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agreement between measured and estimated daily noise exposures.’*" For the current
study it is likely the variability in the task-based noise exposures is too large to get an
accurate estimate of an 8-hr TWA. The mean task-based noise exposures had standard
deviations between 2.5 dBA and 6.0 dBA, and only one of the tasks had a standard
deviation less than 3 dBA. It may be possible noise exposures for tasks conducted on
agricultural operations are simply more variable than in other industries, and accurate
estimates of noise exposure for farmers and farm workers is unachievable. Furthermore,
because the noise dose equation provided better estimates of daily noise exposures when
the time-at-task (C;) data and the mean task-based noise exposures (Lisk) came from the
same population of farmers, it is possible that mean noise levels of agricultural tasks from
one population of farmers cannot be generalized to another.

It is also possible that misclassification of the time-at-task data lead to the
inability to accurately estimate 8-hr TWAs. Due to direct observations, accurate time-at-
task data would have been expected. However, other studies have shown moderate to
good correlation between self-reported and observed time-at-task information.”*”*’" Also
the range of estimated 8-hr TWA noise exposures calculated taking into account
variability in the time-at-task (C;) are noticeably smaller than the ranges calculated using
the variability in the task-based noise exposures (Liwsk). It is unclear to what extent the
accuracy in the time-at-task data was improved due to direct observation of time-at-task.

Another possibility for inaccurate estimated 8-hr TWAs is short duration tasks
with high noise exposures went unreported by the observers, negating the benefit of the
more accurate time-at-task observations of longer duration tasks. This may explain why
more than half of the measured 8-hr TWAs did not fall within the estimated ranges
accounting for the variability in time-at-task (C;) and the task-based noise exposures
(Ltask)-

In addition to evaluating the accuracy of the estimated 8-hr TWA noise

exposures, the associations between noise exposure and work, demographic, and farm



107

characteristics were also examined. The results indicate that task, work area, and number
of noise sources are significant determinants of noise exposure. No associations between
noise exposure and any demographic or farm characteristics were identified by the
multivariable linear mixed regression analysis, indicating factors related directly to work
practices determine noise exposure.

The current study is one of the few to look at determinants of noise exposure in an
occupational setting. Other studies examining determinants of exposure for hazards, such
as aerosols and solvents, have found that the task, time-at-task, equipment, and work area
have statistically significant associations with exposure.®®"®! Two studies have
examined determinants of noise exposure specifically. One study of noise exposures in
the construction industry found that task and equipment were statistically significantly
association with noise exposure.”” Another study, specific to the agricultural industry,
found tasks and work area had a significant association with noise exposure.®? The results
of the current study coincide with the results of other studies in the literature indicating
factors specific to how jobs are performed determine noise exposure.

Contrary to other studies, the current study did not examine the association
between specific pieces of equipment and noise exposure, or time-at-task and noise
exposure. For the current study equipment was closely related to task; therefore that
particular determinant of exposure was not examined. Although equipment was not
included in the analysis, the number of noise sources was examined, and found to have a
statistically significant association with noise exposure. The parameter estimate for
number of noise sources indicates that each additional noise source increases the noise
exposure by only 1.7 dBA. This may seem insignificant, but not unexpected because
adding multiple noise sources is not arithmetic due to the logarithmic decibel scale.*’
Time-at-task was also not analyzed in the current study. However, if included in the
analysis time-at-task would have calculated the effect varying task times had on the

decibels of noise exposure.
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The current study also went beyond the scope of previous studies by analyzing the
associations between a number of personal demographic and farm characteristics, and
noise exposure. The unadjusted regression analysis indicated that education level,
diagnosed hearing loss, and being the principal farm operator could potentially be
associated with noise exposure. However, when controlled for task, work area and
number of noise sources, those demographic or farm characteristic did not have a
significant association with noise exposure. The study by Nieuwenhuijsen et al. did find
an association between farm size and noise exposure. This runs contrary to the current
study, where size of farm (acres) was investigated, but not associated with noise
exposure.®

Not only did this study identify statistically significant determinants of noise
exposure, it also provides valuable insight into why the task-based noise exposures were
unable to accurately estimate the 8-hr TWAs. The task-based noise exposures used to
estimate the 8-hr TWAs were simply the mean noise exposures for particular agricultural
tasks. However, the results of the multivariable linear mixed regression analysis indicate
task, number of noise sources, and work area are significant determinants of noise
exposure, and should be taken into account when estimating 8-hr TWAs. It is unclear
how much the accuracy would improve by including number of noise sources and work
area in the 8-hr TWA estimates. In order to incorporate these determinants of noise
exposure into 8-hr TWA estimates calculated using the noise dose equation; tasks would
need to be placed into additional categories representing number of noise sources and
work area. While this may increase the accuracy of the estimated 8-hr TWA noise
exposures, the complexity required to collect this additional data make this approach
impractical.

This study had several limitations, in addition to the limitations discussed in
Chapter 3 that could have affected the agreement between the measured and estimated 8-

hr TWA noise exposures. The test group also consisted of a small sample size with a lack
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of repeated measures per farmer. The sample size diminished the power of the simple
linear regression analysis to measure the agreement between the measured and estimated
8-hr TWAs. The population of farmers in both the database group and the test group were
selected non-randomly and restricted to precise geographical areas with highly specific
agricultural operations. It is possible that the noise exposures used to build the task-based
noise exposures database cannot be generalized to the farming population from which the
test group was selected.

Another limitation of the current study is the possibility that the time-at-task
observations are inaccurate. The direct observations of time-at-task should have reduced
misclassification. The observers for the test group were give instruction on the study
protocol and equipped with the same observational form, but an evaluation between the
observers for the two groups of farmers was not done, therefore concordance between
them could not be determined.

The current study also had limitations specific to identifying determinants of
noise exposure. The task-based noise exposure database used in the multivariable linear
mixed regression analysis was from a relatively small sample size. Noise exposure and
task data corresponding to approximately 30,000 one-minute noise measurements were
collected. However, the data only came from 32 farmers on 18 farms, with one to three
repeated measures per farmer. Additionally, the number of tasks monitored was left to
chance, and in a few instances there were very few noise measurements for some tasks.
This would limit the power of the linear regression analysis to identify statistically
significant associations between the independent variables and noise exposure. This may
explain why a statistically significant association between operating an ATV and noise
exposure was not found. Also, with only 32 farmers and 18 farms in the study, there were
few demographic and farm characteristics relative to the 30,000 one-minute noise
measurements. This may explain why none of the demographic or farm characteristic had

a statistically significant association with noise exposure.
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Even though the noise dose equation was ineffective at estimating accurate 8-hr
TWA noise exposures, there were strengths for this study in addition to those in Chapter
3. One of the strengths was that the time-at-task data for the 20 farmers in the test group
were collected by direct observation, in a manner similar to the collection of the task data
for the task-based noise exposure database. However, the observational data for the test
group was less detailed than the observational data for the database group. Given that the
variations in the time-at-task data do not lead to much variability in the final estimates of
8-hr TWAs, accuracy within 15 minute appears to be acceptable.

