Determining Key Intervention Components to Reduce Laboratory Test Ordering Overuse in General Internal Medicine Wards
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Background, Problem and Aim Methodology and Methods

All Ql studies employed the model of improvement framework, Donabedian conceptual model, and to support the people side of change both the Transtheoretical behavioral
Laboratory tests are by far the most common medical activity performed in the Canadian healthcare system (Naugler & Wyonch 2019). For lab test change framework with the ADKAR (Awareness Desire Knowledge Action Reinforcement) model were used. A literature review, Ql tools, questionnaires and prospective chart
ordering, an overused test is defined as a test that would not change the care management regardless of its results (Sedrak, et al, 2016). Laboratory test audits were conducted to determine variable relationships and to develop causal inferences supporting intervention adaptation to each hospital local context. Results were
ordering overuse (LTOO) in the inpatient hospital setting is often initiated at hospital admission and the ordering of a standard panel of blood tests analyzed using descriptive statistics and an estimated cost calculation (reference median cost multiplied by total test volume count).

without regard to clinical indication has been entrenched as a norm, with minimal distinction made among admitted patients which has several negative
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substituted to “daily x 3 days” - Please
reassess need for ongoing labs in an effort to
reduce lab testing and patient discomfort.

In the Edmonton zone (EZ) in Alberta, Canada laboratory testing has increased by 1.4 million tests in the last 4 years (2014 to 2018) which
is the highest annual increase in the province. Additionally, approximately $3.6 million dollars were spent on Urea testing which is about
48% of the provincial urea total (AHS Annual Report, 2016-17 and Provincial Laboratory Services) and urea ordering is higher in the
hospital setting.

In response to the steady growth in lab testing, 4 separate quality improvement (Ql) studies were undertaken (started Feb. 2017) by the

2018

Edmonton Zone Medicine Quality Council (EZMQC) to explore the phenomenon of laboratory test ordering overuse (LTOO) in a paper
based ordering process to identify salient intervention components in various EZ Alberta Health Services(AHS) and Covenant Health (CH)
teaching hospitals (University of Alberta Hospital (UAH), Royal Alexandra Hospital (RAH) and the Misericordia Community Hospital(MCH)) Y e e e R
general internal medicine (GIM) wards.
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MANAGE CHANGE Lessons Learned

Ql Team and Study Structure: + = WHY THIS QUALITY IMPROVEMENT MATTERS
Each project was sponsored by a dyad partnership (medicine site operational = E3 : =

...T1O PATIENTS
Reducing laboratory testing saves patients the pain

leader/executive director and physician leader), led by a frontline Ql physician
champion, and the QI team members includes a resident, medical student, patient - e S s ol St oyl s, il ks
care manager, unit manager, nurse, unit clerk and a quality consultant. Each reducing the risk of infections, irritation, bruising

and iatrogenic anemia

project aligned to the EZMQC and to the appropriate site or medicine program
quality council ensuring communication flows through the AHS quality T T TR T

management framework Reducing LTOO reduces the healthcare cost
delivery burden which supports funding other

areas/programsto further enhance patient care.
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Chart1

		CBC		CBC

		CBCD		CBCD

		CREA		CREA

		LYTE		LYTE

		Urea		Urea

		Total		Total



Baseline Sept 2017-March 2018

Intervention Sept 2018-March 2019

RAH GIM Wards
PDSA-Sept 2018 (Medicine Admission Form Updated)

8326

8620

14246

11558

14777

13959

16585

15828

11504

5295

65438

55260



RAH GIM data and Urea cost

		RAH GIM WARDS- 41,43,44,5E and 6W		Jan-16		Feb-16		Mar-16		Apr-16		May-16		Jun-16		Jul-16		Aug-16		Sep-16		Oct-16		Nov-16		Dec-16		Jan-17		Feb-17		Mar-17		Apr-17		May-17		Jun-17		Jul-17		Aug-17		Sep-17		Oct-17		Nov-17		Dec-17		Jan-18		Feb-18		Mar-18		Apr-18		May-18		Jun-18		Jul-18		Aug-18		Sep-18		Oct-18		Nov-18		Dec-18		Jan-19		Feb-19		Mar-19

		CBC		1,401		1,327		1,313		1,328		1,422		1,431		1,363		1,407		1,580		1,556		1,186		1,391		1,508		1,261		1,330		1,289		946		1,030		1,084		1,193		1,199		1,225		1,252		1,124		1,193		1,157		1,176		1,353		1,202		1,195		1,541		1,517		1,419		1,365		1,160		1,308		1,179		1,108		1,081

		CBCD		2,298		2,210		2,038		1,682		1,996		2,168		2,192		1,912		1,920		1,808		2,208		2,442		1,844		1,842		2,206		1,684		1,712		1,740		1,994		2,272		1,796		1,868		1,954		2,156		2,310		1,816		2,346		1,784		2,196		1,934		1,772		1,764		1,290		1,754		1,532		1,704		2,098		1,578		1,602

		CREA		2,495		2,372		2,242		2,226		2,399		2,481		2,393		2,221		2,404		2,440		2,149		2,505		2,407		2,153		2,295		2,068		1,764		1,916		2,052		2,276		2,019		2,064		2,104		2,093		2,265		1,997		2,235		2,158		2,218		2,064		2,373		2,284		2,023		2,175		1,829		2,124		2,181		1,807		1,820

		LYTE		11,092		10,440		10,144		9,564		10,316		10,944		10,624		10,264		10,848		11,032		9,556		11,252		10,796		9,372		10,348		9,040		7,688		8,272		9,080		10,664		8,932		9,280		9,228		9,616		10,316		9,056		9,912		9,520		9,908		9,028		11,420		10,384		8,812		10,296		8,644		9,580		9,484		8,304		8,192

		URE		2,075		1,955		1,927		1,793		2,041		2,036		2,063		1,934		2,048		2,023		1,781		2,222		2,103		1,846		1,908		1,797		1,412		1,554		1,603		1,848		1,646		1,681		1,709		1,693		1,709		1,505		1,561		1,454		1,583		1,353		1,192		889		740		872		673		709		858		717		726

																																																																				PDSA=Updated Medicine Admission form in the RAH ED

																																																																				NO Physician actively leading the project

		RAH GIM WARDS- 41,43,44,5E and 6W		URE

		Jan-16		2,075

		Feb-16		1,955

		Mar-16		1,927

		Apr-16		1,793

		May-16		2,041

		Jun-16		2,036

		Jul-16		2,063

		Aug-16		1,934

		Sep-16		2,048

		Oct-16		2,023

		Nov-16		1,781

		Dec-16		2,222

		Jan-17		2,103

		Feb-17		1,846

		Mar-17		1,908

		Apr-17		1,797

		May-17		1,412

		Jun-17		1,554

		Jul-17		1,603

		Aug-17		1,848

		Sep-17		1,646				Urea Comparison

		Oct-17		1,681				Baseline				Intervention

		Nov-17		1,709				Sep-17		1,646		Sep-18		740

		Dec-17		1,693				Oct-17		1,681		Oct-18		872

		Jan-18		1,709				Nov-17		1,709		Nov-18		673

		Feb-18		1,505				Dec-17		1,693		Dec-18		709

		Mar-18		1,561				Jan-18		1,709		Jan-19		858

		Apr-18		1,454				Feb-18		1,505		Feb-19		717

		May-18		1,583				Mar-18		1,561		Mar-19		726

		Jun-18		1,353				Total (7 months)		11,504		Total (7 months)		5295		6209-

		Jul-18		1,192				Cost saving=$31045.00

		Aug-18		889

		Sep-18		740

		Oct-18		872

		Nov-18		673

		Dec-18		709

		Jan-19		858

		Feb-19		717

		Mar-19		726





Total cost saving breakdown

		RAH GIM WARDS- 41,43,44,5E and 6W		CBC		CBCD		CREA		LYTE

		Sep-17		1,199		1,796		2,019		8,932								Baseline Sept 2017-March 2018		Intervention Sept 2018-March 2019		Change

		Oct-17		1,225		1,868		2,064		9,280						CBC		8326		8,620

		Nov-17		1,252		1,954		2,104		9,228						CBCD		14246		11,558

		Dec-17		1,124		2,156		2,093		9,616						CREA		14777		13,959

		Jan-18		1,193		2,310		2,265		10,316						LYTE		16585		15,828

		Feb-18		1,157		1,816		1,997		9,056						Total tests		53934		49,965		3969-

		Mar-18		1,176		2,346		2,235		9,912						total costs		298162		272,941

		Total		8,326		14,246		14,777		66,340						Cost saving						$25,221.00

																						Cost saving=Urea =$31045.00

																						Total cost saving=$56,266.00

		Sep-18		1,419		1,290		2,023		8,812

		Oct-18		1,365		1,754		2,175		10,296

		Nov-18		1,160		1,532		1,829		8,644

		Dec-18		1,308		1,704		2,124		9,580

		Jan-19		1,179		2,098		2,181		9,484

		Feb-19		1,108		1,578		1,807		8,304

		Mar-19		1,081		1,602		1,820		8,192

		Total		8,620		11,558		13,959		63,312





Total cost saving breakdown

		



Baseline Sept 2017-March 2018

Intervention Sept 2018-March 2019

RAH GIM Wards
PDSA-Updated Medicine Admission Order Form-September 2018
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				Baseline Sept 2017-March 2018		Intervention Sept 2018-March 2019

		CBC		8326		8,620

		CBCD		14246		11,558

		CREA		14777		13,959

		LYTE		16585		15,828

		Urea		11504		5,295

		Total		65438		55,260
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Baseline Sept 2017-March 2018

