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Abstract employees. Each employer shall comply with occupational safety

Background: OSHA evaluates State Occupational Safety & Health
(OSH) enforcement annually through the Federal Annual Monitoring
Evaluation (FAME) process. This process is used to determine
whether Kentucky OSH (KY OSH) is meeting or exceeding OSHA
performance. The FAME report for KY OSH based its evaluations on
only 14.5% of the total number of cases in 2015 and did not test for
statistical significance.

Objective: Determine the statistical significance of the 2015 FAME
report deficiencies in the KY OSH program.

Method: The OSHA dataset consists of case detail for all inspections
conducted from 1970 to present (updated daily). ANOVA (analysis
of variance) regressions were performed to test the FAME trends
for significance. The SAS 9.4 computer program was used for all
statistical analysis.

Results: The models are either quadratic or linear regression trends
from 1970 to 2016. Total, health, and safety inspections decreased
in federal OSHA and KY OSH. Federal and KY number of violations
for all safety or construction inspections decreased. Federal and
KY number of violations per health inspection decreased. Federal
and KY lapse time for all health inspections decreased per year.
There was a decrease in willful violations cited by KY, not federal.
The adjusted R-squared values explained from 0.3% to 59% of the
variance, model power estimates varied from 50% to >99.9%, and
the p-values ranged from <0.014 to <0.0001.

Conclusion: Overall, this study did not concur with the FAME
Report. Since the OSH Act, effective enforcement may have led to
decreased un-programmed activity through increased compliance.

Keywords: OSHA, State OSH Plans, FAME Report, industrial
hygiene, safety, and occupational health

Introduction and Background

The Occupational Safety and Health Act of 1970 is best summarized
by these excerpts: “To assure safe and healthful working conditions
for working men and women; by authorizing enforcement of the
standards developed under the Act; by assisting and encouraging the
States in their efforts to assure safe and healthful working conditions;
by providing for research, information, education, and training in the
field of occupational safety and health; and for other purposes. Each
employer shall furnish to each of his employees employment and a
place of employment which are free from recognized hazards that are
causing or are likely to cause death or serious physical harm to his

and health standards promulgated under this Act...” [1].

OSHA covers most private sector employers and workers in all 50
states, the District of Columbia, and the other United States (U.S.)
jurisdictions either directly by federal OSHA or through an OSHA-
approved State Plan. State Plans are OSHA-approved occupational
safety and health programs operated by individual states instead
of federal OSHA. Section 18 of the OSH Act encourages states
to develop and operate their own occupational safety and health
programs; states would then enforce OSHA standards once OSHA
approved their State Plan. Federal OSHA approves and monitors
all State Plans and provides as much as 50% of the funding for each
program. State-run safety and health programs must meet or exceed
the federal OSHA program. Twenty-two states or territories have
OSHA-approved State Plans that cover both private and public-
sector workers including Kentucky [2].

OSHA monitors and evaluates State Plans (including Kentucky)
annually through the Federal Annual Monitoring Evaluation (FAME)
process. This process is used to: determine whether the State Plan is
continuing to operate at least as effectively as OSHA; track a State
Plan's progress in achieving its strategic and annual performance goals;
and ensure that the State Plan is meeting its mandated responsibilities
under the OSH Act and other relevant regulations. If a state does not
maintain adequate performance under the FAME process, it is possible
for the Secretary of the Department of Labor to withdraw a state OSH
program and replace it with the Federal program instead [1, 3,4].

The example FY2015 FAME report on the Kentucky State Plan
was prepared by Federal OSHA, Region IV, Atlanta, Georgia, and
covers the period from October 1, 2014 through September 30,
2015. It is the Federal report on the operation and performance of
the Commonwealth of Kentucky Occupational Safety and Health
Program (KY OSH). It was compiled using information gained from
KYOSH’s State Office Annual Report (SOAR) for FY2015, OSHA
Information System (OIS) reports, OSHA Express reports, as well
as the State Activity Mandated Measures (SAMM) Report for FY
2015. From the total of 885 inspections that year in Kentucky, 124
inspection case files were selected randomly for the FAME report.
The 124 cases comprised of both safety and health inspections
conducted in FY 2015, coupled with interviews, a review of
procedures, and the available data [3].