An additional strength of this study is the 8-hr TWA estimates were made for
farmers independent of the farmers used to calculate the task-based noise exposures.
Using an independent population allows validation of not only the agreement between
measured and estimated 8-hr TWAs, but also assesses the generalizability of the task-
based noise exposures. The agreement between the measured and estimated 8-hr TWAs
were greater when the time-at-task data used in the estimates were from the same
population as the task-based noise exposures.

For the identification of significant determinates of noise exposure a major
strength was that task and covariate data used in the multivariable linear mixed regression
analysis was collected by direct observation. Direct observation allowed precise start and
stop times for tasks to be recorded. Furthermore, direct observation established accurate
counts of noise sources and correct identification of work areas. Therefore, it is unlikely
that there were any misclassification of these independent variables.

An additional strength is the continuous outcome measure used in the
multivariable linear mixed regression analysis. The only other study to identify
determinants of noise exposure for agricultural operations was the study by
Nieuwenhuijsen et al., which used dichotomous outcome variables of low versus medium
noise exposure and low versus high noise exposure in their analysis.?? Use of a

continuous outcome measure for the current study reduced non-differential
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misclassification and improved the power to detect associations between the independent

variables and noise exposure.

Conclusions

In summary, the results indicate the noise dose equation, when calculated using
predetermined task-based noise exposures, does not accurately estimate 8-hr TWA noise
exposures. There was almost no agreement between the estimated and dosimeter-
measured 8-hr TWA noise exposures. Furthermore, individual observations of the
measured 8-hr TWA did not consistently fall within the expected ranges of the estimated
8-hr TWA noise exposures calculated taking into account the expected variability in the
time-at-task observations and the task-based noise exposure means. Ultimately, there is
too much variability in the task-based noise exposures to use them to accurately estimate
8-hr TWA noise exposures of farmers and farm workers. Furthermore, task-based noise
exposures measured for one population of farmers may not be generalizable to another
population.

The current study did identify several determinants of noise exposure. The results
of the multivariable linear mixed-effects model found that factors directly related to how
the job of grain production is performed had a statistically significant association with
noise exposure. Furthermore, the results of the regression analysis indicate that estimates
of 8-hr TWA noise exposures could be improved if task-based noise exposure were
further categorized to account for work area and number of noise sources. However the
detailed task, noise source and work area information needed would be difficult to collect
by farmer self-reporting. Accurate collection of this data could be achieved by direct

observation, but would be no more practical than measuring actual noise exposures.
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Table 4.1. Comparisons of demographic characteristics between farmers and farm
workers in the database group and the test group
Mean' (SD) or Frequency’

Characteristics Database Group3 Test Group4
(N=32) (N=12)
Age 42.7 (14.3) 41.0 (17.3)
Years Farming 24.1(13.6) 24.2 (13.2)
Hours per week growing season 58.1(17.7) 66.5 (32.8)
Hours per week off season 26.7 (13.6) 20.7 (19.9)
Diagnosed Hearing Loss 6 (18.7%) 8 (66.7%)
Primary Occupation Farming 31 (96.9%) 8 (66.7%)
Participants with Second Job 8 (25%) 5(41.7%)
Gender
Male 31 (96.9%) 8 (66.7%)
Female 1(3.1%) 4 (33.3%)
Education
Some High School 3 (9.4%) 2 (16.7%)
High School Graduate 8 (25.0%) 3 (25.0%)
Some College 7 (21.9%) 6 (50.0%)
College Graduate 14 (43.7%) 1(8.3%)
Marital Status
Single 7 (21.9%) 4 (33.3%)
Married 22 (68.7%) 6 (66.8)
Divorced 2 (6.3%) 2 (16.8%)
Widowed 1(3.1%) 0 (0%)
Income
Less than $40,000 9 (28.1%) 4 (33.3%)
$40,000 to $80,000 10 (31.3%) 4 (33.3%)
More than $80,000 8 (25.0%) 2 (16.7%)
Refused to Answer 5(15.6%) 2 (16.7%)
Often work around loud noises
Never 0 (0%) 0 (0%)
Some of the Time 21 (65.6%) 6 (50.0%)
Most of the Time 10 (31.3%) 4 (33.3%)
All of the Time 1(3.1%) 2 (16.7%)
Hearing Protection
Never 19 (59.4%) 5(41.7%)
Some of the Time 9 (28.1%) 2 (16.7%)
Most of the Time 3(9.4%) 4(33.3%)
All of the Time 1(3.1%) 1(8.3%)

[1] Continuous variables given as mean (standard deviation)
[2] Categorical variables are expressed by frequency (percent)

[3] Consists of farmers who provided noise exposure data for calculation of mean task-based noise
exposures (three study participants did not complete surveys)

[4] Consists of farmers who provided observational task data for estimation of 8-hr TWAs (two study
participants did not complete surveys)
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Table 4.2. Comparisons of farm characteristics between farms in the database group and
the test group

Mean' (SD) or Frequency’

Characteristics Database Group® Test Group®
Number of Workers (Family) 2.8 (1.6) 3.4(0.9)
Number of Workers (Hired) 2.2(3.9) 2.8 (1.8)
Number of Tractors 5.6 (1.4) 4.6 (0.9)
Number of Combines 1.6 (0.5) 2 (0)
Number of Portable Augers 3.2(1.0) 2.8(1.3)
Number of Skid Steers 0.8(0.4) 0.2 (0.4)
Number of Grain Bins 10.7 (6.1) 24 (2.2)
Number of Grain Dryers 0.5(0.5) 0.8(1.3)
Number of Grain Trucks 3.3(1.8) 2.6 (1.1)
Number of Semis 1.8(1.4) 0.6 (1.3)
Size of farm (acres) 2357 (1286) 2750 (500)
<1200 4 (22.2%)
1200 to 2199 4(22.2%) 1(20%)
2200 to 3199 5(27.8%) 3 (60%)
> 3200 5(27.8%) -
Unknown - 1(20%)
Gross Income from Farm
Refused 2 (16.7%) 1(20%)
$60,000 to $79,999 - 1(20%)
$80,000 to $99,999 - 1(20%)
Over $100,000 15 (83.3%) 2 (40%)
Value of Farm Assets
Refused 3(16.7 %) 1(20%)
Under $1,000,000 3(16.7 %) 4 (80%)
$1,000,000 to $5,000,000 8 (44.4 %) --
Over $5,000,000 4(22.2 %) -