Intervention Sept 2018-March 2019

RAH GIM Wards
PDSA-Sept 2018 (Medicine Admission Form Updated)



RAH GIM Wards (CBC,CBCD, URE

		42370		42370		42370		42370		42370		42370

		42401		42401		42401		42401		42401		42401

		42430		42430		42430		42430		42430		42430

		42461		42461		42461		42461		42461		42461

		42491		42491		42491		42491		42491		42491

		42522		42522		42522		42522		42522		42522

		42552		42552		42552		42552		42552		42552

		42583		42583		42583		42583		42583		42583

		42614		42614		42614		42614		42614		42614

		42644		42644		42644		42644		42644		42644

		42675		42675		42675		42675		42675		42675

		42705		42705		42705		42705		42705		42705

		42736		42736		42736		42736		42736		42736

		42767		42767		42767		42767		42767		42767

		42795		42795		42795		42795		42795		42795

		42826		42826		42826		42826		42826		42826

		42856		42856		42856		42856		42856		42856

		42887		42887		42887		42887		42887		42887

		42917		42917		42917		42917		42917		42917

		42948		42948		42948		42948		42948		42948

		42979		42979		42979		42979		42979		42979

		43009		43009		43009		43009		43009		43009

		43040		43040		43040		43040		43040		43040

		43070		43070		43070		43070		43070		43070

		43101		43101		43101		43101		43101		43101

		43132		43132		43132		43132		43132		43132

		43160		43160		43160		43160		43160		43160

		43191		43191		43191		43191		43191		43191

		43221		43221		43221		43221		43221		43221

		43252		43252		43252		43252		43252		43252

		43282		43282		43282		43282		43282		43282

		43313		43313		43313		43313		43313		43313

		43344		43344		43344		43344		43344		43344

		43374		43374		43374		43374		43374		43374

		43405		43405		43405		43405		43405		43405

		43435		43435		43435		43435		43435		43435

		43466		43466		43466		43466		43466		43466

		43497		43497		43497		43497		43497		43497

		43525		43525		43525		43525		43525		43525



CBC

CBCD

CREA

LYTE

URE

Median

Months

Total Test Count

RAH GIM Wards (CBC,CBCD, UREA, CREA, LYTES)

1401

2298

2495

11092

2075

1955

1327

2210

2372

10440

1955

1955

1313

2038

2242

10144

1927

1955

1328

1682

2226

9564

1793

1955

1422

1996

2399

10316

2041

1955

1431

2168

2481

10944

2036

1955

1363

2192

2393

10624

2063

1955

1407

1912

2221

10264

1934

1955

1580

1920

2404

10848

2048

1955

1556

1808

2440

11032

2023

1955

1186

2208

2149

9556

1781

1955

1391

2442

2505

11252

2222

1955

1508

1844

2407

10796

2103

1955

1261

1842

2153

9372

1846

1955

1330

2206

2295

10348

1908

1955

1289

1684

2068

9040

1797

1955

946

1712

1764

7688

1412

1955

1030

1740

1916

8272

1554

1955

1084

1994

2052

9080

1603

1955

1193

2272

2276

10664

1848

1955

1199

1796

2019

8932

1646

1955

1225

1868

2064

9280

1681

1955

1252

1954

2104

9228

1709

1955

1124

2156

2093

9616

1693

1955

1193

2310

2265

10316

1709

1955

1157

1816

1997

9056

1505

1955

1176

2346

2235

9912

1561

1955

1353

1784

2158

9520

1454

1955

1202

2196

2218

9908

1583

1955

1195

1934

2064

9028

1353

1955

1541

1772

2373

11420

1192

1955

1517

1764

2284

10384

889

1955

1419

1290

2023

8812

740

1955

1365

1754

2175

10296

872

1955

1160

1532

1829

8644

673

1955

1308

1704

2124

9580

709

1955

1179

2098

2181

9484

858

1955

1108

1578

1807

8304

717

1955

1081

1602

1820

8192

726

1955



UREA Timeseries

		RAH GIM WARDS- 41 43 44 5E and 6W		URE		UCL		+2 Sigma		+1 Sigma		Average		-1 Sigma		-2 Sigma		LCL		LastCell		Range		UCL		+2 Sigma		+1 Sigma		Average		-1 Sigma		-2 Sigma		LCL

		Jan-16		2075.0		2161.8		2013.8		1865.7		1717.7		1569.7		1421.6		1273.6		2,075										141.2

		Feb-16		1955.0		2161.8		2013.8		1865.7		1717.7		1569.7		1421.6		1273.6		1955		120.0		545.8		410.9		276.1		141.2		6.4		0.0		0.0

		Mar-16		1927.0		2161.8		2013.8		1865.7		1717.7		1569.7		1421.6		1273.6		1927		28.0		545.8		410.9		276.1		141.2		6.4		0.0		0.0

		Apr-16		1793.0		2161.8		2013.8		1865.7		1717.7		1569.7		1421.6		1273.6		1793		134.0		545.8		410.9		276.1		141.2		6.4		0.0		0.0

		May-16		2041.0		2161.8		2013.8		1865.7		1717.7		1569.7		1421.6		1273.6		2041		248.0		545.8		410.9		276.1		141.2		6.4		0.0		0.0

		Jun-16		2036.0		2161.8		2013.8		1865.7		1717.7		1569.7		1421.6		1273.6		2036		5.0		545.8		410.9		276.1		141.2		6.4		0.0		0.0

		Jul-16		2063.0		2161.8		2013.8		1865.7		1717.7		1569.7		1421.6		1273.6		2063		27.0		545.8		410.9		276.1		141.2		6.4		0.0		0.0

		Aug-16		1934.0		2161.8		2013.8		1865.7		1717.7		1569.7		1421.6		1273.6		1934		129.0		545.8		410.9		276.1		141.2		6.4		0.0		0.0

		Sep-16		2048.0		2161.8		2013.8		1865.7		1717.7		1569.7		1421.6		1273.6		2048		114.0		545.8		410.9		276.1		141.2		6.4		0.0		0.0

		Oct-16		2023.0		2161.8		2013.8		1865.7		1717.7		1569.7		1421.6		1273.6		2023		25.0		545.8		410.9		276.1		141.2		6.4		0.0		0.0

		Nov-16		1781.0		2161.8		2013.8		1865.7		1717.7		1569.7		1421.6		1273.6		1781		242.0		545.8		410.9		276.1		141.2		6.4		0.0		0.0

		Dec-16		2222.0		2161.8		2013.8		1865.7		1717.7		1569.7		1421.6		1273.6		2222		441.0		545.8		410.9		276.1		141.2		6.4		0.0		0.0

		Jan-17		2103.0		2161.8		2013.8		1865.7		1717.7		1569.7		1421.6		1273.6		2103		119.0		545.8		410.9		276.1		141.2		6.4		0.0		0.0

		Feb-17		1846.0		2161.8		2013.8		1865.7		1717.7		1569.7		1421.6		1273.6		1846		257.0		545.8		410.9		276.1		141.2		6.4		0.0		0.0

		Mar-17		1908.0		2161.8		2013.8		1865.7		1717.7		1569.7		1421.6		1273.6		1908		62.0		545.8		410.9		276.1		141.2		6.4		0.0		0.0

		Apr-17		1797.0		2161.8		2013.8		1865.7		1717.7		1569.7		1421.6		1273.6		1797		111.0		545.8		410.9		276.1		141.2		6.4		0.0		0.0

		May-17		1412.0		2161.8		2013.8		1865.7		1717.7		1569.7		1421.6		1273.6		1412		385.0		545.8		410.9		276.1		141.2		6.4		0.0		0.0

		Jun-17		1554.0		2161.8		2013.8		1865.7		1717.7		1569.7		1421.6		1273.6		1554		142.0		545.8		410.9		276.1		141.2		6.4		0.0		0.0

		Jul-17		1603.0		2161.8		2013.8		1865.7		1717.7		1569.7		1421.6		1273.6		1603		49.0		545.8		410.9		276.1		141.2		6.4		0.0		0.0

		Aug-17		1848.0		2161.8		2013.8		1865.7		1717.7		1569.7		1421.6		1273.6		1848		245.0		545.8		410.9		276.1		141.2		6.4		0.0		0.0

		Sep-17		1646.0		2161.8		2013.8		1865.7		1717.7		1569.7		1421.6		1273.6		1646		202.0		545.8		410.9		276.1		141.2		6.4		0.0		0.0

		Oct-17		1681.0		2161.8		2013.8		1865.7		1717.7		1569.7		1421.6		1273.6		1681		35.0		545.8		410.9		276.1		141.2		6.4		0.0		0.0

		Nov-17		1709.0		2161.8		2013.8		1865.7		1717.7		1569.7		1421.6		1273.6		1709		28.0		545.8		410.9		276.1		141.2		6.4		0.0		0.0

		Dec-17		1693.0		2161.8		2013.8		1865.7		1717.7		1569.7		1421.6		1273.6		1693		16.0		545.8		410.9		276.1		141.2		6.4		0.0		0.0

		Jan-18		1709.0		2161.8		2013.8		1865.7		1717.7		1569.7		1421.6		1273.6		1709		16.0		545.8		410.9		276.1		141.2		6.4		0.0		0.0

		Feb-18		1505.0		2161.8		2013.8		1865.7		1717.7		1569.7		1421.6		1273.6		1505		204.0		545.8		410.9		276.1		141.2		6.4		0.0		0.0