The primary concerns after a review of the FAME report for
Kentucky FY2015 is that approximately only 14.5% of the FY2015
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inspections were included, and the statistics used were exclusively
descriptive statistics (no hypothesis-testing). By limiting the sample
of inspections to 14.5% of the total, the FAME report may have an
unintentionally distorted distribution of the data in comparison with
a sample of all 855 inspections. A descriptive statistic, whether a
means, frequency, etc., may be utilized to find viable hypotheses to
later test for statistical significance. However, descriptive statistics
themselves are widely not considered valid to use for drawing
conclusions regarding a hypothesis. For this reason, hypothesis test
methods are necessary if the investigator wishes to find whether the
hypothesis of interest is actually considered statistically significant
(alternate hypothesis) or not (null hypothesis). In the case of the
FY2015 FAME report for Kentucky, there is no mention of any
hypothesis testing for statistical significance [3].

The following excerpts are sample statements from the KY OSH
FY2015 FAME report then followed by the Commonwealth of
Kentucky’s response to the report findings. “Data indicated that there
has been a significant decline in the number of inspections conducted
by KY OSH, a difference of 349 from FY 2009 to FY 2015, accounting
for an overall reduction of 28.2%.”3“OSHA’s table on page eight
(8) of the FAME regarding the decreasing number of inspections
is incomplete and misleading. The table above does not present all
pertinent information.... In some years, the projected number of
inspections for the state was less than the previous year; in some years
the projection was more than the previous year. Nonetheless, each year
OSHA approved the number of projected inspections, regardless if it
was a lesser number or a greater number than the previous year.” [4].

The FAME report based its performance evaluations on conclusions
not tested for statistical significance. In addition, the FAME report
only used a small sample of the readily available data which could
lead to a biased result. For these reasons, the FAME report may have
led to conclusions that differ greatly from those made with hypothesis
tests of the same KY OSH performance-based metrics. The aim of
this paper was to determine the statistical significance of seven of the
2015 FAME report deficiencies in the KY OSH program.

Specific Aims:

Evaluate the performance of the Commonwealth of Kentucky to
meet or exceed Federal performance based on seven enforcement
metric deficiencies from the Region IV FY2015 FAME Report.

1. FAME Finding: Decreasing trend in total number of total KY
OSH inspections in comparison with Federal OSHA trend.

2. FAME Finding: Decreasing trend in number of KY OSH health
inspections in comparison with Federal OSHA trend.

3. FAME Finding: Decreasing trend in number of violations per
inspection in KY OSH safety inspections in comparison with
Federal OSHA trend.

4. FAME Finding: Decreasing trend in number of violations
per inspection in KY OSH safety construction inspections in
comparison with Federal OSHA trend.

5. FAME Finding: Decreasing trend in number of violations per
inspection in KY OSH health inspections in comparison with
Federal OSHA trend.

6. FAME Finding: Increasing trend in lapse time in KY OSH
health inspections in comparison with Federal OSHA trend.

7.  FAME Finding: Decreasing trend in number of willful citations in
allK'Y OSH inspections in comparison with Federal OSHA trend.

Aims: Perform regression models from 1970 to 2016 KY OSH data
in comparison with Federal OSHA data to test the previously listed
trends for statistical significance.

Methods: The OSHA dataset consists of inspection case detail for
approximately 100,000 OSHA inspections conducted annually. The
dataset includes information regarding the reason for opening the
inspection, and details on citations and penalty assessments resulting
fromviolationsofOSHAstandards.Additionally,accidentinvestigation
information is provided, including textual descriptions of the accident,
and details regarding the injuries and fatalities which occurred [2].

