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Work System Model

System deficiencies increase exposures and failures to reach desired
outcomes (accidents are proximal)
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Why do we blame workers for injuries?

Attribution Bias

1. Fundamental Attribution Error — over
estimating the impact of internal attributions
on an individuals behavior.

2. Actor-observer bias - attributing one’s own
behavior to external (situational) causes and
the behavior of others to internal (personal)
factors.

3. Self-serving bias - attribute success to
internal (personal) factors and failures to
external (situational) factors.

What is the initial step in solving a problem?
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Safety Metrics or Injury Records?

SAFETY METRICS o T m—

[ETITLGE % of Employees Trained in Safety ‘L"‘ “I”i i
Beiaviour KPS  Near miss incidents reported, # T — i

Team KPIs Employee Satisfaction with Work Environment, % — = = e
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Basic Statistics Formulas

Population Measures Probability Sample Proportions
Pdor B) = P(A) 5 P(B) - PA sud B)
Plooe A) =1 - PLA)
PAmt B)=
A~

OneSample t-statistic
sEa -4

Central Limit Theorem
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Assumptions of Normality

Normal Distribution
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H.W. Heinrich & F.E. Bird Accident Triangles

THE FOUNDATION
OF A MAJOR INJURY

* SIF folks contend that there is no relationship
between near-miss and major injuries
* My contention is that “exposures” need to be

investigated and mitigated or accidents will
continue

* Equal ratios per 600 near misses
THE MAJOR INUURY MAY RESULT FROM T * Heinrich: 2 major injures + 58 minor injuries
A G PR e GTHER ccioEnT M
MORAL=PREVENT THE ACCIDENTS AND THE RS « Bird: 1 major injury + 10 minor injuries

A\-»- e * If near-misses are not related, likelihood of

.~ severity has increased over time
-~ N e * Heinrich: 2 major injuries to 58 minor injuries
= * Bird: 1 major injury to 10 minor injuries

Goo
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Convert Triangles to Distributions

Hienrich's Bird's Accident i Conoco Phillips
Accident Ratios i Accident Ratios
Ratios x X

* A distribution represents the ratio of outcomes, given a consistent or assumed
occurrence of exposures. What’s the probability of a severe outcome?

15
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Continuous Improvement
requires Continuous
Learning

« Study the past (what measures/data
we collected? what did we learn?),

* As it attempts to effect/change the
present (how will our actions today
lead to desired outcomes?)

* To gain change/improvement for the
future (what are our short-term/long-
term goals? How are we defining
and measuring status or progress?)

CONTINUOUS
IMPROVEMENT
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A learning culture is a set of organizational values, conventions,
processes, and practices that encourages individuals—and the
organization as a whole—to increase their knowledge,
competence, and performance.

OSHA Injury and lliness

Recordkocpi s




29 CFR 1904 Recordkeeping Forms

* 1904.29(a)Basic requirement. You must use OSHA 300, 300-A, and 301
forms, or equivalent forms, for recordable injuries and illnesses.
* The OSHA 300 form is called the Log of Work-Related Injuries and IlInesses,
* The 300-A is the Annual Summary of Work-Related Injuries and llinesses,
* The OSHA 301 form is called the Injury and Iliness Incident Report.

injury Investigate Create Case in 300 End of Year, sum 300 log,
Reported Incident & Log, enter 301 enter results to 300A, Post
Complete 301 data 2/1-4/30
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T U BURERU OF LBOR STATISTICS

ATATODLS v PUBLICATIONS * ECONOMICRELEASES ¥ CLASSROOM

Injuries, linesses, and Fatalities

somstin rEsThoMsERs 00
e - Rele o he 2420 Canaus o ol Ozl s re now ol NONFATAL IJURIES ANO.

oo 5 T——

esction sating 2023 for efererce yar 2021 222, Ses v sty s qustions 102202020
- ases voting s, s, s
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ofOccupatona s and Tihessc (501) an e Cones of Tl Occupatios Inircs (O

Injuries, inesses, and Fatalities

Agrculturs, frestry, shing and hunting
rop production)