		Mar-18		1561.0		2161.8		2013.8		1865.7		1717.7		1569.7		1421.6		1273.6		1561		56.0		545.8		410.9		276.1		141.2		6.4		0.0		0.0

		Apr-18		1454.0		2161.8		2013.8		1865.7		1717.7		1569.7		1421.6		1273.6		1454		107.0		545.8		410.9		276.1		141.2		6.4		0.0		0.0

		May-18		1583.0		2161.8		2013.8		1865.7		1717.7		1569.7		1421.6		1273.6		1583		129.0		545.8		410.9		276.1		141.2		6.4		0.0		0.0

		Jun-18		1353.0		2161.8		2013.8		1865.7		1717.7		1569.7		1421.6		1273.6		1353		230.0		545.8		410.9		276.1		141.2		6.4		0.0		0.0

		Jul-18		1192.0		2161.8		2013.8		1865.7		1717.7		1569.7		1421.6		1273.6		1192		161.0		545.8		410.9		276.1		141.2		6.4		0.0		0.0

		Aug-18		889.0		2161.8		2013.8		1865.7		1717.7		1569.7		1421.6		1273.6		889		303.0		545.8		410.9		276.1		141.2		6.4		0.0		0.0

		Sep-18		740.0		2161.8		2013.8		1865.7		1717.7		1569.7		1421.6		1273.6		740		149.0		545.8		410.9		276.1		141.2		6.4		0.0		0.0

																				740

		Oct-18		872.0		1095.1		983.1		871.1		759.2		647.2		535.2		423.3		872				412.8		310.8		208.8		106.8		4.8		0.0		0.0

		Nov-18		673.0		1095.1		983.1		871.1		759.2		647.2		535.2		423.3		673		199.0		412.8		310.8		208.8		106.8		4.8		0.0		0.0

		Dec-18		709.0		1095.1		983.1		871.1		759.2		647.2		535.2		423.3		709		36.0		412.8		310.8		208.8		106.8		4.8		0.0		0.0

		Jan-19		858.0		1095.1		983.1		871.1		759.2		647.2		535.2		423.3		858		149.0		412.8		310.8		208.8		106.8		4.8		0.0		0.0

		Feb-19		717.0		1095.1		983.1		871.1		759.2		647.2		535.2		423.3		717		141.0		412.8		310.8		208.8		106.8		4.8		0.0		0.0

		Mar-19		726.0		1095.1		983.1		871.1		759.2		647.2		535.2		423.3		726		9.0		412.8		310.8		208.8		106.8		4.8		0.0		0.0

						1095.1		983.1		871.1		759.2		647.2		535.2		423.3		726				412.782		310.788		208.794		106.8		4.806		0		0

						1095.1		983.1		871.1		759.2		647.2		535.2		423.3		726		0		412.782		310.788		208.794		106.8		4.806		0		0

						1095.1		983.1		871.1		759.2		647.2		535.2		423.3		726		0		412.782		310.788		208.794		106.8		4.806		0		0

						1095.1		983.1		871.1		759.2		647.2		535.2		423.3		726		0		412.782		310.788		208.794		106.8		4.806		0		0

						1095.1		983.1		871.1		759.2		647.2		535.2		423.3		726		0		412.782		310.788		208.794		106.8		4.806		0		0

						1095.1		983.1		871.1		759.2		647.2		535.2		423.3		726		0		412.782		310.788		208.794		106.8		4.806		0		0

						1095.1		983.1		871.1		759.2		647.2		535.2		423.3		726		0		412.782		310.788		208.794		106.8		4.806		0		0

						1095.1		983.1		871.1		759.2		647.2		535.2		423.3		726		0		412.782		310.788		208.794		106.8		4.806		0		0

						1095.1		983.1		871.1		759.2		647.2		535.2		423.3		726		0		412.782		310.788		208.794		106.8		4.806		0		0

						1095.1		983.1		871.1		759.2		647.2		535.2		423.3		726		0		412.782		310.788		208.794		106.8		4.806		0		0

						1095.1		983.1		871.1		759.2		647.2		535.2		423.3		726		0		412.782		310.788		208.794		106.8		4.806		0		0

						1095.1		983.1		871.1		759.2		647.2		535.2		423.3		726		0		412.782		310.788		208.794		106.8		4.806		0		0

						1095.1		983.1		871.1		759.2		647.2		535.2		423.3		726		0		412.782		310.788		208.794		106.8		4.806		0		0

						1095.1		983.1		871.1		759.2		647.2		535.2		423.3		726		0		412.782		310.788		208.794		106.8		4.806		0		0

						1095.1		983.1		871.1		759.2		647.2		535.2		423.3		726		0		412.782		310.788		208.794		106.8		4.806		0		0

						1095.1		983.1		871.1		759.2		647.2		535.2		423.3		726		0		412.782		310.788		208.794		106.8		4.806		0		0

						1095.1		983.1		871.1		759.2		647.2		535.2		423.3		726		0		412.782		310.788		208.794		106.8		4.806		0		0

						1095.1		983.1		871.1		759.2		647.2		535.2		423.3		726		0		412.782		310.788		208.794		106.8		4.806		0		0

						1095.1		983.1		871.1		759.2		647.2		535.2		423.3		726		0		412.782		310.788		208.794		106.8		4.806		0		0

						1095.1		983.1		871.1		759.2		647.2		535.2		423.3		726		0		412.782		310.788		208.794		106.8		4.806		0		0
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		RAH GIM WARDS- 41 43 44 5E and 6W		CBC		CBCD		CREA		LYTE		URE		Median

		Jan-16		1,401		2,298		2,495		11,092		2,075		1955

		Feb-16		1,327		2,210		2,372		10,440		1,955		1955

		Mar-16		1,313		2,038		2,242		10,144		1,927		1955

		Apr-16		1,328		1,682		2,226		9,564		1,793		1955

		May-16		1,422		1,996		2,399		10,316		2,041		1955

		Jun-16		1,431		2,168		2,481		10,944		2,036		1955

		Jul-16		1,363		2,192		2,393		10,624		2,063		1955

		Aug-16		1,407		1,912		2,221		10,264		1,934		1955

		Sep-16		1,580		1,920		2,404		10,848		2,048		1955

		Oct-16		1,556		1,808		2,440		11,032		2,023		1955

		Nov-16		1,186		2,208		2,149		9,556		1,781		1955

		Dec-16		1,391		2,442		2,505		11,252		2,222		1955

		Jan-17		1,508		1,844		2,407		10,796		2,103		1955

		Feb-17		1,261		1,842		2,153		9,372		1,846		1955

		Mar-17		1,330		2,206		2,295		10,348		1,908		1955

		Apr-17		1,289		1,684		2,068		9,040		1,797		1955

		May-17		946		1,712		1,764		7,688		1,412		1955

		Jun-17		1,030		1,740		1,916		8,272		1,554		1955

		Jul-17		1,084		1,994		2,052		9,080		1,603		1955

		Aug-17		1,193		2,272		2,276		10,664		1,848		1955

		Sep-17		1,199		1,796		2,019		8,932		1,646		1955

		Oct-17		1,225		1,868		2,064		9,280		1,681		1955

		Nov-17		1,252		1,954		2,104		9,228		1,709		1955

		Dec-17		1,124		2,156		2,093		9,616		1,693		1955

		Jan-18		1,193		2,310		2,265		10,316		1,709		1955

		Feb-18		1,157		1,816		1,997		9,056		1,505		1955

		Mar-18		1,176		2,346		2,235		9,912		1,561		1955

		Apr-18		1,353		1,784		2,158		9,520		1,454		1955

		May-18		1,202		2,196		2,218		9,908		1,583		1955

		Jun-18		1,195		1,934		2,064		9,028		1,353		1955

		Jul-18		1,541		1,772		2,373		11,420		1,192		1955

		Aug-18		1,517		1,764		2,284		10,384		889		1955

		Sep-18		1,419		1,290		2,023		8,812		740		1955

		Oct-18		1,365		1,754		2,175		10,296		872		1955

		Nov-18		1,160		1,532		1,829		8,644		673		1955

		Dec-18		1,308		1,704		2,124		9,580		709		1955

		Jan-19		1,179		2,098		2,181		9,484		858		1955

		Feb-19		1,108		1,578		1,807		8,304		717		1955

		Mar-19		1,081		1,602		1,820		8,192		726		1955
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 5A4 Raw Data

		5A4				Jan-16		Feb-16		Mar-16		Apr-16		May-16		Jun-16		Jul-16		Aug-16		Sep-16		Oct-16		Nov-16		Dec-16		Jan-17		Feb-17		Mar-17		Apr-17		May-17		Jun-17		Jul-17		Aug-17		Sep-17		Oct-17		Nov-17		Dec-17		Jan-18		Feb-18		Mar-18		Apr-18		May-18		Jun-18		Jul-18		Aug-18		Sep-18		Oct-18		Nov-18		Dec-18		Jan-19		Feb-19		Mar-19		Apr-19		May-19

				CBC		208		140		139		114		160		123		138		72		64		104		210		278		178		152		191		204		229		148		121		203		197		244		202		202		252		190		161		59		101		249		253		243		253		273		229		173		133		108		175

				CBCD		354		376		354		482		540		362		398		172		220		304		236		150		380		414		288		320		392		380		422		192		278		180		166		332		182		280		422		132		78		184		180		118		170		194		236		432		406		204		148

				CREA		363		302		294		312		405		277		288		152		129		212		270		330		343		302		278		331		379		266		291		297		270		252		196		255		223		288		328		99		101		200		260		226		178		156		191		330		230		140		189