The SAS 9.4 statistical analysis computer program (SAS Institute,
Cary, North Carolina) was used for all analysis, given that there were
approximately 4,514,427 OSHA inspections from 1970 to 2016.5
In addition, when the violation sets are included, the sample size
increases to 7,975,935 observations. Only inspections with violations
that led to fines were included. In compliance inspections were not
included in this analysis.

ANOVA (analysis of variance) regression models were performed
on saturated models. The backwards elimination method was then
used to reach to the most parsimonious model with an a priori alpha
of p <0.05. In this process, the covariate with the highest p-value
was removed from the model. This modified model was then rerun
for significance of the covariates. The same elimination method was
repeated until all remaining covariates were statistically significant.
In addition, tests for normality of the ANOVA residuals, and outliers
were performed for the models analyzed.6, 7, 8, 9, 10The linear final
ANOVA models were in the following univariate model format:

Y = po + f1(Calendar Year)+ E

The quadratic final ANOVA models were in the following bivariate
model format: Y = o + f1(Calendar Year)+ p2(Calendar Year)2+ E
Where: Y = the dependent variable including: (total number of
inspections, total number of health inspections, number of health
violations per inspection, number of safety violations per inspection,
health lapse time in days, and total number of willful violations)

Results
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K Figures 1 j
Source DF Sum of Squares | Mean Square | F value Pr>F
Model 2 51813860 25906930 17.10 <.0001
Error 42 63646002 1515381
Corrected 44 115459863
Total
R-Square Adjusted R-Square
0.45 0.42
Parameter | DF Estimate Standard Error |t value | Pr>|t| | Correlation
Intercept 1 -28239587 4839960 -5.83 <.0001 |n/a
Year 1 28333 4854.66755 5.84 <.0001 |]0.04
Year? 1 -7.10574 1.21731 -5.84 <.0001 |0.67

Table 1: ANOVA Number of Inspections per Year KY OSH State Plan
Source DF Sum of Squares | Mean Square | F value Pr>F
Model 2 48838462760 24419231380 | 20.54 <.0001
Error 44 52321355952 1189121726
Corrected Total 46 1.011598E11
R-Square Adjusted R-Square
0.48 0.46
Parameter | DF Estimate Standard t value Pr> [t Correlation
Error
Intercept 1 -596865157 | 121478429 | -4.91 <.0001 n/a
Year 1 600596 121909 493 <.0001 0.44
Year? 1 -151.05639 | 30.58417 -4.94 <.0001 0.60
Table 2: ANOVA Number of Inspections per Year Federal OSHA Plan
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The results of the final models using analysis of variance (ANOVA)
are on Figures 1 to 15 and Tables 1to 16. Over approximately 45 years,
there was a significant decrease in the total number of inspections done
by KY OSH [F (2, 44) = 17.10, p <0.0001]. The adjusted R-square
indicated that this model explained 42% of the variance (see Table
1). The model was quadratic with an initial positive slope from 1970
to 1994. Subsequently, from 1995 forward, the regression model for
number of inspections per year had a negative slope (see Figure 1).

In a similar regression model, there was a significant decrease in the
total number of inspections by Federal OSHA [F (2, 46) = 20.54, p
<0.0001]. The adjusted R-square indicated that this model explained
46% of the variance (see Table 2). The model was quadratic with an
initial positive slope from 1970 to 1988. Subsequently, from 1989
forward, the regression model for number of inspections per year had
a negative slope (see Figure 2).