Vegetable and melon farming(2)
Fruitand reo nut farming(®)
Greenhouse, nursery, and lericulture productiont
Other crop farmingts)
Animal production and squaculture(®)
attle ranching and faming(a)
Bct cattls ranching and farming,including fedlots)
Dy catte and milk productionts)
Hog and pig farming)
Pouitey and egg productiont
Other animal production)




ABLE 1. Incidence rates(1)of nonfatal occupational injuries and illnesses by industry and case types, 2018
Cases with days away from work, job restriction,
Col. H+l+) Col. H+l D
Cases with days
away from
wor

NAICS
Industry(@ code@
Jall industries including private, state and local
Joovernment(@

Cases with days of job
trgnsfer or restriction

Col. 1 Col.) 14

private industry 13
Joods-producing(s) X 13
Natural resources and mining()() 23 14
State and local government(® 48 23 25
State government(s) 36 19 17
53 24 28

JLocal government(®

ody Far | Rewun o furyiioess - [
chonsaom | ehaosaprmary

Total Case ICIAGACE Rate »(H-+1+1)x200,000/(Hrs Worked) |
DART Incidence Rate = (H+1)x200,000/(Hrs Worked) |
No Lost Time: Lost Time|Ratio = (col J) : (col H+l)
Col J “Other Recordable Cases” is No Lost Time
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{Col- H+“Days Away +Restr/Trans”is Lost Time
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Nonfatal occupational injury and illness incidence rates
by case type, private industry, 2003-18

4= TRG = lolal recordable cases
I DART = deys awey from work b trnsfer,of resticton cases.
W ok casos.

oy of b ransier o rasiichon only cases
Ak ORC = ofhr tecordabla casas

P
£
8
]
H
3
¢

w09 010 o1 212 2013 015 w6 2017

Year

(TR) unchanged at 2.8 cases per 100 ful-time.
workers i 2018, £ven  ob transte, or cases.
1n 2018—up from 1. days days o Job transter or restrcton only

2017,

The rate for

Incidence Rate Issues, from start to BLS Report

« Under-recording on 300 logs

« Under-reporting to BLS

* Incidence rate does not account
for high-hazard vs. low-hazard
hours

| * Company-wide does not account
| for difference between
departments, jobs, or tasks

* BLS calculates incidence rates by
estimating “total cases” and
“total hours worked” by group,
not by averaging by company

24
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(O

Comparison
of Company

to Industry is
not Valid

UNITED STATES
DEPARTMENT OF LABOR

Occupational Safety and Health Administration CONTACTUS

AQ ATOZINDEX ENGLISH ESPAROL

OSHA v  STANDARDS v  ENFORCEMENT TOPICS v

HELP ANDRESOURCES v NEWS v

Home  Data & Statstics

Data & Statistics

T TS

spocson DettDeftons  Dally Enforcement Data

« Dally Whistebloves Data
«E: saq s

et conducted within 2 pricar estabishment

+ Saarch Inspections By NAICS i a query ool which locatos OSHA

Inspoctions which wero conductod uitin a paricular ndustry group

- i . Data
« nspections with COVIDrlated Citations:

« Inspection formaton enables access fo nfommation about an inspection
uhen th actty nmber dentiying th inspection i known Industrial Hyglene Alr Sampling Data
. Proides a fscal year
‘OSHA Inspoctions by altypos, comparod o plr yoars, and idonlfod by tho + Chemical Exposur Haslth Data
categores of OSHA's Enfrcoment Welghing System (EV
« High Penates by sate lss =
0

forcament cases wih il penalis of

0 or more, by state, stating January 2015

« Fatally and Catastiopho Inostgatlon Search onablos the user o soarch the
et of the Accidont Investgation Summaries (OSHA-170 fom)uhich result
#om OSHA accident nspeciios

Establishment Specific Injury and liness Data (OSHA 3004 Data)

« OSHA Data Itaie (1996 - 2011) [ Discontiued |

+ General Duty Standard Search enabes the user t search the text asociated  Ijry Tracking Appicaton (ost Cutet Data
ith 51 standards cted during OSHA Inspections