				LYTE		1,628		1,392		1,404		1,424		1,756		1,312		1,264		728		680		1,024		1,332		1,504		1,580		1,520		1,480		1,524		1,848		1,496		1,584		1,500		1,444		1,484		1,400		1,496		1,300		1,380		1,596		476		596		1,216		1,588		1,456		1,516		1,524		1,520		1,816		1,440		868		1,040

				URE		329		265		255		265		346		252		259		143		66		191		232		289		335		233		265		315		353		260		284		284		260		208		179		195		158		256		306		75		63		135		165		110		123		96		79		178		125		92		74

																																								Baseline data																								PDSA Start

																																																						CBC		CBCD		CREA		LYTE		URE				PDSA		CBC		CBCD		CREA		LYTE		URE

								CBC		CBCD		CREA		LYTE		URE						CBC		CBCD		CREA		LYTE		URE				Cost Change		2540		$5		$12,700										Baseline		Jun-17		148		380		266		1,496		260				Jun-18		249		184		200		1,216		135

						Jan-16		208		354		363		1,628		329				2016		1750		3948		3334		15448		2892						1136		$7		$7,952												Jul-17		121		422		291		1,584		284				Jul-18		253		180		260		1,588		165

						Feb-16		140		376		302		1,392		265				2017		2271		3744		3460		18356		2976				Total Saving based on 2017 compare to 2018						$20,652												Aug-17		203		192		297		1,500		284				Aug-18		243		118		226		1,456		110

						Mar-16		139		354		294		1,404		255				2018		2436		2608		2580		15984		1744																						Sep-17		197		278		270		1,444		260				Sep-18		253		170		178		1,516		123

						Apr-16		114		482		312		1,424		265				Change		165+		1136-		880-		2372-(2372/4=593-)		1232-																						Oct-17		244		180		252		1,484		208				Oct-18		273		194		156		1,524		96

						May-16		160		540		405		1,756		346						$5		$7		$5		$5		$5																						Nov-17		202		166		196		1,400		179				Nov-18		229		236		191		1,520		79

						Jun-16		123		362		277		1,312		252																																				Dec-17		202		332		255		1,496		195				Dec-18		173		432		330		1,816		178

						Jul-16		138		398		288		1,264		259																																				Jan-18		252		182		223		1,300		158				Jan-19		133		406		230		1,440		125

						Aug-16		72		172		152		728		143																																				Feb-18		190		280		288		1,380		256				Feb-19		108		204		140		868		92

						Sep-16		64		220		129		680		66																																				Mar-18		161		422		328		1,596		306				Mar-19		175		148		189		1,040		74

						Oct-16		104		304		212		1,024		191																																				Total		1920		2834		2666		14,680		2390				Total		2089		2272		2100		13,984		1177

						Nov-16		210		236		270		1,332		232																																						$5		$7		$5		$5		$5						$5		$7		$5		$5		$5

						Dec-16		278		150		330		1,504		289																																						$9,600		$19,838		$13,330		3670x5=        $18350		$11,950						$10,445		$15,904		$10,500		3496x5=$17480		$5,885

						Total 2016		1750		3948		3334		15,448		2892

						Jan-17		178		380		343		1,580		335																																				Grand Total for 10 months		$73,068												Grand Total for 10 months		$60,214

						Feb-17		152		414		302		1,520		233

						Mar-17		191		288		278		1,480		265																																																Cost saving for the 10 months baseline to intervention =$12854

						Apr-17		204		320		331		1,524		315

						May-17		229		392		379		1,848		353																																		5A4		CBC		CBCD		CREA		LYTE		URE

						Jun-17		148		380		266		1,496		260																																		Baseline		1920		2834		2666		3670		2390

						Jul-17		121		422		291		1,584		284																																		Intervention		2089		2272		2100		3496		1177

						Aug-17		203		192		297		1,500		284

						Sep-17		197		278		270		1,444		260

						Oct-17		244		180		252		1,484		208

						Nov-17		202		166		196		1,400		179

						Dec-17		202		332		255		1,496		195

						Total 2017		2271		3744		3460		18,356		2976

						Jan-18		252		182		223		1,300		158

						Feb-18		190		280		288		1,380		256

						Mar-18		161		422		328		1,596		306

						Apr-18		59		132		99		476		75

						May-18		101		78		101		596		63

						Jun-18		249		184		200		1,216		135

						Jul-18		253		180		260		1,588		165

						Aug-18		243		118		226		1,456		110

						Sep-18		253		170		178		1,516		123

						Oct-18		273		194		156		1,524		96

						Nov-18		229		236		191		1,520		79

						Dec-18		173		432		330		1,816		178

						Total 2018		2436		2608		2580		15,984		1744

						Jan-19		133		406		230		1,440		125

						Feb-19		108		204		140		868		92

						Mar-19		175		148		189		1,040		74





 5A4 Raw Data

		



2016

2017

2018

5A4-Lab Tests
(Urea,Lyte,Crea,CBCD,CBC)



5A4-CBCDrunchart

		



Baseline

Intervention

5A4 Baseline and Intervention Comparision
PDSA-June 2018
Baseline: June 2017-March 2018
Intervention: June 2018-March 2019



XmRCBCD

		42370		42370

		42401		42401

		42430		42430

		42461		42461

		42491		42491

		42522		42522

		42552		42552

		42583		42583

		42614		42614

		42644		42644

		42675		42675

		42705		42705

		42736		42736

		42767		42767

		42795		42795

		42826		42826

		42856		42856

		42887		42887

		42917		42917

		42948		42948

		42979		42979

		43009		43009

		43040		43040

		43070		43070

		43101		43101

		43132		43132

		43160		43160

		43191		43191

		43221		43221

		43252		43252

		43282		43282

		43313		43313

		43344		43344

		43374		43374

		43405		43405

		43435		43435

		43466		43466

		43497		43497

		43525		43525



CBCD

Median

Jan-16 - Mar-19

CBCD Total Count

5A4-CBCD

354

280

376

280

354

280

482

280

540

280

362

280

398

280

172

280

220

280

304

280

236

280

150

280

380

280

414

280

288

280

320

280

392

280

380

280

422

280

192

280

278

280

180

280

166

280

332

280

182

280

280

280

422

280

132

280

78

280

184

280

180

280

118

280

170

280

194

280

236

280

432

280

406

280

204

280

148

280



CBC - CBCD

				Data1		UCL		+2 Sigma		+1 Sigma		Average		-1 Sigma		-2 Sigma		LCL		LastCell		Range		UCL		+2 Sigma		+1 Sigma		Average		-1 Sigma		-2 Sigma		LCL

		Jan-16		354.0		617.6		511.4		405.2		299.0		192.8		86.6		-19.6		354										101.3

		Feb-16		376.0		617.6		511.4		405.2		299.0		192.8		86.6		-19.6		376		22.0		391.6		294.8		198.1		101.3		4.6		0.0		0.0

		Mar-16		354.0		617.6		511.4		405.2		299.0		192.8		86.6		-19.6		354		22.0		391.6		294.8		198.1		101.3		4.6		0.0		0.0

		Apr-16		482.0		617.6		511.4		405.2		299.0		192.8		86.6		-19.6		482		128.0		391.6		294.8		198.1		101.3		4.6		0.0		0.0

		May-16		540.0		617.6		511.4		405.2		299.0		192.8		86.6		-19.6		540		58.0		391.6		294.8		198.1		101.3		4.6		0.0		0.0

		Jun-16		362.0		617.6		511.4		405.2		299.0		192.8		86.6		-19.6		362		178.0		391.6		294.8		198.1		101.3		4.6		0.0		0.0

		Jul-16		398.0		617.6		511.4		405.2		299.0		192.8		86.6		-19.6		398		36.0		391.6		294.8		198.1		101.3		4.6		0.0		0.0

		Aug-16		172.0		617.6		511.4		405.2		299.0		192.8		86.6		-19.6		172		226.0		391.6		294.8		198.1		101.3		4.6		0.0		0.0

		Sep-16		220.0		617.6		511.4		405.2		299.0		192.8		86.6		-19.6		220		48.0		391.6		294.8		198.1		101.3		4.6		0.0		0.0

		Oct-16		304.0		617.6		511.4		405.2		299.0		192.8		86.6		-19.6		304		84.0		391.6		294.8		198.1		101.3		4.6		0.0		0.0

		Nov-16		236.0		617.6		511.4		405.2		299.0		192.8		86.6		-19.6		236		68.0		391.6		294.8		198.1		101.3		4.6		0.0		0.0

		Dec-16		150.0		617.6		511.4		405.2		299.0		192.8		86.6		-19.6		150		86.0		391.6		294.8		198.1		101.3		4.6		0.0		0.0

		Jan-17		380.0		617.6		511.4		405.2		299.0		192.8		86.6		-19.6		380		230.0		391.6		294.8		198.1		101.3		4.6		0.0		0.0

		Feb-17		414.0		617.6		511.4		405.2		299.0		192.8		86.6		-19.6		414		34.0		391.6		294.8		198.1		101.3		4.6		0.0		0.0

		Mar-17		288.0		617.6		511.4		405.2		299.0		192.8		86.6		-19.6		288		126.0		391.6		294.8		198.1		101.3		4.6		0.0		0.0

		Apr-17		320.0		617.6		511.4		405.2		299.0		192.8		86.6		-19.6		320		32.0		391.6		294.8		198.1		101.3		4.6		0.0		0.0

		May-17		392.0		617.6		511.4		405.2		299.0		192.8		86.6		-19.6		392		72.0		391.6		294.8		198.1		101.3		4.6		0.0		0.0