[1] Continuous variables given as mean (standard deviation)
[2] Categorical variables are expressed by frequency (percent)

[3] Consists of farms where noise exposure data for calculation of mean task-based noise exposures were
collected

[4] Consists of farms where observational task data for estimation of 8-hr TWAs were collected (data from
one farm not available)
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Figure 4.1. Comparisons of predicted and measured 8-hr TWA noise exposures for
farmers and farm workers in the database group
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Figure 4.2. Comparisons of predicted and measured noise dose for farmers and farm
workers in the database group
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Figure 4.3. Comparisons of predicted and measured 8-hr TWA noise exposures for
farmers and farm workers test group
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Figure 4.4. Comparisons of predicted and measured noise dose for farmers and farm
workers in the test group
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Figure 4.5. Comparisons of measured 8-hr TWA noise exposures to an upper and lower 8-hr TWA estimate based on the standard
deviation in the predetermined task-based noise exposures (Lrask)
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Figure 4.6. Comparisons of measured 8-hr TWA noise exposures to an upper and lower 8-hr TWA estimate based on £15 minute

variations in the time-at-task observations (C;)
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Figure 4.7. Comparisons of measured 8-hr TWA noise exposures to an upper and lower 8-hr TWA estimate using a Monte Carlo
simulation to account for variations in the time-at-task observations (C;) and task-based noise exposures (L) Simultaneously
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Table 4.3. Unadjusted associations (multivariable linear mixed regression analysis)
between agricultural exposure variables and noise exposure in dBA.

Exposure Variable P-Value
Task <0.01
Work Area <0.01
Hearing Protection Use <0.01
Number of noise sources <0.01
Age 0.62
Size of farm (acres) 0.89
Income 0.80
Marital Status 0.60
Education 0.12
Diagnosed Hearing Loss 0.06
Years Farmed 0.81
Often work around loud noises 0.65
Number of employees working 0.30
Number of family members working 0.38
Total number of workers 0.23
Farm Assets 0.43
Total number of tractors 0.99
Total number of combines 0.58
Total number of grain augers 0.79
Total number of grain bins 0.73
Total number of grain dryers 0.53
Total number of grain trucks 0.32
Total number of semis 0.35
Farm Upkeep 0.74
Machinery Upkeep 0.28
Principal Operator or Employee/Family 0.06

121
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Table 4.4. Final multivariable linear mixed effects model of agricultural noise exposure
variables and noise exposure in dBA

Type 1l
95% ClI Tests of
Fixed
Exposure Variable B Lower Upper P-Value Effects
Intercept 73.9 72.8 74.9
Number of noise sources 1.7 1.6 1.9 <0.01 <0.01
Task
Operating Grain Vacuum 18.6 17.7 19.5 <0.01
Operating Other Equipment 17.5 16.4 18.5 <0.01
Unloading Grain at Elevator 8.9 8.2 9.7 <0.01
Driving Grain Trucks 8.2 7.6 8.7 <0.01
Working Around Grain Bins 8.0 7.2 8.8 <0.01
Unloading Grain/Loading Grain Bin at Farm 7.6 6.6 8.7 <0.01
Changing Tires on Vehicles and Implements 6.8 5.9 7.7 <0.01
Planting Grain Crops 5.1 4.5 5.6 <0.01
Combining Grain Crops 5.1 4.6 5.6 <0.01
In Shop Working 4.9 4.5 5.4 <0.01
Plowing/Digging/Ditching Fields 4.8 4.2 5.4 <0.01
Prepping Equipment 4.7 4.3 5.2 <0.01 <0.01
Checking Equipment/Field/Crops During Field Work 4.7 4.2 5.5 <0.01
Driving Tractor Non-Field Work 4.6 4.0 5.2 <0.01
Spraying Fields 3.4 2.9 4.0 <0.01
Maintenance on Equipment 2.8 2.5 3.2 <0.01
Operating Tractor Other Field Work 2.5 1.9 3.2 <0.01
Driving Pickup/Personal Vehicles 2.2 1.6 2.8 <0.01
Misc. Work In Field 1.8 1.2 2.3 <0.01
Operating Grain Cart 1.7 0.9 2.5 <0.01
Operating ATV 1.4 -0.4 3.2 0.12
Unaccounted for work time 0.7 0.0 1.3 0.05
Misc. Work Around Farm 0.0 -- -- --
Work Area
Cab (Windows or Doors Open) 0.3 -0.1 0.8 0.12
Partial Enclosure 0.3 -0.8 1.4 0.58
Cab (Windows or Doors Closed) 0.1 -0.3 0.5 0.50
Outdoors 0.0 - - - <0.01
Unaccounted For Work Area -0.3 -0.9 0.3 0.30
Indoors -4.0 -4.3 -3.7 <0.01

* Hearing protection had a statistically significant association (p-value <0.01) with noise
exposures, but was removed from the final model because hearing protection does not affect
the amount of noise measured by dosimetry
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CHAPTER V
CONCLUSIONS

Summary

The primary objective of this dissertation was to provide a detailed assessment of
the effects of agricultural tasks on hearing loss and noise exposures and determine if task-
based noise exposure measurements can be used to accurately estimate the 8-hr TWA
noise exposures of farmers and farm workers. To accomplish this objective, three studies
were conducted to: 1) examine the effect of lifetime duration engaging in common
agricultural tasks on hearing loss among farmers and rural residents; 2) calculate and
characterize the task-based noise exposures of farmers and farm workers; and 3) evaluate
the effectiveness of estimating the 8-hr TWA for farmers and farm workers using
predetermined task-based noise exposures and identify determinants of noise exposure
that may improve estimates.