« Froquenly Gited OSHA Standards s a quey 0ol which allows the user to
detemine the most equenty cited Federal and State OSHA standards for
gien NAICS code. The NACS cade may be determined by accessing the m
onlne NAICS Manual

= SIC Soarch - Prorids the abiltyto sarch th aphabricindex of he 1557 E——

ssion ol cvoids gccess degied nfomalon o 0 gpeciied SIC
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UNITED STATES
DEPARTMENT OF LABOR

Occupational Safety and Health Administration TENTAETAS AL ATHZNGE. ENGUSH) ESPANOL

OSHAw  STANDARDS v ENFORCEMENT  TOPICS v

HELP AND RESOURCES v NEWS v [@ semmerosn ]
Establishment Specific Injury & lliness Data (OSHA Data Initiative)

fom 1996 though 2011 i
Incidence raes. Ths searchabe database confains a ta
collcted afer 2011

and

and
HA Data Ifiatie o ODI. The cata and i
e wih he name, address, ndusty. and assoclated Total Case Rate (TCR), Days Away, Restited. and Tranfer (DART)
for calendar years 1995 trough 2011 ODI data was ot

‘See Explanatry No'as for mre detal on DAFVI TCR. and DART

In addiion, the ODI cata are aallabl n dowioadable cs fles: ODISS6.2001 25 The data dictonaris for these fle are DataDictionary 1996 2001.5x
201 1. Tho layout of andilinoss: forms. For more
changes 500 hips: s sha.

10118001

Estabishmont
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OSHA Data Initiative (2002-2011, adjusted)
| Yew o2 203 2004 205 205 2007 205 009 010 2011 Toml

N(count) 61,646 66,604 64,382 63,496 66,750 61,519 78516 64,198 67,424 51,814 646,349

Total Case Incidence Rates, BLS vs OSHA DART Incidence Rates, BLS vs OSHA
i
. — $ : * * b LJ v ]
e r—— g i -, § i
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2002 TCIR by 1's, n=61,641 60% in chart]
5,660, 9.18% no injuries ) 19,221, 28.51% no injuries
Median=8.83
| Aver 1063
\‘ . Median=4.84
| H} ‘ ‘ ‘ . Average=6.49
MU0 T— e,

=61,646 (39.94% In chart) 610 DARTIR 5y 7,434 (30,94

9,196, 14.92% no lost time injuries 27,257, 40.43% no lost time injuries

Median=5.06

Average=6.52 Median=2.34

Average=3.75

l
I!n. B llli,...
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Are IRs (by company) Normally Distributed?

TCR DART
Year | ‘Skewness  *Kurtosis K-S Stat | *Skewness  *Kurtosis K-S Stat
(SE) (SE) (Sig) (SE) (SE) (Sig)

2002 | 1.765(.010) 6.184 (.020) .118(.000) | 1.996 (.010) 8.590 (.020) .149 (.000)
2003 | 1.775(.009) 6.148 (019) .123(.000) | 1.999 (.009) 7.995 (.019) .159 (.000)
2004 | 1.744 (010) 5.840 (.019) .126(.000) | 2.053 (.010) 9.004 (.019) .163(.000)
2005 | 1.756(.010) 5.670 (019) .138(.000) | 1.908 (.010) 6.405 (.019) .174 (.000)
2006 | 1.789 (.009) 6.378 (019) .135(.000) |2.038 (.009) 9.097 (.019) .170 (.000)
2007 |1.933(.010) 7.796 (.020) .138(.000) |2.022(.010) 8.109 (.020) .171(.000)
2008 |2.136 (.009) 9.528 (.017) .162(.000) | 2.540 (.009) 14.73 (.017) .201 (.000)
2009 |2.108(.010) 8.613 (019) .189(.000) |2.468 (.010) 12.05 (019) .228 (.000)
2010 | 2.069 (.009) 7.997 (.019) .192(.000) | 2.454 (.009) 12.13 (.019) .232(.000)
2011 | 2174 (011) 8738 (022) .198(.000) |2.555(.011) 13.01(.022) .238 (.000)

*Zim (2013) indicates that for samples > 300, absolute skew value > 2 or a kurtosis > 7 indicate substantial non-normality
**Kolmogorov-Smirnov test, Null hypothesis assumes normal distribution, significance violates nul (not normal)

30
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Injury Ratios

* ZERO reports = No Data = No Improvement?