		Jun-17		380.0		617.6		511.4		405.2		299.0		192.8		86.6		-19.6		380		12.0		391.6		294.8		198.1		101.3		4.6		0.0		0.0

		Jul-17		422.0		617.6		511.4		405.2		299.0		192.8		86.6		-19.6		422		42.0		391.6		294.8		198.1		101.3		4.6		0.0		0.0

		Aug-17		192.0		617.6		511.4		405.2		299.0		192.8		86.6		-19.6		192		230.0		391.6		294.8		198.1		101.3		4.6		0.0		0.0

		Sep-17		278.0		617.6		511.4		405.2		299.0		192.8		86.6		-19.6		278		86.0		391.6		294.8		198.1		101.3		4.6		0.0		0.0

		Oct-17		180.0		617.6		511.4		405.2		299.0		192.8		86.6		-19.6		180		98.0		391.6		294.8		198.1		101.3		4.6		0.0		0.0

		Nov-17		166.0		617.6		511.4		405.2		299.0		192.8		86.6		-19.6		166		14.0		391.6		294.8		198.1		101.3		4.6		0.0		0.0

		Dec-17		332.0		617.6		511.4		405.2		299.0		192.8		86.6		-19.6		332		166.0		391.6		294.8		198.1		101.3		4.6		0.0		0.0

		Jan-18		182.0		617.6		511.4		405.2		299.0		192.8		86.6		-19.6		182		150.0		391.6		294.8		198.1		101.3		4.6		0.0		0.0

		Feb-18		280.0		617.6		511.4		405.2		299.0		192.8		86.6		-19.6		280		98.0		391.6		294.8		198.1		101.3		4.6		0.0		0.0

		Mar-18		422.0		617.6		511.4		405.2		299.0		192.8		86.6		-19.6		422		142.0		391.6		294.8		198.1		101.3		4.6		0.0		0.0

		Apr-18		132.0		617.6		511.4		405.2		299.0		192.8		86.6		-19.6		132		290.0		391.6		294.8		198.1		101.3		4.6		0.0		0.0

		May-18		78.0		617.6		511.4		405.2		299.0		192.8		86.6		-19.6		78		54.0		391.6		294.8		198.1		101.3		4.6		0.0		0.0

		Jun-18		184.0		617.6		511.4		405.2		299.0		192.8		86.6		-19.6		184		106.0		391.6		294.8		198.1		101.3		4.6		0.0		0.0

																				184

		Jul-18		180.0		491.5		405.0		318.5		232.0		145.5		59.0		-27.5		180				318.9		240.1		161.3		82.5		3.7		0.0		0.0

		Aug-18		118.0		491.5		405.0		318.5		232.0		145.5		59.0		-27.5		118		62.0		318.9		240.1		161.3		82.5		3.7		0.0		0.0

		Sep-18		170.0		491.5		405.0		318.5		232.0		145.5		59.0		-27.5		170		52.0		318.9		240.1		161.3		82.5		3.7		0.0		0.0

		Oct-18		194.0		491.5		405.0		318.5		232.0		145.5		59.0		-27.5		194		24.0		318.9		240.1		161.3		82.5		3.7		0.0		0.0

		Nov-18		236.0		491.5		405.0		318.5		232.0		145.5		59.0		-27.5		236		42.0		318.9		240.1		161.3		82.5		3.7		0.0		0.0

		Dec-18		432.0		491.5		405.0		318.5		232.0		145.5		59.0		-27.5		432		196.0		318.9		240.1		161.3		82.5		3.7		0.0		0.0

		Jan-19		406.0		491.5		405.0		318.5		232.0		145.5		59.0		-27.5		406		26.0		318.9		240.1		161.3		82.5		3.7		0.0		0.0

		Feb-19		204.0		491.5		405.0		318.5		232.0		145.5		59.0		-27.5		204		202.0		318.9		240.1		161.3		82.5		3.7		0.0		0.0

		Mar-19		148.0		491.5		405.0		318.5		232.0		145.5		59.0		-27.5		148		56.0		318.9		240.1		161.3		82.5		3.7		0.0		0.0

						491.5		405.0		318.5		232.0		145.5		59.0		-27.5		148				318.8625		240.075		161.2875		82.5		3.7125		0		0

						491.5		405.0		318.5		232.0		145.5		59.0		-27.5		148		0		318.8625		240.075		161.2875		82.5		3.7125		0		0

						491.5		405.0		318.5		232.0		145.5		59.0		-27.5		148		0		318.8625		240.075		161.2875		82.5		3.7125		0		0

						491.5		405.0		318.5		232.0		145.5		59.0		-27.5		148		0		318.8625		240.075		161.2875		82.5		3.7125		0		0

						491.5		405.0		318.5		232.0		145.5		59.0		-27.5		148		0		318.8625		240.075		161.2875		82.5		3.7125		0		0

						491.5		405.0		318.5		232.0		145.5		59.0		-27.5		148		0		318.8625		240.075		161.2875		82.5		3.7125		0		0

						491.5		405.0		318.5		232.0		145.5		59.0		-27.5		148		0		318.8625		240.075		161.2875		82.5		3.7125		0		0

						491.5		405.0		318.5		232.0		145.5		59.0		-27.5		148		0		318.8625		240.075		161.2875		82.5		3.7125		0		0

						491.5		405.0		318.5		232.0		145.5		59.0		-27.5		148		0		318.8625		240.075		161.2875		82.5		3.7125		0		0

						491.5		405.0		318.5		232.0		145.5		59.0		-27.5		148		0		318.8625		240.075		161.2875		82.5		3.7125		0		0

						491.5		405.0		318.5		232.0		145.5		59.0		-27.5		148		0		318.8625		240.075		161.2875		82.5		3.7125		0		0

						491.5		405.0		318.5		232.0		145.5		59.0		-27.5		148		0		318.8625		240.075		161.2875		82.5		3.7125		0		0

						491.5		405.0		318.5		232.0		145.5		59.0		-27.5		148		0		318.8625		240.075		161.2875		82.5		3.7125		0		0

						491.5		405.0		318.5		232.0		145.5		59.0		-27.5		148		0		318.8625		240.075		161.2875		82.5		3.7125		0		0

						491.5		405.0		318.5		232.0		145.5		59.0		-27.5		148		0		318.8625		240.075		161.2875		82.5		3.7125		0		0

						491.5		405.0		318.5		232.0		145.5		59.0		-27.5		148		0		318.8625		240.075		161.2875		82.5		3.7125		0		0

						491.5		405.0		318.5		232.0		145.5		59.0		-27.5		148		0		318.8625		240.075		161.2875		82.5		3.7125		0		0

						491.5		405.0		318.5		232.0		145.5		59.0		-27.5		148		0		318.8625		240.075		161.2875		82.5		3.7125		0		0

						491.5		405.0		318.5		232.0		145.5		59.0		-27.5		148		0		318.8625		240.075		161.2875		82.5		3.7125		0		0

						491.5		405.0		318.5		232.0		145.5		59.0		-27.5		148		0		318.8625		240.075		161.2875		82.5		3.7125		0		0





CBC - CBCD

		



Range

UCL

+2 Sigma

+1 Sigma

Average

-1 Sigma

-2 Sigma

LCL

Jan-16 - Mar-19

Range

R Chart

UCL

CL



CBC XmR

		



Data1

UCL

+2 Sigma

+1 Sigma

Average

-1 Sigma

-2 Sigma

LCL

Jan-16 - Mar-19

CBCD Total Count

5A4 CBCD

UCL

CL

LCL



XmRLytes

		42370		42370		42370

		42401		42401		42401

		42430		42430		42430

		42461		42461		42461

		42491		42491		42491

		42522		42522		42522

		42552		42552		42552

		42583		42583		42583

		42614		42614		42614

		42644		42644		42644

		42675		42675		42675

		42705		42705		42705

		42736		42736		42736

		42767		42767		42767

		42795		42795		42795

		42826		42826		42826

		42856		42856		42856

		42887		42887		42887

		42917		42917		42917

		42948		42948		42948

		42979		42979		42979

		43009		43009		43009

		43040		43040		43040

		43070		43070		43070

		43101		43101		43101

		43132		43132		43132

		43160		43160		43160

		43191		43191		43191

		43221		43221		43221

		43252		43252		43252

		43282		43282		43282

		43313		43313		43313

		43344		43344		43344

		43374		43374		43374

		43405		43405		43405

		43435		43435		43435

		43466		43466		43466

		43497		43497		43497

		43525		43525		43525



CBC

CBCD

Median

Jan-16 - Mar-19

Total CBC and CBCD count

5A4 CBC and  CBCD
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202.5
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184
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229

236
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173

432
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5A4 Lytes Run Chart

				CBC		UCL		+2 Sigma		+1 Sigma		Average		-1 Sigma		-2 Sigma		LCL		LastCell		Range		UCL		+2 Sigma		+1 Sigma		Average		-1 Sigma		-2 Sigma		LCL

		Jan-16		208.0		319.7		269.1		218.4		167.8		117.1		66.5		15.8		208										48.3

		Feb-16		140.0		319.7		269.1		218.4		167.8		117.1		66.5		15.8		140		68.0		186.7		140.6		94.4		48.3		2.2		0.0		0.0

		Mar-16		139.0		319.7		269.1		218.4		167.8		117.1		66.5		15.8		139		1.0		186.7		140.6		94.4		48.3		2.2		0.0		0.0

		Apr-16		114.0		319.7		269.1		218.4		167.8		117.1		66.5		15.8		114		25.0		186.7		140.6		94.4		48.3		2.2		0.0		0.0