This dissertation study found that hearing loss and noise exposures among
farmers are complex. The work environment of agricultural operations is dynamic, where
the jobs change with the seasons, activities and tasks change day-to-day, equipment use is
unpredictable, and the workforce is highly mobile. The hypothesis was that investigating
hearing loss associations and noise exposures at the task level would explain some of this
complexity, and allow tasks associated with hearing loss and tasks that have intense noise
exposures to be identified. Control strategies designed to limit exposure to hazardous
noise and ultimately decreased the prevalence of hearing loss among agricultural
populations could then be targeted to these specific tasks. Furthermore, it was thought
that task-based noise exposures, in addition to identifying tasks with hazardous noise
exposures, could be used to estimate the daily noise exposures of farmers and farm
workers.

Overall, tasks provide important information about hearing loss prevalence and

exposure to hazardous noise, and can be used to guide intervention strategies. However,
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there are still unknown factors that influence exposure to hazardous noise levels and
ultimately the development of noise-induced hearing loss. Most likely, there are aspects
about how farmers and farm workers complete their jobs, specific to each individual, that
determine exposure to noise and hearing loss development. More detailed evaluation of
tasks is needed to increase the understanding of hearing loss and noise exposure in this

dynamic work environment.

Study Findings

Effects of Common Agricultural Tasks on Measures of
Hearing Loss

Self-reported years engaged in common agricultural tasks may not be the most
suitable metric for determining the amount of hearing loss in agricultural populations.
The multivariable linear regression analysis identified only a few agricultural exposure
variables had a statistically significant association with hearing loss. The significant
agricultural exposures varied depending on how the PTA hearing loss outcome was
calculated and if hearing loss was analyzed as a categorical or continuous variable. The
agricultural exposures analyzed for their association with hearing loss are likely a poor
representation of the actual lifetime noise exposures of farmers and farm workers. More
specific exposure variables for agricultural tasks, such as days per year or hours per
week, may better represent the underlying noise exposures.

In addition, male farmers and male non-farm residents may have similar noise
exposure histories. Agricultural exposure variables specific to agricultural operations
such as operating tractors and farm equipment were less likely to be associated with
hearing loss, while agriculture exposures related to both farmers and rural residents, such
as hunting/target shooting, pneumatic/electric tool use, ATV/motorcycle use and noisy
non-farm jobs, were more likely to have an association with hearing loss. Furthermore,

hearing loss caused by exposure to hazardous noise levels primarily affects hearing at the
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higher frequencies, and there was not a statistically significant difference in the
prevalence or decibels of high frequency hearing loss between male farmers and male
non-farm residents, indicating that both groups have achieved a similar amount of high

frequency hearing loss.

Description of Task-Based Noise Exposures for Farmers
and Farm Workers Involved in Grain Production

Several tasks were identified as having hazardous noise exposures. Agricultural
tasks such as operating a grain vacuum, loading and unloading of grain bins, working
around grain bins, unloading grain at elevators, and changing tires on vehicles and
implements have noticeably intense noise exposures. Similar to 8-hr TWA noise
exposure measurements, there is still considerable variability in these mean task-based
noise exposures. Due to this variability, most of the mean task-base noise exposures in
this study were not statistically different from one another. In addition to tasks, specific
pieces of equipment were identified as having intense noise exposures, but there is also
considerable variability in the measurements. Another important finding from this study
was that for most tasks the variability in the noise exposure measurements was within
each farm. The majority of the variability being within each farm indicates that the
manner in which each individual farmer or farm worker completes these tasks is what
ultimately determines noise exposure.

The results of this study can be used to identify agricultural tasks that should be
targeted for noise control strategies. Focusing on limiting the noise exposures for high
noise exposure tasks would reduce lifetime noise exposure and likely decrease the risk of
noise-induced hearing loss. However, the variability in the mean task-based noise
exposure and the presence of intense noise exposure levels for nearly every task signifies

no agricultural task should be overlooked as a potential source of hazards noise.
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Estimations of 8-hr TWA Noise Exposures for Farmers and
Farm Workers Involved in Grain Production Using Task-
Based Noise Measurements

The noise dose equation does not accurately estimate the 8-hr TWA noise
exposures for farmers and farm workers when calculated using predetermined task-based
noise exposures measured from an independent population of farmers. Even when
calculating an expected range for the estimated 8-hr TWA noise exposures, taking into
account the variability in the task-based noise exposures and the time-at-task information,
the measured 8-hr TWAs do not fall within the expected range. Furthermore, the
estimated TWASs were sometimes greater than and other times less than the actual 8-hr
TWA noise exposure measurements. Ultimately, the variability in the mean task-based
noise exposures is too great to obtain an accurate 8-hr TWA estimate.

To potentially improve the accuracy of 8-hr TWA estimates, information in
addition to task, such as the number of noise sources and the work area need to be
incorporated into the task-based noise exposure categories. This may account for some of
the variability in the task-based noise exposure measurements. This could also be
accomplished by using statistical models more sophisticated than the dose equation that
can take into account additional determinants of noise exposure. However, additional
information about determinants of noise exposure would be difficult accurately collected
by worker self-reports, and the detailed observations required would be no less labor

intensive than measuring actual noise exposures.

Implications for Industrial Hygienists and Public Health

The results of this dissertation give new insight into the public health approach
that should be considered to reduce noise exposure and prevent hearing loss among
farmers and farm workers. Several tasks were identified that should be the focus of
interventions to reduce hearing loss. A common tendency is to focus on the tasks that

constitute a farmer’s workday as the source of hazardous noise exposures leading to
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noise-induced hearing loss. Because male gender and agricultural exposures common to
both farmers and rural residents (i.e. noisy non-farm jobs, hunting/target shooting, and
pneumatic/electric tool use) were associated with hearing loss, it is likely that male
farmers and rural residents have similar noise exposure histories. Therefore, interventions
should focus on those tasks in which males in the rural environment participate and not
just on farming tasks alone.

The results of this study revealed that years performing common agricultural tasks
are a poor representation of actual noise exposure. Therefore, caution should be used if
substituting years engaging in agricultural tasks for noise exposure when researching
hearing loss in agricultural populations. Studies using duration of performing agricultural
tasks in their analysis should use a more specific estimate of duration rather than years,
such as weeks per year or days per week. Ultimately quantitative measurements of noise
exposure would be best when investigating the associations between hearing loss and
agricultural tasks. However, this is often not feasible, especially when collecting research
data from surveys and questionnaires.

