20 (6.03)

Three people 6.17 (1.61) 19.63 (6.17) 29.45 (6.12)

Four people 6.40 (1.59) 20.45 (7.40) 30.09 (5.65)

Five people or more 6.78 (1.49) 20.78 (5.97) 31.25 (5.79)

Test statistics 1.257 1.352 0.734

Significance 0.290 0.258 0.532

Knowledge on how to burn waste a

Yes 7.29 (0.96) 23.27 (6.00) 30.48 (6.75)

No 4.39 (0.72) 14.45 (2.42) 29.10 (3.08)

Test statistics 26.737 16.754 2.251

Significance < 0.001 < 0.001 0.025

a Two-group independent t-test
b One-way analysis of variance

and Health Services approved this study (ethics code:
IR.SBMU.SME.REC.1399.014).
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