		May-16		160.0		319.7		269.1		218.4		167.8		117.1		66.5		15.8		160		46.0		186.7		140.6		94.4		48.3		2.2		0.0		0.0

		Jun-16		123.0		319.7		269.1		218.4		167.8		117.1		66.5		15.8		123		37.0		186.7		140.6		94.4		48.3		2.2		0.0		0.0

		Jul-16		138.0		319.7		269.1		218.4		167.8		117.1		66.5		15.8		138		15.0		186.7		140.6		94.4		48.3		2.2		0.0		0.0

		Aug-16		72.0		319.7		269.1		218.4		167.8		117.1		66.5		15.8		72		66.0		186.7		140.6		94.4		48.3		2.2		0.0		0.0

		Sep-16		64.0		319.7		269.1		218.4		167.8		117.1		66.5		15.8		64		8.0		186.7		140.6		94.4		48.3		2.2		0.0		0.0

		Oct-16		104.0		319.7		269.1		218.4		167.8		117.1		66.5		15.8		104		40.0		186.7		140.6		94.4		48.3		2.2		0.0		0.0

		Nov-16		210.0		319.7		269.1		218.4		167.8		117.1		66.5		15.8		210		106.0		186.7		140.6		94.4		48.3		2.2		0.0		0.0

		Dec-16		278.0		319.7		269.1		218.4		167.8		117.1		66.5		15.8		278		68.0		186.7		140.6		94.4		48.3		2.2		0.0		0.0

		Jan-17		178.0		319.7		269.1		218.4		167.8		117.1		66.5		15.8		178		100.0		186.7		140.6		94.4		48.3		2.2		0.0		0.0

		Feb-17		152.0		319.7		269.1		218.4		167.8		117.1		66.5		15.8		152		26.0		186.7		140.6		94.4		48.3		2.2		0.0		0.0

		Mar-17		191.0		319.7		269.1		218.4		167.8		117.1		66.5		15.8		191		39.0		186.7		140.6		94.4		48.3		2.2		0.0		0.0

		Apr-17		204.0		319.7		269.1		218.4		167.8		117.1		66.5		15.8		204		13.0		186.7		140.6		94.4		48.3		2.2		0.0		0.0

		May-17		229.0		319.7		269.1		218.4		167.8		117.1		66.5		15.8		229		25.0		186.7		140.6		94.4		48.3		2.2		0.0		0.0

		Jun-17		148.0		319.7		269.1		218.4		167.8		117.1		66.5		15.8		148		81.0		186.7		140.6		94.4		48.3		2.2		0.0		0.0

		Jul-17		121.0		319.7		269.1		218.4		167.8		117.1		66.5		15.8		121		27.0		186.7		140.6		94.4		48.3		2.2		0.0		0.0

		Aug-17		203.0		319.7		269.1		218.4		167.8		117.1		66.5		15.8		203		82.0		186.7		140.6		94.4		48.3		2.2		0.0		0.0

		Sep-17		197.0		319.7		269.1		218.4		167.8		117.1		66.5		15.8		197		6.0		186.7		140.6		94.4		48.3		2.2		0.0		0.0

		Oct-17		244.0		319.7		269.1		218.4		167.8		117.1		66.5		15.8		244		47.0		186.7		140.6		94.4		48.3		2.2		0.0		0.0

		Nov-17		202.0		319.7		269.1		218.4		167.8		117.1		66.5		15.8		202		42.0		186.7		140.6		94.4		48.3		2.2		0.0		0.0

		Dec-17		202.0		319.7		269.1		218.4		167.8		117.1		66.5		15.8		202		0.0		186.7		140.6		94.4		48.3		2.2		0.0		0.0

		Jan-18		252.0		319.7		269.1		218.4		167.8		117.1		66.5		15.8		252		50.0		186.7		140.6		94.4		48.3		2.2		0.0		0.0

		Feb-18		190.0		319.7		269.1		218.4		167.8		117.1		66.5		15.8		190		62.0		186.7		140.6		94.4		48.3		2.2		0.0		0.0

		Mar-18		161.0		319.7		269.1		218.4		167.8		117.1		66.5		15.8		161		29.0		186.7		140.6		94.4		48.3		2.2		0.0		0.0

		Apr-18		59.0		319.7		269.1		218.4		167.8		117.1		66.5		15.8		59		102.0		186.7		140.6		94.4		48.3		2.2		0.0		0.0

		May-18		101.0		319.7		269.1		218.4		167.8		117.1		66.5		15.8		101		42.0		186.7		140.6		94.4		48.3		2.2		0.0		0.0

		Jun-18		249.0		319.7		269.1		218.4		167.8		117.1		66.5		15.8		249		148.0		186.7		140.6		94.4		48.3		2.2		0.0		0.0

																				249

		Jul-18		253.0		311.4		275.7		240.1		204.4		168.8		133.2		97.5		253				131.4		98.9		66.5		34.0		1.5		0.0		0.0

		Aug-18		243.0		311.4		275.7		240.1		204.4		168.8		133.2		97.5		243		10.0		131.4		98.9		66.5		34.0		1.5		0.0		0.0

		Sep-18		253.0		311.4		275.7		240.1		204.4		168.8		133.2		97.5		253		10.0		131.4		98.9		66.5		34.0		1.5		0.0		0.0

		Oct-18		273.0		311.4		275.7		240.1		204.4		168.8		133.2		97.5		273		20.0		131.4		98.9		66.5		34.0		1.5		0.0		0.0

		Nov-18		229.0		311.4		275.7		240.1		204.4		168.8		133.2		97.5		229		44.0		131.4		98.9		66.5		34.0		1.5		0.0		0.0

		Dec-18		173.0		311.4		275.7		240.1		204.4		168.8		133.2		97.5		173		56.0		131.4		98.9		66.5		34.0		1.5		0.0		0.0

		Jan-19		133.0		311.4		275.7		240.1		204.4		168.8		133.2		97.5		133		40.0		131.4		98.9		66.5		34.0		1.5		0.0		0.0

		Feb-19		108.0		311.4		275.7		240.1		204.4		168.8		133.2		97.5		108		25.0		131.4		98.9		66.5		34.0		1.5		0.0		0.0

		Mar-19		175.0		311.4		275.7		240.1		204.4		168.8		133.2		97.5		175		67.0		131.4		98.9		66.5		34.0		1.5		0.0		0.0

						311.4		275.7		240.1		204.4		168.8		133.2		97.5		175				131.41		98.94		66.47		34.0		1.53		0		0

						311.4		275.7		240.1		204.4		168.8		133.2		97.5		175		0		131.41		98.94		66.47		34.0		1.53		0		0

						311.4		275.7		240.1		204.4		168.8		133.2		97.5		175		0		131.41		98.94		66.47		34.0		1.53		0		0

						311.4		275.7		240.1		204.4		168.8		133.2		97.5		175		0		131.41		98.94		66.47		34.0		1.53		0		0

						311.4		275.7		240.1		204.4		168.8		133.2		97.5		175		0		131.41		98.94		66.47		34.0		1.53		0		0

						311.4		275.7		240.1		204.4		168.8		133.2		97.5		175		0		131.41		98.94		66.47		34.0		1.53		0		0

						311.4		275.7		240.1		204.4		168.8		133.2		97.5		175		0		131.41		98.94		66.47		34.0		1.53		0		0

						311.4		275.7		240.1		204.4		168.8		133.2		97.5		175		0		131.41		98.94		66.47		34.0		1.53		0		0

						311.4		275.7		240.1		204.4		168.8		133.2		97.5		175		0		131.41		98.94		66.47		34.0		1.53		0		0

						311.4		275.7		240.1		204.4		168.8		133.2		97.5		175		0		131.41		98.94		66.47		34.0		1.53		0		0

						311.4		275.7		240.1		204.4		168.8		133.2		97.5		175		0		131.41		98.94		66.47		34.0		1.53		0		0

						311.4		275.7		240.1		204.4		168.8		133.2		97.5		175		0		131.41		98.94		66.47		34.0		1.53		0		0

						311.4		275.7		240.1		204.4		168.8		133.2		97.5		175		0		131.41		98.94		66.47		34.0		1.53		0		0

						311.4		275.7		240.1		204.4		168.8		133.2		97.5		175		0		131.41		98.94		66.47		34.0		1.53		0		0

						311.4		275.7		240.1		204.4		168.8		133.2		97.5		175		0		131.41		98.94		66.47		34.0		1.53		0		0

						311.4		275.7		240.1		204.4		168.8		133.2		97.5		175		0		131.41		98.94		66.47		34.0		1.53		0		0

						311.4		275.7		240.1		204.4		168.8		133.2		97.5		175		0		131.41		98.94		66.47		34.0		1.53		0		0

						311.4		275.7		240.1		204.4		168.8		133.2		97.5		175		0		131.41		98.94		66.47		34.0		1.53		0		0

						311.4		275.7		240.1		204.4		168.8		133.2		97.5		175		0		131.41		98.94		66.47		34.0		1.53		0		0

						311.4		275.7		240.1		204.4		168.8		133.2		97.5		175		0		131.41		98.94		66.47		34.0		1.53		0		0
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XmRCREA

		



CBC
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Jan-16 - Mar-19

CBC Total Count

5A4-CBC

UCL

CL

LCL



XmRUrea

				Data1		UCL		+2 Sigma		+1 Sigma		Average		-1 Sigma		-2 Sigma		LCL		LastCell		Range		UCL		+2 Sigma		+1 Sigma		Average		-1 Sigma		-2 Sigma		LCL