The current study identified several tasks that consistently had intense noise
exposures. Targeting noise control strategies such as: hearing protection use, changes in
work practices, and engineering controls for equipment, will most likely decrease lifetime
noise exposures for farmers and farm workers. However, due to the variability in the
task-based noise exposures caution needs to be used when relying on them to guide
interventions.

Instances of intense noise levels were measured for nearly every task; therefore no
task should be disregarded as a potential source of hazardous noise. This finding has
implications when choosing the control strategy to reduce noise exposures. If health and
safety professionals proposed work changes or hearing protection use only for tasks with
mean noise exposure >85 dBA, it could lead to a feeling among farmers and farm

workers that other agricultural tasks pose no risk, when in fact, noise exposures intense
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enough to damage hearing may still be present. The best approach to reduce noise
exposures would be to implement engineering controls to limit the production of noise at
the source, thereby taking some of the responsibility of hearing protection away from
farmers and farm workers.

The oval intent of this dissertation was to determine if task-based noise exposures
have usefulness beyond simply identifying tasks with hazardous noise exposures, and
give industrial hygienists and other health and safety professional the ability to accurately
estimate 8-hr TWA noise exposure without the need to conduct noise monitoring. The
results of the current study indicate that models more complex than the noise dose
equation would be needed to obtain accurate estimates of 8-hr TWA noise exposures.
Also, information such as the equipment being used, and the work area would need to be
collected and included in the categorization of tasks. Due to the complexity of the
prediction models needed and the considerable effort required to observe and record task,
equipment, and work area information; estimating the 8-hr TWA using task-based noise
exposure may be no more practical than directly measuring noise exposure using personal
noise dosimeters or sound level meters. Ultimately, at the present time, quantitative
measurement of noise exposures is the only dependable way to get accurate

representations of noise exposures for farmers and farm workers.

Future Research

Occasionally, the length of time farmers and farm workers perform agricultural
tasks will be the only exposure information available when studying hearing loss in
agriculture. Because years performing agricultural tasks are a poor representation of
lifetime noise exposure, studies examining the associations between more specific
durations of agricultural tasks and hearing loss are merited. Furthermore, because the
results of the current study indicated that tasks common to both farmers and rural

residents were associated with hearing loss, studies exploring the risk of hearing loss
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from non-farm rural tasks, as well as studies examining hearing loss of rural non-farm
residents are warranted.

The task-based noise exposure database used to calculate the task-based noise
exposures was designed for the inclusion of additional task and noise exposure data.
While the current 30,000, one-minute noise exposures may seem substantial, the analyses
in Chapters 3 and 4 of this dissertation were conducted using a relatively small sample
size. Continued effort should be made to provide additional task and noise data for the
task-based noise exposure database. This will allow the noise exposures of additional
tasks to be calculated and increase the overall number of measurements for each task,
which would likely decrease the uncertainty in the mean task-based noise exposures.

Finally, one area of research that would fill a gap of knowledge in the literature
would be an examination of noise-induced hearing loss risk as a function of task-based
noise exposures. The current risk assessment of noise-induced hearing loss is based on
lifetime exposure to average daily noise levels. Even if task-based noise exposures cannot
accurately estimate daily noise levels, and may only be useful for identifying tasks with
intense noise exposures, there may still be valuable information about the risk of noise-
induced hearing loss for farmers and farm workers that can be learned from task-based
noise measurements. Unfortunately the hearing loss and task-based noise exposure data
in this dissertation are from two separate agricultural populations, and an evaluation of
risk could not be made. The task-based noise exposure database developed for this
project could be used for this research if audiometric data was included with future

additions of noise exposure and task data.
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APPENDIX A: TASK AND COVARIATE OBSERVATIONAL FORM

Description of :Task::

AM/PM AM/PM

Start Time AM/PM 00 10 o 30 40 0 00 10 & 30 40 0
Stop Time AMPM

Included Activities :

S e =

_ Primary Noise Sources From Task
1: !

(Tractors, Combines, Etc.) Make: Model: Year: Maintenance: 0Good OPoor
2 ‘ ;

Tractors, Combines, Etc.) Make: Model: Year: Maintenance: OGood OPoor
3: ‘ !

Tractors, Combines, Etc.) Make: Model: Year: Maintenance: O0Good OPoor
4 ‘ I

Tractors, Combines, Etc.) Make: Model: Year: Maintenance: O0Good OPoor

~ Loud Noise Sources Not From Task

1:

2

3:

Simultancous/Secondary Tasks

1:

2:
Primary Work Area '
Indoors:
Outdoors:

Partial Enclosure:

‘Windows/Doors Open:

Cab: Windows/Doors Closed:
Ear Plugs:
Ear Muffs:

- Miseellancous

Unaccounted for time:

Overall Condition of Work Site: OGood Maintenance [Average Maintenance OPoorly Maintenance

Comments:

SID# Page Date




131

APPENDIX B: TASK-BASED NOISE EXPOSURE STUDY
QUESTIONNAIRE

SID NUMBER: -

Task-Based Agricultural Noise Exposure Study
Farm Owner-Operator Questionnaire

Please take a few minutes to fill out this questionnaire. This is important information
that we need for the study of agricultural noise exposures that you are participating in.
We need to know some information about the type of production that occurs on your
farm as well as some demographic information about yourself. This will enable us to
accurately analyze the noise data that we have been, and will be collecting from you
over this growing season. Completing all aspects of this study will allow us to reach our
goal making farming as safe and healthy as possible for you, your family, employees

and other producers.

Please answer each question as it relates to the current growing season (2009). Your
answers will be kept confidential and you may skip any question you do not wish to
answer, If you are not sure about the answer for questions that ask specific
information such as acres of crops, income and assets please provide your best
estimate.

The questionnaire should only take about 10 to 15 minutes to fill out. When you are
done please mail it back to me at the University of Iowa by using the self-address

postage paid envelope provided.

Thank you for your participation.