« Best: Zero reports (but is it?) i s s
« Very Good: All ORC (no DAFW, DJTR) B
* Good: ORC > DAFW+DJTR (10 to 1, Bird)

 Average: ORC = DAFW+DJTR (BLS Avg)

*Bad: ORC < DAFW+DJTR (more severe)
* Worst: No ORC, All DAFW, DJTR

LG, RWC (DART), MTC

FIRST AID

CLOSE CALL
(0. noar miss)

BEHAVIOR
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Using Injury ratios, as percent, per company
Best condition ~ Worst condition Very good Avg Bad condition = Good condition
Year % zero inj % No NLT % No LT % NLT=LT % Ratio >1 % Ratio <1
2002 9.18% 20.40% 5.74% 2.73% 38.39% 23.57%
2003 10.45% 19.73% 7.371% 3.09% 34.83% 24.53%
2004 11.12% 19.42% 7.46% 3.14% 34.83% 24.03%
2005 12.20% 18.61% 821% 3.29% 34.47% 23.22%
2006 11.99% 19.29% 8.04% 3.28% 34.26% 23.14%
2007 11.85% 19.74% 8.01% 3.44% 34.07% 22.89%
2008 16.50% 21.00% 10.33% 3.50% 27.19% 21.48%
2009 27.98% 21.06% 11.38% 3.28% 20.90% 15.40%
2010 28.51% 20.51% 11.92% 3.25% 20.24% 15.57%
2011 29.44% 21.00% 12.16% 3.09% 19.00% 15.31%
% Change 10-yr 320.6% 102.9% 212.0% 113.2% 49.5% 65.0%
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UNITED STATES
DEPARTMENT OF LABOR

Occupational Safety and Health Administration CONTACTUS FAQ A

OSHA v STANDARDS v  ENFORCEMENT TOPICS v  HELPANDRESOURCES v  NEWS v

Déta & Staitics | Estabishment Spezi ey and iness D

Establishment Specific Injury and lliness Data (Injury Tracking Application)

asHA
st o te Iy Tracking Agplcation uebpage.

hatan OSHA e s been ot o hat he

y insss, or
amployes i s for works compensato o ther bt

7OV 2021 (sbeited e 102022
o

st Ditionary

Explanatory Notes

1 seope of A Tharsas,

2 Dota qualiy: . sy exist o
osi e

twoudbe s most dangorous

o ot stabisnments i he ot

000)/ Employss hous.

workod = Incidonc ot Tho TCR includes ll cases rocadod on 3, The DART
Column H + Column | Vit e B
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Injury Tracking Application Data

anncal_average_employees  Annual Average Nomiber of Employees

ota_hours_worked

o_inuries_liesses

Total hours worked by il employees

e the establshment had any OSHA recordable work relsted
Injories o inesses durin the yeor
ot 1 the stablshment hd injries o nesses

Total umber ofdeaths rerm 3008 124 6]
Total nmberofcses withdays oy from work (Form 3004 Fed )
o ustbeso

+ Mustbs 2 number
Total numberof cases with ob transter o rstricon (Form 3004 e
"

ot numbr of cther rcordabl cees Form 300A Fed

Tota number of ays away from work (Form 3008 Hid X)

Total numberofdays o 0 nsfer o restriction (Form
3004 Field )

Totlrumber of rjres (1 3004 Fld V1)
o Mustbes=0

+ Musts 2 rumber

Total numberof ki isoders(Form 300A Fied MI2)

otalrespiratory_condeons  Tota umber o espiratory conditions (Form 3004 Field M{3)

st
Ostaamert. ostiton ==
o Urique numberorsath ecors
astablshment_rame e nameof the staishment repartingdat. el daf_cases:
an Employr dent fiation Number (€] 30 nown 2 Fderal Tax

dentfcaton Number otaldi_cases
company_mama e name ofthe company that ovs he estabishmet. ota_ocher cases
et acess The sreet adress o the esaplahment.