		Jan-16		1,628		2,018		1,794		1,570		1,346		1,122		898		674		1,628										214

		Feb-16		1,392		2,018		1,794		1,570		1,346		1,122		898		674		1392		236		826		622		418		214		10		0		0

		Mar-16		1,404		2,018		1,794		1,570		1,346		1,122		898		674		1404		12		826		622		418		214		10		0		0

		Apr-16		1,424		2,018		1,794		1,570		1,346		1,122		898		674		1424		20		826		622		418		214		10		0		0

		May-16		1,756		2,018		1,794		1,570		1,346		1,122		898		674		1756		332		826		622		418		214		10		0		0

		Jun-16		1,312		2,018		1,794		1,570		1,346		1,122		898		674		1312		444		826		622		418		214		10		0		0

		Jul-16		1,264		2,018		1,794		1,570		1,346		1,122		898		674		1264		48		826		622		418		214		10		0		0

		Aug-16		728		2,018		1,794		1,570		1,346		1,122		898		674		728		536		826		622		418		214		10		0		0

		Sep-16		680		2,018		1,794		1,570		1,346		1,122		898		674		680		48		826		622		418		214		10		0		0

		Oct-16		1,024		2,018		1,794		1,570		1,346		1,122		898		674		1024		344		826		622		418		214		10		0		0

		Nov-16		1,332		2,018		1,794		1,570		1,346		1,122		898		674		1332		308		826		622		418		214		10		0		0

		Dec-16		1,504		2,018		1,794		1,570		1,346		1,122		898		674		1504		172		826		622		418		214		10		0		0

		Jan-17		1,580		2,018		1,794		1,570		1,346		1,122		898		674		1580		76		826		622		418		214		10		0		0

		Feb-17		1,520		2,018		1,794		1,570		1,346		1,122		898		674		1520		60		826		622		418		214		10		0		0

		Mar-17		1,480		2,018		1,794		1,570		1,346		1,122		898		674		1480		40		826		622		418		214		10		0		0

		Apr-17		1,524		2,018		1,794		1,570		1,346		1,122		898		674		1524		44		826		622		418		214		10		0		0

		May-17		1,848		2,018		1,794		1,570		1,346		1,122		898		674		1848		324		826		622		418		214		10		0		0

		Jun-17		1,496		2,018		1,794		1,570		1,346		1,122		898		674		1496		352		826		622		418		214		10		0		0

		Jul-17		1,584		2,018		1,794		1,570		1,346		1,122		898		674		1584		88		826		622		418		214		10		0		0

		Aug-17		1,500		2,018		1,794		1,570		1,346		1,122		898		674		1500		84		826		622		418		214		10		0		0

		Sep-17		1,444		2,018		1,794		1,570		1,346		1,122		898		674		1444		56		826		622		418		214		10		0		0

		Oct-17		1,484		2,018		1,794		1,570		1,346		1,122		898		674		1484		40		826		622		418		214		10		0		0

		Nov-17		1,400		2,018		1,794		1,570		1,346		1,122		898		674		1400		84		826		622		418		214		10		0		0

		Dec-17		1,496		2,018		1,794		1,570		1,346		1,122		898		674		1496		96		826		622		418		214		10		0		0

		Jan-18		1,300		2,018		1,794		1,570		1,346		1,122		898		674		1300		196		826		622		418		214		10		0		0

		Feb-18		1,380		2,018		1,794		1,570		1,346		1,122		898		674		1380		80		826		622		418		214		10		0		0

		Mar-18		1,596		2,018		1,794		1,570		1,346		1,122		898		674		1596		216		826		622		418		214		10		0		0

		Apr-18		476		2,018		1,794		1,570		1,346		1,122		898		674		476		1,120		826		622		418		214		10		0		0

		May-18		596		2,018		1,794		1,570		1,346		1,122		898		674		596		120		826		622		418		214		10		0		0

		Jun-18		1,216		2,018		1,794		1,570		1,346		1,122		898		674		1216		620		826		622		418		214		10		0		0

																				1216

		Jul-18		1,588		2,056		1,843		1,631		1,419		1,206		994		782		1588				783		589		396		203		9		0		0

		Aug-18		1,456		2,056		1,843		1,631		1,419		1,206		994		782		1456		132		783		589		396		203		9		0		0

		Sep-18		1,516		2,056		1,843		1,631		1,419		1,206		994		782		1516		60		783		589		396		203		9		0		0

		Oct-18		1,524		2,056		1,843		1,631		1,419		1,206		994		782		1524		8		783		589		396		203		9		0		0

		Nov-18		1,520		2,056		1,843		1,631		1,419		1,206		994		782		1520		4		783		589		396		203		9		0		0

		Dec-18		1,816		2,056		1,843		1,631		1,419		1,206		994		782		1816		296		783		589		396		203		9		0		0

		Jan-19		1,440		2,056		1,843		1,631		1,419		1,206		994		782		1440		376		783		589		396		203		9		0		0

		Feb-19		868		2,056		1,843		1,631		1,419		1,206		994		782		868		572		783		589		396		203		9		0		0

		Mar-19		1,040		2,056		1,843		1,631		1,419		1,206		994		782		1040		172		783		589		396		203		9		0		0

						2,056		1,843		1,631		1,419		1,206		994		782		1040				782.6625		589.275		395.8875		203		9.1125		0		0

						2,056		1,843		1,631		1,419		1,206		994		782		1040		0		782.6625		589.275		395.8875		203		9.1125		0		0

						2,056		1,843		1,631		1,419		1,206		994		782		1040		0		782.6625		589.275		395.8875		203		9.1125		0		0

						2,056		1,843		1,631		1,419		1,206		994		782		1040		0		782.6625		589.275		395.8875		203		9.1125		0		0

						2,056		1,843		1,631		1,419		1,206		994		782		1040		0		782.6625		589.275		395.8875		203		9.1125		0		0

						2,056		1,843		1,631		1,419		1,206		994		782		1040		0		782.6625		589.275		395.8875		203		9.1125		0		0

						2,056		1,843		1,631		1,419		1,206		994		782		1040		0		782.6625		589.275		395.8875		203		9.1125		0		0

						2,056		1,843		1,631		1,419		1,206		994		782		1040		0		782.6625		589.275		395.8875		203		9.1125		0		0

						2,056		1,843		1,631		1,419		1,206		994		782		1040		0		782.6625		589.275		395.8875		203		9.1125		0		0

						2,056		1,843		1,631		1,419		1,206		994		782		1040		0		782.6625		589.275		395.8875		203		9.1125		0		0

						2,056		1,843		1,631		1,419		1,206		994		782		1040		0		782.6625		589.275		395.8875		203		9.1125		0		0

						2,056		1,843		1,631		1,419		1,206		994		782		1040		0		782.6625		589.275		395.8875		203		9.1125		0		0

						2,056		1,843		1,631		1,419		1,206		994		782		1040		0		782.6625		589.275		395.8875		203		9.1125		0		0

						2,056		1,843		1,631		1,419		1,206		994		782		1040		0		782.6625		589.275		395.8875		203		9.1125		0		0

						2,056		1,843		1,631		1,419		1,206		994		782		1040		0		782.6625		589.275		395.8875		203		9.1125		0		0

						2,056		1,843		1,631		1,419		1,206		994		782		1040		0		782.6625		589.275		395.8875		203		9.1125		0		0

						2,056		1,843		1,631		1,419		1,206		994		782		1040		0		782.6625		589.275		395.8875		203		9.1125		0		0

						2,056		1,843		1,631		1,419		1,206		994		782		1040		0		782.6625		589.275		395.8875		203		9.1125		0		0

						2,056		1,843		1,631		1,419		1,206		994		782		1040		0		782.6625		589.275		395.8875		203		9.1125		0		0

						2,056		1,843		1,631		1,419		1,206		994		782		1040		0		782.6625		589.275		395.8875		203		9.1125		0		0
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5A4-UREA Run chart
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URE Data

		42370		42370

		42401		42401

		42430		42430
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Urea Raw data

				Data1		UCL		+2 Sigma		+1 Sigma		Average		-1 Sigma		-2 Sigma		LCL		LastCell		Range		UCL		+2 Sigma		+1 Sigma		Average		-1 Sigma		-2 Sigma		LCL

		Jan-16		363.0		444.4		385.5		326.7		267.8		208.9		150.0		91.1		363										56.2

		Feb-16		302.0		444.4		385.5		326.7		267.8		208.9		150.0		91.1		302		61.0		217.1		163.5		109.8		56.2		2.5		0.0		0.0

		Mar-16		294.0		444.4		385.5		326.7		267.8		208.9		150.0		91.1		294		8.0		217.1		163.5		109.8		56.2		2.5		0.0		0.0

		Apr-16		312.0		444.4		385.5		326.7		267.8		208.9		150.0		91.1		312		18.0		217.1		163.5		109.8		56.2		2.5		0.0		0.0

		May-16		405.0		444.4		385.5		326.7		267.8		208.9		150.0		91.1		405		93.0		217.1		163.5		109.8		56.2		2.5		0.0		0.0

		Jun-16		277.0		444.4		385.5		326.7		267.8		208.9		150.0		91.1		277		128.0		217.1		163.5		109.8		56.2		2.5		0.0		0.0

		Jul-16		288.0		444.4		385.5		326.7		267.8		208.9		150.0		91.1		288		11.0		217.1		163.5		109.8		56.2		2.5		0.0		0.0

		Aug-16		152.0		444.4		385.5		326.7		267.8		208.9		150.0		91.1		152		136.0		217.1		163.5		109.8		56.2		2.5		0.0		0.0

