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Effects of a workplace lead exposure prevention program applying
Health Belief Model on preventive behaviors toward lead exposure
among workers in ammunition plants

Sirikwan Prapanpote*
Plernpit Boonyamalik** Ann Jirapongsuwan***
ABSTRACT

Ammunition factories are high-risk workplaces where employees are at risk of
occupational lead exposure. This research aimed to examine the effects of a workplace lead
exposure prevention program applying Health Belief Model on perceptions and preventive
behaviors toward lead exposure among workers in ammunition plants.

This Quasi-experimental research employed a pretest-post-test with follow-up
design over an 8-week period. The sample comprised workers from two ammunition factories
in Ratchaburi Province. The two factories were randomly allocated by lottery to either the
experimental or comparison condition. Eligible workers within each factory were then
selected using simple random sampling, resulting in 39 participants per group. Of these, 64
participants completed the study and were included in the final analysis, with 32 participants
in each group. The experimental group received a program developed based on the Health
Belief Model. Data were collected using questionnaires and analyzed using Repeated
Measures ANOVA, Post-hoc Bonferroni test, and Independent t-test.

The results revealed that after the intervention, the experimental group showed
significant increases in perceived susceptibility, perceived severity, and lead-exposure
preventive behaviors after the intervention compared with baseline (p < 0.05), whereas
changes in perceived benefits and perceived barriers were not statistically significant change.
Significant group-by-time interactions were observed for perceived severity and preventive
behaviors, indicating greater changes over time in the experimental group. The experimental
group also showed significantly higher mean scores in all perception components related to
lead poisoning and preventive behaviors compared to the comparison group (p < 0.05) at
both post-intervention and follow-up phases. These findings suggest that the Health Belief
Model-based lead exposure prevention program was associated with a differential
improvement over time in perceived severity and lead-exposure preventive behaviors.
Recommendations from this research include implementing this program in facilities with
similar risk profiles and utilizing the findings as empirical evidence in occupational health
education for risk workers.

Key Words : Lead poisoning/ Health Belief Model/ Preventive behaviors/ Ammunition factory

workers/ Occupational health nursing
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Table 1. Comparison of Mean Scores of Lead Poisoning Perceptions and Lead Exposure

Prevention Behaviors Within the Experimental Group and Comparison Group and Between

the Experimental Group and Comparison Group at Pre-intervention, Post-intervention, and

Follow-up Phases Using Repeated Measures ANOVA

experimental Comparison group Variable SS MS F p-value
group (n=32) (n=32) and effect
Mean SD Mean
Perceived susceptibility to lead poisoning
Pre-intervention 38.59 3.44 34.69 5.54 Between group 1286.51 1286.51 21.72 <0.001*
Post-intervention 41.78 4.92 35.66 592 Within-group 184.26 92.13 6.08 0.003*
(Time)
Follow up 41.47 4.56 3597 7.51 Group*time 41.89 20.94 1.38 0.255
interaction
Perceived severity to lead poisoning
Pre-intervention 39.09 6.56 33.81 8.12 Between group 4200.02 4200.02 29.76 <0.001*
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Post-intervention 45.13 5.18 3297 10.6 Within-group 332.32 184.43 6.97 0.002*
(Time)

Follow up 44.72 5.32 34.09 10.06  Group*time 416.89 231.37 8.75 <0.001*
interaction

Pre-intervention 44.34 4.9 37.34 7.93 Between group 2207.3 2207.3 23.43 <0.001*

Post-intervention 46.22 528 39.53 7.41 Within-group 150.41 75.2 4.8 0.010*
(Time)

Follow up 45.84 55 39.19 7.16 Group*time 1.16 0.58 0.04 0.964
interaction

Pre-intervention 45.44 552 40.03 8.11 Between group 1490.76 1490.76 18.56 <0.001*

Post-intervention 47.16 4.3 40.88 8.15 Within-group 253.79 140.75 5.25 0.008*
(Time)

Follow up 48.06 3.92 43.03 7.79 Group*time 13.167 7.302 0.27 0.739
interaction

Pre-intervention 49.72 6.56 44.19 7.46 Between group 2596.02 2596.02 23.9 <0.001*