Michael Humann

The University of Iowa

100 Oakdale Campus, 124 IREH
Iowa City, IA 52242
319-335-4431

Page 1 of 8
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SID NUMBER: -

General Demographic Information

1. Please write in today’s date?

Month Day Year

2. What is your date of birth?

Month Day Year

3. What is your gender?

o] o]

Male Female

4. What is your current marital status?

o o o @]
Single Married Divorced Widowed

5. Which hand do you write with? This is important so that we can determine which ear
may be most exposed to noise.

O O O
Right Left Both

6. What is the highest grade or year of school you have FINISHED?

o @] @] o o
Some High High School Some College Masters Degree
School Graduate or College Graduate (2yr or Higher
GED Certificate or 4yr Degree)

7. How much was your total income last year?

o o o o o o
Less than  $20,000  $40,000  $60,000  $80,000 Over
$19,999 to to to to $100,000

$39,999  $59,999  $79,999  $99,999

Page 2 of 8
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SID NUMBER: -

8. During the past 12 months, have you ever had an injury while working on the farm?

(@] (0]
Yes No

If yes, what type of injury was it? (Mark all that apply)

o] o o @] o
Scrape/Abrasion Bruise/Contusion Sprain/Strain/Tom Broken Dislocation
Ligament Bone/Fracture
o] o] o @] o]
Cut/Laceration Puncture Wound Loss of Body Part ~ Nerve Injury Burmn
o o
Concussion/Loss of Other (Please Specify)

Consciousness

9. Has a doctor or other health professional ever told you that you suffer from hearing loss?

@] o]
Yes No

10. Do you consider farming to be your primary occupation?

o} o}
Yes No
11. Approximately how many years have you been farming? years

12. On average, how many hour per week do you
work on the farm during the growing season? hr/week

13. On average, how many hours per week do
you work on the farm during the off (winter) season? hr/week

14. Do you have a second job?

o] @]
Yes No

If yes, please specify what your second job is:

If yes, how many hours per week do you work? hr/week

Page 3 of 8
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SID NUMBER: -

Activity Survey

15. How often are you around loud noises while working on the farm? Noise on the farm
that can be considered loud is noise from grain dryers, tractors or chain saws.

(e] o o o]
Never Some of Most of the All of the
the time time time

16. How often do you wear hearing protection while working around loud equipment?

o o o o)
Never Some of Most of the All of the
the time time time

17. In the table below indicate how often you do each of the following activities.

More than More than
time eag time eact
esstha year,and'not: month,and  times times early
1:thme ever)
: more than1 notmore each " “each
ach year : day
me eac han 1 time week  week
arnever
month each week

Work around hogs O O O O O O
Work in a hog confinement building O O O O o O
Work around cattle O O O O O O
Work around other livestock O O O O o O
Operate four-wheelers or
snowmobiles O O O O O O
Operate a riding lawnmower O O O O O O
Operate a push lawnmower O O O O O O
Operate a tractor O O O O O O
Use power tools O O O O O O
Go to car or truck races O O O O O O
Listen to loud music O O O O O O
Around gunshots
(hunting or target shooting) O O O O O O
Drive a car or pickup with windows
prive o) o o) O O o©

Page 4 of 8
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Importance Scale Survey

SID NUMBER:

18. For each question below, circle the number to the right that best fits your opinion on the

importance of the issue.

ale of Importan
uestio Strongly :
igly No A ;- :Strongly
Agree Agdre Opinion Disagree Disagree
If I am standing next to a person, and I need to 1 2 3 4 s
shout for them to hear me, it is too noisy.
My hearing will get worse no matter what I do. 1 2 3 4 5
I know what I need to do to protect my hearing. 1 2 3 4 5
Hearing protection (earplugs, earmuffs, etc.) are 1 N 3 4 5
uncomfortable.
It is hard to stay away from noise, even when I
o 1 2 3 4 5
know it is too loud.
If hearing protection (earplugs, earmuffs, etc.) was 1 N 3 4 5
around when I needed them, I would use them.
I can easily get hearing protection (earplugs, 1 ) 3 4 s
earmuffs, etc.) when I need them.
The sound of a four-wheeler is too loud and could
. 1 2 3 4 5
damage my hearing.
I can still understand people talking when I wear
. ; 1 2 3 4 5
hearing protection (earplugs, earmuffs, etc.).
I need to wear hearing protection (earplugs,
earmuffs, etc.) at all times in order to protect my 1 2 3 4 5
hearing.
My hearing could be damaged by chemicals. 1 2 3 4 5
I will hear ringing in my ears if I have been around 1 2 3 4 s

noise that is to loud.

Page 5 of 8
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SID NUMBER: -

Farm Information

Please answer these questions for the current growing season.

19.

20.

21.

22.

23.

24.

How many total acres are included in the farm operation?
How many acres are owned by the farm operator?
How many acres are leased or rented?

How many acres do you have in active
production? (Row crops, hay,)

How many acres do you have in pasture?

In the tables below please indicate how many acres of each crop are/were under
production during the most recent growing season.

p {=h L0 €s
Corn Sugar Beats
Soybeans Canola
Wheat Eatable Beans
Barley Sorghum
Hay Other
Sunflowers Other

25. How many employees and/or family members assisted with the farm operation during

the current growing season?
Number of Family Members:
Number of Paid Employees:

Number of Other Workers:

Page 6 of 8
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SID NUMBER: -

26. In the table below indicate how many livestock or animals are/were in production
during the most recent growing season. Check yes, no or not applicable (NA) to indicate
if the livestock are/were kept in a confinement building or high density feedlot.

: ere animals ever ke
. Nuiiibér o : .
stock/Animal Typ confinement building or high
: nimais i : : :
density feedlot
Hogs Yes O No O Don't Know O
Cows (non-dairy) Yes O No O Don't Know O
Cows (dairy)
Horses
Chickens Yes O No O Don't Know O
Turkeys Yes O No O Don't Know O
Sheep
Goats
Other
Other
27. How much was your GROSS farm income last year?
(e} (o] (o] (o] o] (o]
Less than $20,000 $40,000 $60,000  $80,000 Over
$19,999 to to to to $100,000

$39,999  §59,999  $79,999  $99,999

28. What would you estimate the current assets of the farm? This would include farm
assets alone such as land, buildings, machinery and livestock, as well as money in the
bank or investments specifically related to the farm.

(e} o] o] o] o] O
No Assets $o to $50,000 to $100,000 to $200,000 to $300,000 to
$49,999 $99,000 $199,999 $299,999 $399,999
(e} (o] (o] o]
$400,000 to  $500,000 Over Over
$499,909 to $1,000,000  $5,000,000
$999,909

Page 7 of 8
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SID NUMBER: -

29. In the table below please indicate how many pieces of farm equipment are/were/will be
used during the current growing season.