o datw_saps

oty The iy whee the stablshment s ocated
sate The state where theestablhment s ocated. ol gy
.code The ull pcodeforth establshment.
ek code The North American industry ClssfeationSstem ——

(NAICS) code which cssifesanestablsment's business,

‘otal_skin_dsorders

ndustry_desrpton Industy escripion
= T <3 of e stablshent 52524 o <he masimm number of

employess ht worked there at any ol i the yearvou re ‘otal posonings

Submiting dta or

" Enter 1t etabishment s <20 empioyees otalesring_foss

« Enter2ifthe ctabishment has 20209 employees

« Enter3ifth etabshment has 250+ employees e
esabishmens_ype Idany I he esablshment s partof  stteor ol govermen.

" Enter it estabishment s not  poverment ety ey

« Cater2ifthe estabshment s 3 State Govrnment ety

«_ Enter 3 ifth etabishmentis 3 LocalGovernment andy T
Ve e for T calendar year o e s and s repard seered Change_reason

Total numberof pisonings Form 3004 Fekd Mid))
Total number of hearing os Form 300A Fild MST)
Total umiber of il other lnesses (Form 3004 Field M(G)

Ui numiber for each establshment created under an ndvickal
The date sndtime a record s smited o the 1A
The rason why 3n estabishment’ rjry and lness summary was
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Total
Deaths

CalYear  Totaln

2016 214978 608

Total DAFW  Total DJRT
days

Total DAFW Total DJTR Total ORC

311838 316647 428045 11427294 15405035 273 1.62 0.68

TCIR  DARTIR NLTAT
days

2017 259757 736

380628 366768 469072 15466481 21806093 263 1.62 0.63

2018 289533 785

424194 414715 527911 15422619 24114990 292 179 0.63

2019 290474 793

431540 419902 521279 15749414 24893467 131 ‘ 081 0.61

2020 293391 1501

45345 | 343584 | 433160 | 20872445 | 20743857 |\ 279 i 194 044

———
catvear  NO %No  Zero DAFW Zero DJRT Zero Hours | <2000 Hours
Injuries | Injuries days Worked  worked
2016 | 73887 || 34.37% || 126518 | 125878 | 72460 | 97170 | 677 424 1485 2557 26865 | 1655865404
2017 | 88187 || 33.95% || 138577 | 137382 | 87950 | 118105 | 958 612 372 5271 31814
2018 | 98553 || 34.04% || 169440 | 168739 | o778 | 130467 | 928 588 624 5639 34844
2019 | 96571 || 33.25% || 168215 | 167114 | 96368 | 128488 | 758 509 350 3840 32578 | soamaiszosy
2020 | 112858 || 38.47% || 173280 | 184647 | 111960 | 139842 | 897 641 1029 6729 37830 | 10506933333,
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ZeroDAFW  Zero DJRT

ZeroHours <2000 Hours  <20000 Hours

Cal Year i s ZeroTCR | ZeroDART | >100TCIR  >100DART <00 e e
2016 58.85% 58.55% 3371% 4520% 031% 020% 069% 1.19% 1250%
2017 5335% 5289% 33.86% 4547% 0.37% 0.24% 0.14% 203% 12.25%
2018 5852% 56.28% 33.84% 45.06% 0.32% 020% 022% 195% 12.03%
2019 5791% 57.5%% 33.18% 44.23% 0.26% 0.18% 0.12% 1.32% 1.2%
2020 50.06% 62.94% 38.16% 47.66% 031% 022% 035% 22% 12.89%