Post-intervention 55.84 6.22 44.22 79 Within-group 542.28 298.49 11.35 <0.001*
(Time)

Follow up 53.31 6.86 48.41 8.13 Group*time 440.885 242.678 9.23 <0.001*
interaction

*p-value < 0.05, SS = Sum of Square, df = Degree of Freedom, MS = Mean Square

Table 2. Comparison of Mean Scores for Lead Poisoning Perception and Occupational Lead
Exposure Prevention Behaviors Within Experimental and Comparison Groups Across Different

Study Phases Using Post-hoc Bonferroni Test

experimental group comparison group
(n=32) (n=32)
MD SE p-value MD SE p-value

Perceived susceptibility to lead poisoning

Pre-intervention- Post-intervention -3.19 098 0.008" -0.97 0.95 0.952
Pre-intervention — Follow up -2.88  0.88 0.008" -1.28 0.97 0.582
Post-intervention - Follow up 0.31 0.91 1.000 -0.31 1.13 1.000

Perceived severity to lead poisoning

Pre-intervention- Post-intervention -6.03 0.98 <0.001* 0.84 1.45 1.000
Pre-intervention — Follow up -5.63  1.08 <0.001* -0.28 1.61 1.000
Post-intervention - Follow up -0.41  0.72 1.000 -1.13 1.25 1.000

Perceived benefits of lead exposure prevention

Pre-intervention- Post-intervention -1.88 0.96 0.176 -2.19 1.04 0.128
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Pre-intervention - Follow up -1.50 1.07 0.510 -1.84 0.99 0.213
Post-intervention - Follow up 0.38 1.01 1.000 0.34 0.87 1.000

Perceived barriers to lead exposure prevention

Pre-intervention- Post-intervention -1.71 0.87 0.172 -0.84 1.44 1.000
Pre-intervention - Follow up -2.63 1.08 0.061 -3.00 1.68 0.250
Post-intervention - Follow up -091  0.57 0.363 -2.16 1.40 0.397
Lead exposure prevention behaviors

Pre-intervention- Post-intervention -6.13 1.22 0.000" -0.31 0.83 1.000
Pre-intervention — Follow up -359 091 0.001" -4.22 146 0.021"
Post-intervention - Follow up 2.53 1.11 0.090 -4.19 1.61 0.042"

*p-value < 0.05, MD = Mean Difference, SE = Standard Error

Table 3. Comparison of Mean Scores for Lead Poisoning Perception and Occupational Lead
Exposure Prevention Behaviors Between Experimental and Comparison Groups Across

Different Study Phases Using Independent t-test

experimental group Comparison group

(n=32) (n=32) t p-value
Mean SD Mean SD

Perceived susceptibility to lead poisoning
Pre-intervention 38.59 3.44 34.69 5.54 3.39 0.001"
Post-intervention 41.78 4.92 35.66 5.92 4.50 <0.001"
Follow up 41.47 4.56 35.97 7.51 3.54 0.001"
Perceived severity to lead poisoning
Pre-intervention 39.09 6.56 33.81 8.12 2.86 0.006"
Post-intervention 45.13 5.18 3297 10.60 5.83 <0.001"
Follow up 44.72 5.32 34.09 10.06 528  <0.001"
Perceived benefits of lead exposure prevention
Pre-intervention 44.34 4.90 37.34 7.93 4.25 <0.001"
Post-intervention 46.22 5.28 39.53 7.41 4.16 <0.001"
Follow up 45.84 5.50 39.19 7.16 4.17  <0.001"
Perceived barriers to lead exposure prevention
Pre-intervention 45.44 552 40.03 8.11 3.12 0.003"
Post-intervention 47.16 4.30 40.88 8.15 3.86 <0.001"
Follow up 48.06 3.92 43.03 7.79 3.26 0.002"

Lead exposure prevention behaviors
Pre-intervention 49.72 6.56 44.19 7.46 3.15 0.003"
Post-intervention 55.84 6.22 44.22 79 6.54 <0.001"
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Follow up 53.31

6.86 48.41 8.13 261 0.011"

*p-value < 0.05, SD = Standard Deviation
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