-~

K Figures 3

~

N\

~

Figures 3
N\ J
Source DF Sum of Squares Mean Square | F value Pr>F \
Model 2 2127221 1063611 32.29 <.0001
Error 42 1383309 32936
K Table. 3 Cont.............
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[ Corrected Total [ 44 3510531 |
R-Square Adjusted R-Square
0.61 0.59
Parameter DF Estimate Standard t value Pr>|t| Correlation
Error
Intercept 1 -5702536 713536 -7.99 <.0001 n/a
Year 1 5718.50879 715.70425 7.99 <.0001 0.09
Year? 1 -1.43347 0.17946 -7.99 <.0001 0.78
K Table 3: ANOVA Number of Health Inspections per Year KY OSH State Plan j
Source DF Sum of Squares | Mean Square F value Pr>F
Model 2 2252529787 1126264893 31.52 <.0001
Error 42 1500708790 35731162
Corrected Total 44 3753238577
R-Square Adjusted R-Square
0.60 0.58
Parameter DF Estimate Standard t value Pr>|t| Correlation
Error
Intercept 1 -179557262 23501977 -7.64 <.0001 n/a
Year 1 180268 23573 7.65 <.0001 0.21
Year2 1 -45.23892 5.91106 -7.65 <.0001 0.76
K Table 4: ANOVA Number of Health Inspections per Year Federal OSHA Plan j
K Figures 5 Figures 6 j
Source DF Sum of Squares Mean Square F value Pr>F \
Model 2 33244987 16622494 13.78 <.0001
Error 42 50648930 1205927
Corrected Total 44 83893918
K Table.5 Cont...........
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~

R-Square Adjusted R-Square

0.40 0.37

Parameter DF Estimate Standard Error | t value Pr > |t| Correlation
Intercept 1 -22537051 4317589 -5.22 <.0001 n/a
Year 1 22614 4330.70966 5.22 <.0001 0.06

Year2 1 -5.67228 1.08593 -5.22 <.0001 0.63

K Table 5: ANOVA Number of Safety Inspections per Year KY OSH State Plan j

Source DF Sum of Squares Mean Square F value Pr>F

Model 2 32657549209 16328774604 16.58 <.0001

Error 44 43346325744 985143767

Corrected Total 46 76003874953

R-Square Adjusted R-Square

0.43 0.40

Parameter DF Estimate Standard Error | t value Pr>|t| Correlation
Intercept 1 -410292354 110569620 -3.71 0.0006 n/a

Year 1 413307 110962 3.72 0.0006 0.50

Year? 1 -104.06037 27.83770 -3.74 0.0005 0.49

Table 6: ANOVA Number of Safety Inspections per Year Federal OSHA Plan

Figures 7 & 8

N

J

There was a significant decrease in the number of health inspections
doneby KYOSH[F (2,44)=32.29,p<0.0001]. Theadjusted R-square
indicated that this model explained 59% of the variance (see Table
3). The model was quadratic with an initial positive slope from 1970
to 1995. Subsequently, from 1996 forward, the regression model for
number of inspections per year had a negative slope (see Figure 3).

In an analogous model, there was a significant decrease in the
number of health inspections done by Federal OSHA [F (2, 44) =
31.52, p <0.0001]. The adjusted R-square indicated that this model
The model was quadratic with an initial positive slope from 1970 to
1994. Subsequently, from 1995 forward, the regression model for
number of inspections per year had a negative slope (see Figure 4).

There was a significant decrease in the number of safety inspections
done by KY OSH [F (2,44)=13.78,p<0.0001]. The adjusted R-square
indicated that this model explained 37% of the variance (see Table 5).
The model was quadratic with an initial positive slope from 1970
to 1994. Subsequently, from 1995 forward, the regression model for
number of inspections per year had a negative slope (see Figure 5).