Equipment Type N er - Equipmen e umber
Tractors Gravity Flow Wagons

Combines Portable Augers

Skid Steers Grain Bins

Front End Loader Grain Dryers

Grain/Beet Trucks

Semis

30. Overall how would you rate the upkeep and maintenance on your farm property?

o O o O o O o O o O
10 9 8 7 6 5 4 3 2 1
Excellent Very Good Good Fair Poor

31. Overall how would you rate the upkeep and maintenance on your farm machinery?

o O o O o O o ©O o O
10 9 8 7 6 5 4 3 2 1
Excellent Very Good Good Fair Poor

Additional Feedback

Please share any additional comments.

Thank you for taking the time to fill out our survey. We rely on this information to help us analyze our
noise exposure data. Your input is greatly appreciated.

Page 8 of 8




APPENDIX C: TASK DESCRIPTIONS ASSIGNED TO EACH TASK
CATEGORY

Attaching/moving implement and vehicles

139

attaching header

attaching drag

attaching drag

attaching header

attaching planter

changing combine header

detaching header and putting it on trailer
detaching seed bedder

detaching sprayer

loading up and moving mower

lubing mower and attaching to tractor
moving around empty pesticide tanks/vehicles
moving auger and other equipment
moving boat to make way for combine
moving chemical

moving combine (moving headers)
moving combine, going to pick up headers
moving equipment

moving equipment around

moving grain vacuum/prepping vacuum

moving implements

moving lawn mower

moving trailer

moving vehicles into shed
parking tractor

putting away harvest equipment
starting trucks/tractors
swapping out anhydrous tanks

swapping out plows/diggers/seed bedder

unhitching implement

unhitching plow/hitching new plow
unhooking header

unhooking implement (digger)
unhooking implements

walking around farm (starting/moving truck)

working/hooking up bailer
moving tractor

moving tractor/digger
moving combine and tractors

Changing tires on vehicles and implements

changing tire (in shop)
changing tire (outside)
changing tire on digger
putting duels

putting tires on rims
removing tire

removing tractor tires
replacing tires on combine

Checking equipment/field/crops during field work

checking anhydrous tank
checking chisel plow

checking combine

checking combine header
checking digger

checking digger in field

checking digger/seed bedder
checking laser

checking on equipment
checking planter

checking planter and rows
checking planter, metering out seed
checking planter/loading planter

checking plow

checking plow

checking rows

checking rows outside

checking seed bedder

checking tank connection

checking tractor and implement connection
counting rows (outdoors)

loading planter, checking planter

removing debris from ditch

swapping anhydrous tanks checking connections
working around combine in field




Cleaning equipment
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cleaning off combine
cleaning off header
cleaning out combine

cleaning out combine, prep so can combine diff variety
shoveling grain into truck/ cleaning off combine
cleaning planter, for season end maintenance

power washing

power washing tractor
scraping mud off planter
scraping mud off tractor
cleaning out tractor
washing tractor

Combining grain crops

Combining

combining soybeans
combining sunflowers
combining wheat

driving combine harvesting wheat
driving combine, combining wheat
operating combine

Driving combine

Driving combine

driving combine on road
driving combine to field/farm
driving combine to next field

riding in combine
riding in combine (passenger)
riding in combine to field

Driving grain trucks

driving back to field in grain truck
driving empty grain truck to field
driving empty truck back to farm
driving empty truck back to field
driving grain truck

driving grain truck to elevator
driving grain truck to farm

driving loaded grain truck to farm
driving loaded truck to elevator
driving pickup back to field
driving truck (to town)

driving truck to elevator

Driving truck to elevator/farm
driving truck to farm

driving truck to field

hauling grain back to farm

hauling soybeans to elevator
moving grain truck

moving grain truck holding chemical
moving grain truck/driving grain truck
moving trucks

parking grain truck

Driving pickup/personal vehicles

delivering anhydrous to field

riding in car back to farm

driving car out to field and back

driving pickup truck

driving out to field

driving part to neighbors in pickup
driving pickup to farm

driving pickup to farm to get anhydrous
driving pickup to field

driving pickup truck to elevator/farm

driving service truck to field/farm
driving to check fields

driving to field my car

driving truck checking fields

driving truck/sprayer to field
driving water truck to field

getting pickup truck

moving pickup truck

picking up worker at other farm site
raking soybean stalks




Driving semi

driving empty semi to farm with grain bins
driving empty semi to field

driving leaded semi to farm

driving loaded semi to farm

driving loaded semi to farm

driving loaded semi to farm

driving semi

driving semi #1

driving semi #2 to field

driving semi back to farm
driving semi from town to field
driving semi to elevator
driving semi to farm/field
driving semi to field

driving semi to town
driving/moving semi

moving semi

Driving tractor non-field work

driving auger back to farm (with tractor)
driving to next field in tractor

driving tractor

driving tractor back to farm/field
driving tractor back to the farm

driving tractor move implements
driving tractor to ditch

driving tractor to field

riding in tractor to combine
swapping out tractors

Fueling equipment

fueling combine
fueling semi with diesel

fueling tractor
fueling truck with diesel (outside)

In house or office

break in house

in house

in house checking market/DTN
in office

in office talking with salesman
lunch
running to house to get paperwork

In shop not working

coffee break in shop
in shop waiting for parts

in shop, not working, going over paperwork
washing up in shop

In shop working

checking moisture in shop
checking soybean moisture in shop
cleaning up shop

fixing combine header at shop

in shop

looking for tools

miscellaneous work In shop

organizing and getting chemicals in shop
testing moisture in shop

working in shop

working in shop, fixing moisture probe
working in shop, gathering up tools
working on shop and talking on phone




Loading and unloading pickups/trailers
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hooking up trailer to pick up

loading construction tools into pickup
loading trailer

loading trailer

unloading pickup at other shop
unloading trailer at farm site
unloading trailer at field

Maintenance on equipment

adjusting brakes

at workbench and tractor working on hydraulics
changing oil in the field

changing oil on tractor

changing oil on tractor

checking hydraulic hose (grain truck repair)
checking hydraulic line, filling hydraulic fluid
fixing combine

fixing combine header

fixing corn picker

fixing grain vacuum hose

fixing ripper/digger

fixing/repairing combine

greasing semi-trailer

maintenance (mainly looking/planning maintenance)
maintenance on air seeder tank
maintenance on combine

maintenance on combine header
maintenance on drill

maintenance on fender?, removing bolts
maintenance on grain truck

maintenance on implement (lifter)

maintenance on lawn mower
maintenance on planter
maintenance on sprayer
maintenance on tractor
moving/maintenance on semi
repairing combine header
repairing grain truck

routine maintenance on combine
swapping out auger on grain truck
walking on implement (lifter)
working on boat (rec equip)
working on combine

working on header

working on implements (beet lifter)
working on planter in yard

working on semi

working on sprayer

working on trailer

working underneath grain truck
working in shop, maintaining combine
working on implement (digger) in shop
working on implement In shop