Cal Year <20ee's | 20-249ee's | >250ee's [ NotGov't | State Gov't | Local Gov't
2016 16.49% 70.85% 12.66% 83.90% 0.70% 1.67%
2017 15.94% 72.63% 11.44% 81.44% 1.76% 2.69%
2018 15.27% 73.50% 11.23% 80.10% 1.47% 2.93%
2019 13.94% 74.48% 11.58% 94.58% 1.54% 2.86%
2020 17.20% 71.85% 10.95% 94.68% 1.73% 2.95%
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SR S CalYear Totaln TCIR DARTRR NLT
Avg 15.32 8.88
| Medan | 275 | 086 | 2016 214978 273 162 0.68
Max 600000 400000
Vin 000 500 2017 | 259757 | 263 162 063
Zoo | 72460 | 07170 2018 | 289533 | 292 179 063
None iC it 2019 | 290474 | 131 081 0.61
2020 | 293391 | 279 1.94 044
Awg 19.99 9.43
vedan | 200 | 0% |  Compare TCIR and DARTIR between
Max 2000000 400000
Mn |00 00 Overall averages and average of
Zero 87950 118105 . . .
Nore |57 D individual rates.
>100 958 612
2018 TCIR DART IR 2020 TCIR DART IR
Awg 15.68 7.95 Avg 15.21 6.69 Avg 13.02 9.02
Median 2.90 0.99 Median 2.88 1.08 Median 2.33 0.62
Max 600000 400000 Max 1000000 200000 Max 371429 185714
Min 0 0 Min 0 0 Min [ 0
Zero 97977 130466 Zero 96368 128488 Zero 111960 139842
None 629 629 None 351 351 None 1029 1029
>100 928 588 >100 758 509 >100 897 641
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l Median = $1,094

Average = $5,191

What about WC data?

‘Workers Compensation Claim (by Paid Total) Distribution (n=717, 2015-2021)
96 Z count)

ero-dollar claims not included (13.4% by

20 claims were > $50,000 (2.8% by count, 52.4% by paid total)

20 claims (2.6%)
$1,949,164 (524%)

!
|

38

Median = $617

Average = §4,144

Median =59

Average = 4,204
I

Dataset  #Ciaims Totalpaid
B 1522 $6,307,553
D 3362 $14,436554

W.C. Claim Distribution, 2009-2018, n=1,5:

Average  Median  %30claim Max Claim % Max

$4,144  $617 7.88% $205,823  3.26%
$4204 39 48.45%  $1137,004  7.88%

Work Comp Claim Distribution, 2009-2019, n=3,662

$0 Claims, n=1,629 (48.45%)

% Open Beste %850k
427%  6183%  151%
155%  7451%  2.26%

13



v = B 2 B

2= 0

. Todd Loushine
¢ Occupational & Environmental =
Safety and Health Faculty } ]
Reading Motivation and Work = "_‘:._

A

ety Lecuseon.. oo ok Estoss forcariog s Acsoc Fasessing Cousecodes

4/2/2023

40

Let’s review...

* Injury/accident data is non-normal (can’t trust avg)
* Comparison of company to BLS data is not good
« Consider ratios and trending over time (self-improve) o,
“blami " ; Hones Y
* Remove “blaming the worker” from reporting and
investigation
* Develop trusting relationships with workers
* Focus on positive, or framing safety in a

positive/opportunistic way
* Improve the job or task, first seek to understand
then strive to improve
* As injury-related data becomes less frequent, need
to find new sources and forms of data

41

Study the work, Engage with workers

*Pursue a Learning Culture

* What conditions, approaches, or attitudes tend
to minimize risk or hazardous exposures?

* What conditions, approaches, or attitudes tend
to foster effective work and work satisfaction? i
* What if we measured: Find Your Own Path
* % days workers went home satisfied and happy How:doour S Rlipe ust
* % days workers came work in a good mood
« # of positive interactions btw mgmt & workers
« # of smiles you observe on supervisor’s faces
* # times management thanked workers for reporting
an issue, or doing a good job

42
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Examples of measures in my everyday work

* Monitor course website activity, share on a regular basis to motivate without
accusing or singling-out anyone

* Make professional courtesy and hand-written notes a large portion of the
course grade, reviewed twice per semester, in a one-on-one meeting with
instructor

* Frequent (low credit) quizzes for lesson reviews, and no study exams (bring
study sheet to discuss topics)

* Allow students to share their frustrations and issues without correcting or
calling them out, but to acknowledge and support them

* Set expectations high, and allow the students to figure it out, forcing them
outside their comfort-zone and build useful skills

* Follow the Three C’s: Curious, Caring, and Commitment to helping

43

Reframe how you perceive and measure safety

Change of PERSPECTIVE = Change of POSSIBILITIES

15