Therewasalsoasignificantdecreaseinthenumberofsafety inspections
by Federal OSHA[F (2,46)=16.58,p<0.0001]. The adjusted R-square
indicated that this model explained 40% of the variance (see Table 6).
The model was quadratic with an initial positive slope from 1970 to
1988. Subsequently, from 1989 forward, the regression model for
number of inspections per year had a negative slope (see Figure 6).
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Source DF Sum of Squares Mean Square F value Pr>F
Model 1 4113.38369 4113.38369 1243.33 <.0001
Error 21889 72417 3.30836
Corrected Total 21890 76530
R-Square Adjusted R-Square
0.05 0.05
Parameter DF Estimate Standard Error | t value Pr>|t| Correlation
Intercept 1 82.29058 2.27905 36.11 <.0001 n/a
Year 1 -0.04028 0.00114 -35.26 <.0001 0.23
K Table 7: ANOVA Number of Safety Violations per Inspection KY OSH State Plan j
Source DF Sum of Squares Mean Square F value Pr>F
Model 1 334654 334654 40420.9 <.0001
Error 1.01E6 8341437 8.27924
Corrected Total 1.01E6 8676092
R-Square Adjusted R-Square
0.04 0.04
Parameter DF Estimate Standard Error | t value Pr>|t| Correlation
Intercept 1 89.26925 0.43283 206.25 <.0001 n/a
Year 1 -0.04365 0.00021712 -201.05 <.0001 0.20
K Table 8: ANOVA Number of Safety Violations per Inspection Federal OSHA Plan J

There was a significant decrease in the number of violations per
safety inspection by KYOSH [F (1, 21889) = 1243.33, p <0.0001].
The adjusted R-square indicated that this model explained 5%
of the variance (see Table 7). The model was linear with a slope
of approximately -0.04 violations for each safety inspection per
calendar year (see Figure 7).

Similarly, there was a significant decrease in the number of violations
per safety inspection by Federal OSHA [F (1, 1007514) =40420.9, p
<0.0001]. The adjusted R-square indicated that this model explained
4% of the variance (see Table §). The model was linear with a slope
of approximately -0.04 violations for each safety inspection per
calendar year (see Figure 8).

K Figures 9 & 10 j
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Source DF Sum of Squares Mean Square F value Pr>F
Model 1 808.88092 808.88092 500.69 <.0001
Error 9558 15441 1.61554
Corrected Total 9559 16250
R-Square Adjusted R-Square
0.05 0.05
Parameter DF Estimate Standard Error | t value Pr>|t| Correlation
Intercept 1 55.71243 2.41917 23.03 <.0001 n/a
Year 1 -0.02713 0.00121 -22.38 <.0001 0.22
K Table 9: ANOVA Number of Safety Violations per Construction Inspection KY OSH State Plan j
Source DF Sum of Squares Mean Square F value Pr>F
Model 1 4035.90788 4035.90788 1139.68 <.0001
Error 399580 1415013 3.54125
Corrected Total 399581 1419049
R-Square Adjusted R-Square
0.003 0.003
Parameter DF Estimate Standard Error | t value Pr>|t| Correlation
Intercept 1 22.672485 0.61126 37.10 <.0001 n/a
Year 1 -0.01038 0.00030739 -33.76 <.0001 0.05
K Table 10: ANOVA Number of Safety Violations per Construction Inspection Federal OSHA Plan J

There was a significant decrease in the number of safety violations
in construction inspections by KYOSH [F (1, 9558) = 500.69, p
<0.0001]. The adjusted R-square indicated that this model explained
5% of the variance (see Table 9). The model was linear with a slope
of approximately -0.03 violations for each construction safety
inspection per calendar year (see Figure 9).

There was also a significant decrease in the number of safety
violations in construction inspections by Federal OSHA [F (1,
399580) = 1139.68, p <0.0001]. The adjusted R-square indicated that
this model explained 0.3% of the variance (see Table 10). The model
was linear with a slope of approximately -0.01 violations for each
construction safety inspection per calendar year (see Figure 10).