Maintenance on structures

maintenance of bin auger
working on bin fans
taping and mudding sheetrock

prepping room for taping (checking screws)
working on bin fans/maintenance on storage structures
working on bin fans

Miscellaneous work around farm

around farm

around farm site

miscellaneous

miscellaneous work around planter/tractor
miscellaneous work around farm getting semi unstuck

miscellaneous activities on farm site
looking at airplanes

standing around farm site

working in yard

working out in yard, picking corn
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Miscellaneous work in field

checking crops for aphids standing in field

checking fields standing in field next to semi
checking moisture in wheat field standing in field waiting to load truck
in tractor waiting for rain to pass waiting in field

lighting field on fire (tractor nearby) burning corn fields

Operating ATV

driving 4 wheeler driving 4 wheeler, setting corn fields on fire

Operating grain cart

driving grain cart emptying grain cart

driving grain cart to farm/field operating grain cart

driving tractor pulling grain cart pulling grain cart

driving tractor/grain cart to field (operating grain cart) unloading grain cart into semi

Operating tractor other field work

driving tractor/shredding stocks pulling out stuck tractor

Picking up parts, fertilizer, miscellaneous at store

at elevator getting fertilizer paperwork at elevator
at elevator ordering fertilizer stop at gas station
at repair shop stop in grocery store

getting fertilizer at minn-kota

Planting grain crops

driving tractor planting planting
driving tractor planting beets planting wheat
driving tractor planting soybeans testing planter in field

planting corn

Plowing, digging, ditching fields

chisel plowing field plowing digging field

digging field plowing field

driving tractor digging field scrapping field driving tractor

driving tractor plowing scrapping field driving tractor/ditching

Prepping equipment

fueling/prepping truck prepping truck
prepping digger prep work outside
prepping tractor working/prepping versatile tractor

prepping tractor/digger




Prepping for combining
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prep work/maintenance on combine
Prepping combine

prepping combine while talking outside a lot
prepping combine/checking combine

Prepping for planting

changing out planter boxes
emptying air seeder tank
loading fertilizer into planter
loading planter

loading seed into planter
prepping planter and tractor

miscellaneous work infield, loading corn & fertilizer
moving seed

swapping out planter boxes

prepping tractor and planter

prepping planter

Prepping for spraying

filling pesticide tank

filling pesticides

filling water tanks

loading chemical into sprayer
loading chemical onto semi

loading sprayer

prepping sprayer

prepping sprayer filling tank
Reticulating fertilizer on flatbed
prepping/loading sprayer

Spraying fields

driving tractor and spraying corn
driving tractor/applying anhydrous
driving tractor/spreading fertilizer

spraying field
spraying herbicide on field
spraying soybeans

Talking to employees, family members, neighbors

at farm on phone, deciding which field to do next talking to neighbor

in shop talking with salesman

on phone

talking to other farmer (about 20 yards from tractor) talking to other farmer in shop

on steps talking on phone
outside talking to employees
talking in yard

talking to contractor

talking to farmer in field

talking to uncle on roadside

talking with employee outside

talking with equipment dealer

talking with other farmers at farm site
having lunch or break outside

Unloading grain at elevator

loading seed at cenex
unloading at elevator
unloading at elevator
unloading at elevator (out of truck)

unloading corn at elevator
unloading semi at elevator
unloading semi at elevator (outside)




Unloading grain/loading grain bins at farm
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emptying combine hopper
emptying grain bin
loading corn

loading grain

loading grain into truck
loading semi

unloading corn

unloading corn from bin

unloading from truck into grain bin

unloading grain into bin

unloading grain truck
unloading grain truck at farm
unloading semi

unloading semi

unloading semi at farm
unloading soybeans
unloading truck

unloading truck at farm
unloading truck/loading bin

Waiting in grain truck/semi

waiting at elevator

waiting at elevator in truck
waiting in cab for truck to load
waiting in field for truck to load
waiting in field with truck
waiting in line at elevator

waiting in line at elevator (in truck)
waiting in line at elevator (outside)
waiting in line at semi

waiting in semi

Waiting in truck

waiting to load grain truck

Working around grain bins

adjusting corn dryer

checking bins

checking grain dryer

checking moisture at grain bins
getting grain auger assembled
hooking up auger

hooking up augers

dismantling grain vacuum

prep work around bins, moving auger
starting/working with grain dryer

working around dryer

working around elevators-this is really bins
working inside grain bin, emptying

checking soybeans in bin with dryer for moisture

working on starting grain dryer
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APPENDIX D: TASKS NOT POOLED AND POOLED INTO
COMBINED TASK CATEGORIES

Tasks from the original 41 task categories not pooled into combined categories

Operating grain vacuum
Unloading/loading grain bin at farm
Changing tires on vehicles and implements

Planting grain crops
Operating grain cart
Spraying fields

Checking equipment/field/crops during field work Plowing/digging/ditching fields

Working around grain bins
Unloading grain at elevator
Operating ATV

Driving tractor non-field work
Unaccounted work time

Tasks from the original 41 task categories pooled into a combined task category

Combined Task Category

Original Task Category

Operating other equipment

Operating tractor-other field work

Driving pickup/personal vehicles

Maintenance on equipment

Driving grain trucks

Miscellaneous work in field

Combining grain crops

Working in shop

Prepping Equipment

Miscellaneous work around farm

Operating other equipment
Operating skid steer/bobcat

Operating tractor-other field work
Mowing ditches

Driving pickup/personal vehicles
Loading/unloading pickups/trailers

Maintenance on equipment
Cleaning equipment

Driving grain trucks
Driving semi

Miscellaneous work in field
Waiting in grain truck/semi

Combining grain crops
Driving combine

Working in shop
Maintenance on structures

Prepping for crop spraying

Prepping for planting

Prepping for combining

Fueling equipment

Attaching/moving implements and vehicles

Miscellaneous work around farm

Picking up parts/fertilizer/miscellaneous at store
Talking to employees/family/neighbors

In house or office

In shop not working
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