K Figures 11 & 12 j
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Source DF Sum of Squares Mean Square F value Pr>F
Model 1 240.32208 240.32208 25.03 <.0001
Error 4607 44240 9.60278
Corrected Total 4608 44480
R-Square Adjusted R-Square
0.005 0.005
Parameter DF Estimate Standard Error | t value Pr>|t| Correlation
Intercept 1 46.65399 8.85054 5.27 <.0001 n/a
Year 1 -0.02219 0.00444 -5.00 <.0001 0.07
K Table 11: ANOVA Number of Health Violations per Inspection KY OSH State Plan j
Source DF Sum of Squares Mean Square F value Pr>F
Model 1 124313 62157 5027.99 <.0001
Error 215114 2659268 12.36213
Corrected Total 215116 2783581
R-Square Adjusted R-Square
0.04 0.04
Parameter DF Estimate Standard Error | t value Pr>|t| Correlation
Intercept 1 -17569 0.43283 -80.40 <.0001 n/a
Year 1 17.65377 0.21904 80.59 <.0001 0.13
Year? 1 -0.00443 0.00005489 -80.77 <.0001 0.17
K Table 8: ANOVA Number of Safety Violations per Inspection Federal OSHA Plan j

There was a significant decrease in the number of violations per
health inspection by KYOSH [F (1, 4607) = 25.03, p <0.0001].
The adjusted R-square indicated that this model explained 0.5%
of the variance (see Table 11). The model was linear with a slope
of approximately -0.02 violations for each health inspection per
calendar year (see Figure 11).

There was also a significant decrease in the number of violations
per health inspection by Federal OSHA [F (1, 215114) = 5027.99, p
<0.0001]. The adjusted R-square indicated that this model explained
4% of the variance (see Table 12). The model was quadratic with an
initial positive slope from 1970 to 1993. Subsequently, from 1994
forward, the regression model for number of inspections per year had
a negative slope (see Figure 12).

K Figures 13 & 14 J
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Source DF Sum of Squares Mean Square F value Pr>F
Model 1 33682180750 33682180750 3607.42 <.0001
Error 10961 1.023419E11 9336913
Corrected Total 10962 1.360241E11
R-Square Adjusted R-Square
0.25 0.25
Parameter DF Estimate Standard Error | t value Pr>|t| Correlation
Intercept 1 431304 7146.54029 60.35 <.0001 n/a
Year 1 -215.25110 3.58383 -60.06 <.0001 0.50
K Table 13: ANOVA Number of Health Lapse Time (in Days) per Inspection KY OSH State Plan j
Source DF Sum of Squares Mean Square F value Pr>F
Model 1 1.071919E12 1.071919E12 95991.8 <.0001
Error 525430 5.867357E12 11166772
Corrected Total 525431 6.939276E12
R-Square Adjusted R-Square
0.15 0.15
Parameter DF Estimate Standard Error | t value Pr>|t| Correlation
Intercept 1 300585 963.90404 311.84 <.0001 n/a
Year 1 -149.89204 0.48380 -309.83 <.0001 0.39
K Table 14: ANOVA Number of Health Lapse Time (in Days) per Inspection Federal OSHA Plan J

There was a significant decrease in the lapse time per health inspection
by KYOSH [F (1, 10961) = 3607.42, p <0.0001]. The adjusted
R-square indicated that this model explained 25% of the variance
(see Table 13). The model was linear with a slope of approximately
-215.2 days from the sum of lapse time for all health inspections done

per calendar year (see Figure 13).

health inspections done per calendar year (see Figure 14).

Similarly, there was a significant decrease in the lapse time per
health inspection by Federal OSHA [F (1, 525430) = 95991.8, p
<0.0001]. The adjusted R-square indicated that this model explained
15% of the variance (see Table 14). The model was linear with a
slope of approximately -149.9 days from the sum of lapse time for all

Figure 15
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Source DF Sum of Squares Mean Square F value Pr>F
Model 1 20.62231 20.62231 6.10 0.0143
Error 201 679.49592 3.38058
Corrected Total 202 700.11823
R-Square Adjusted R-Square
0.03 0.02
Parameter DF Estimate Standard Error | t value Pr>|t| Correlation
Intercept 1 67.43255 26.57245 2.54 0.0119 n/a
Year 1 -0.03286 0.01330 -2.47 0.0143 0.17
k Table 15: ANOVA Number of Willful Violations per Year KY OSH State Plan j
(Source DF Sum of Squares Mean Square F value Pr>F \
Model 1 542.99734 542.99734 3.77 0.0523
Error 15989 2304432 144.12609
Corrected Total 15990 2304975
k Table 16: ANOVA Number of Willful Violations per Year Federal OSHA Plan )

There was a significant decrease in the total number of willful
violations cited by KYOSH [F (1, 201) = 6.10, p <0.014]. The
adjusted R-square indicated that this model explained 2% of the
variance (see Table 15). The model was linear with a slope of
approximately -0.03 willful violations for each calendar year (see
Figure 15). In contrast, there was no significant decrease or increase
in the total number of willful violations cited by federal OSHA [F (1,
15989) = 3.77, p <0.052] (see Table 16).

Discussion

The aim of this paper was to evaluate the performance of the
Commonwealth of Kentucky to meet or exceed federal performance
based on seven enforcement metric deficiencies from the Region IV
FY2015 FAME Report. The statistical significance and conclusions
for these deficiencies differed from the FAME Report.

FAME indicated a decreasing trend in number of KY OSH total/
health/safety inspections in comparison with federal OSHA trend.
Our statistical analysis indicated that total federal and Kentucky total/
health/safety inspections all decreased significantly. All three of our
comparisons of KY OSH with OSHA differ from the FAME report.

FAME indicated a decreasing trend in number of violations per
inspection in KY OSH safety inspections in comparison with the
federal OSHA trend. Our analysis indicated that, in both federal and
Kentucky inspections, violations per inspection for all safety and
construction inspections decreased. Both comparisons differ from
the FAME report.

FAME indicated a decreasing trend in number of violations per
inspectionin K'Y OSH health inspections in comparison with the federal
OSHA trend. Our analysis indicated that, in both federal and Kentucky
inspections, violations per inspection for all health inspections
decreased. This comparisonalso doesnotconcurwiththe FAME report.

FAME indicated an increasing trend in the lapse time for KY OSH
health inspections in comparison with the federal OSHA trend. Our
analysis indicated that, in both federal and Kentucky inspections,
lapse time per health inspection decreased. The comparison also did
not concur with the FAME report.

Finally, FAME indicated a decreasing trend in the number of
willful citations in all KY OSH inspections in comparison with the
federal OSHA trend. This result did concur with our study, there was
a significant decrease in willful violations cited by Kentucky unlike

the federal model with no change. In contrast with the other FAME
deficiencies evaluated, this last comparison did agree with a
conclusion of the FAME report.

Limitations

The models were all univariate or quadratic, using only year as
the independent variable. There were no adjustments for legislative
changes over time, the economy or the budget. However, these
adjustments would likely be correlated with the time variable itself
(year). In our opinion, collinearity could have been an issue if
such covariates were included.10Underreporting of complaints by
employees due to threats or monetary rewards may also be an issue.

Strengths

Overall, the large sample size provided by using the US DOL OSHA
datasets gave statistical power to detect the hypothesized effect, all
OSHA cases with violations were included (reduced selection bias),
and the data came directly from the source, making it more valid.

Conclusion

Overall, this study did not concur with the FAME Report, with the
exception of the decrease in willful citations over time by KY OSH.
Un-programmed inspections are complaint-based and are influenced
greatly by the workplace safety perception of the complainant
(employee or significant other). Programmed inspections are policy
based and are more influenced by the national office or government-
employed data analysts. Over the time since the OSH Act, effective
enforcement may have led to decreased un-programmed activity
through increased compliance. In the future, other Department of
Labor enforcement data such as from Wage and Hour or Whistleblower
could be used as an adjustment for underreporting of complaints.
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