		Sep-16		129.0		444.4		385.5		326.7		267.8		208.9		150.0		91.1		129		23.0		217.1		163.5		109.8		56.2		2.5		0.0		0.0

		Oct-16		212.0		444.4		385.5		326.7		267.8		208.9		150.0		91.1		212		83.0		217.1		163.5		109.8		56.2		2.5		0.0		0.0

		Nov-16		270.0		444.4		385.5		326.7		267.8		208.9		150.0		91.1		270		58.0		217.1		163.5		109.8		56.2		2.5		0.0		0.0

		Dec-16		330.0		444.4		385.5		326.7		267.8		208.9		150.0		91.1		330		60.0		217.1		163.5		109.8		56.2		2.5		0.0		0.0

		Jan-17		343.0		444.4		385.5		326.7		267.8		208.9		150.0		91.1		343		13.0		217.1		163.5		109.8		56.2		2.5		0.0		0.0

		Feb-17		302.0		444.4		385.5		326.7		267.8		208.9		150.0		91.1		302		41.0		217.1		163.5		109.8		56.2		2.5		0.0		0.0

		Mar-17		278.0		444.4		385.5		326.7		267.8		208.9		150.0		91.1		278		24.0		217.1		163.5		109.8		56.2		2.5		0.0		0.0

		Apr-17		331.0		444.4		385.5		326.7		267.8		208.9		150.0		91.1		331		53.0		217.1		163.5		109.8		56.2		2.5		0.0		0.0

		May-17		379.0		444.4		385.5		326.7		267.8		208.9		150.0		91.1		379		48.0		217.1		163.5		109.8		56.2		2.5		0.0		0.0

		Jun-17		266.0		444.4		385.5		326.7		267.8		208.9		150.0		91.1		266		113.0		217.1		163.5		109.8		56.2		2.5		0.0		0.0

		Jul-17		291.0		444.4		385.5		326.7		267.8		208.9		150.0		91.1		291		25.0		217.1		163.5		109.8		56.2		2.5		0.0		0.0

		Aug-17		297.0		444.4		385.5		326.7		267.8		208.9		150.0		91.1		297		6.0		217.1		163.5		109.8		56.2		2.5		0.0		0.0

		Sep-17		270.0		444.4		385.5		326.7		267.8		208.9		150.0		91.1		270		27.0		217.1		163.5		109.8		56.2		2.5		0.0		0.0

		Oct-17		252.0		444.4		385.5		326.7		267.8		208.9		150.0		91.1		252		18.0		217.1		163.5		109.8		56.2		2.5		0.0		0.0

		Nov-17		196.0		444.4		385.5		326.7		267.8		208.9		150.0		91.1		196		56.0		217.1		163.5		109.8		56.2		2.5		0.0		0.0

		Dec-17		255.0		444.4		385.5		326.7		267.8		208.9		150.0		91.1		255		59.0		217.1		163.5		109.8		56.2		2.5		0.0		0.0

		Jan-18		223.0		444.4		385.5		326.7		267.8		208.9		150.0		91.1		223		32.0		217.1		163.5		109.8		56.2		2.5		0.0		0.0

		Feb-18		288.0		444.4		385.5		326.7		267.8		208.9		150.0		91.1		288		65.0		217.1		163.5		109.8		56.2		2.5		0.0		0.0

		Mar-18		328.0		444.4		385.5		326.7		267.8		208.9		150.0		91.1		328		40.0		217.1		163.5		109.8		56.2		2.5		0.0		0.0

		Apr-18		99.0		444.4		385.5		326.7		267.8		208.9		150.0		91.1		99		229.0		217.1		163.5		109.8		56.2		2.5		0.0		0.0

		May-18		101.0		444.4		385.5		326.7		267.8		208.9		150.0		91.1		101		2.0		217.1		163.5		109.8		56.2		2.5		0.0		0.0

		Jun-18		200.0		444.4		385.5		326.7		267.8		208.9		150.0		91.1		200		99.0		217.1		163.5		109.8		56.2		2.5		0.0		0.0

																				200

		Jul-18		260.0		414.4		346.6		278.9		211.1		143.4		75.6		7.9		260				249.8		188.1		126.3		64.6		2.9		0.0		0.0

		Aug-18		226.0		414.4		346.6		278.9		211.1		143.4		75.6		7.9		226		34.0		249.8		188.1		126.3		64.6		2.9		0.0		0.0

		Sep-18		178.0		414.4		346.6		278.9		211.1		143.4		75.6		7.9		178		48.0		249.8		188.1		126.3		64.6		2.9		0.0		0.0

		Oct-18		156.0		414.4		346.6		278.9		211.1		143.4		75.6		7.9		156		22.0		249.8		188.1		126.3		64.6		2.9		0.0		0.0

		Nov-18		191.0		414.4		346.6		278.9		211.1		143.4		75.6		7.9		191		35.0		249.8		188.1		126.3		64.6		2.9		0.0		0.0

		Dec-18		330.0		414.4		346.6		278.9		211.1		143.4		75.6		7.9		330		139.0		249.8		188.1		126.3		64.6		2.9		0.0		0.0

		Jan-19		230.0		414.4		346.6		278.9		211.1		143.4		75.6		7.9		230		100.0		249.8		188.1		126.3		64.6		2.9		0.0		0.0

		Feb-19		140.0		414.4		346.6		278.9		211.1		143.4		75.6		7.9		140		90.0		249.8		188.1		126.3		64.6		2.9		0.0		0.0

		Mar-19		189.0		414.4		346.6		278.9		211.1		143.4		75.6		7.9		189		49.0		249.8		188.1		126.3		64.6		2.9		0.0		0.0

						414.4		346.6		278.9		211.1		143.4		75.6		7.9		189				249.775625		188.05875		126.341875		64.6		2.908125		0		0

						414.4		346.6		278.9		211.1		143.4		75.6		7.9		189		0		249.775625		188.05875		126.341875		64.6		2.908125		0		0

						414.4		346.6		278.9		211.1		143.4		75.6		7.9		189		0		249.775625		188.05875		126.341875		64.6		2.908125		0		0

						414.4		346.6		278.9		211.1		143.4		75.6		7.9		189		0		249.775625		188.05875		126.341875		64.6		2.908125		0		0

						414.4		346.6		278.9		211.1		143.4		75.6		7.9		189		0		249.775625		188.05875		126.341875		64.6		2.908125		0		0

						414.4		346.6		278.9		211.1		143.4		75.6		7.9		189		0		249.775625		188.05875		126.341875		64.6		2.908125		0		0

						414.4		346.6		278.9		211.1		143.4		75.6		7.9		189		0		249.775625		188.05875		126.341875		64.6		2.908125		0		0

						414.4		346.6		278.9		211.1		143.4		75.6		7.9		189		0		249.775625		188.05875		126.341875		64.6		2.908125		0		0

						414.4		346.6		278.9		211.1		143.4		75.6		7.9		189		0		249.775625		188.05875		126.341875		64.6		2.908125		0		0

						414.4		346.6		278.9		211.1		143.4		75.6		7.9		189		0		249.775625		188.05875		126.341875		64.6		2.908125		0		0

						414.4		346.6		278.9		211.1		143.4		75.6		7.9		189		0		249.775625		188.05875		126.341875		64.6		2.908125		0		0

						414.4		346.6		278.9		211.1		143.4		75.6		7.9		189		0		249.775625		188.05875		126.341875		64.6		2.908125		0		0

						414.4		346.6		278.9		211.1		143.4		75.6		7.9		189		0		249.775625		188.05875		126.341875		64.6		2.908125		0		0

						414.4		346.6		278.9		211.1		143.4		75.6		7.9		189		0		249.775625		188.05875		126.341875		64.6		2.908125		0		0

						414.4		346.6		278.9		211.1		143.4		75.6		7.9		189		0		249.775625		188.05875		126.341875		64.6		2.908125		0		0

						414.4		346.6		278.9		211.1		143.4		75.6		7.9		189		0		249.775625		188.05875		126.341875		64.6		2.908125		0		0

						414.4		346.6		278.9		211.1		143.4		75.6		7.9		189		0		249.775625		188.05875		126.341875		64.6		2.908125		0		0

						414.4		346.6		278.9		211.1		143.4		75.6		7.9		189		0		249.775625		188.05875		126.341875		64.6		2.908125		0		0

						414.4		346.6		278.9		211.1		143.4		75.6		7.9		189		0		249.775625		188.05875		126.341875		64.6		2.908125		0		0

						414.4		346.6		278.9		211.1		143.4		75.6		7.9		189		0		249.775625		188.05875		126.341875		64.6		2.908125		0		0
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CBC data
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CBC - CBCD Data

				Data1		UCL		+2 Sigma		+1 Sigma		Average		-1 Sigma		-2 Sigma		LCL		LastCell		Range		UCL		+2 Sigma		+1 Sigma		Average		-1 Sigma		-2 Sigma		LCL

		Jan-16		329.0		418.3		357.2		296.2		235.2		174.2		113.2		52.1		329										58.2

		Feb-16		265.0		418.3		357.2		296.2		235.2		174.2		113.2		52.1		265		64.0		225.0		169.4		113.8		58.2		2.6		0.0		0.0

		Mar-16		255.0		418.3		357.2		296.2		235.2		174.2		113.2		52.1		255		10.0		225.0		169.4		113.8		58.2		2.6		0.0		0.0

		Apr-16		265.0		418.3		357.2		296.2		235.2		174.2		113.2		52.1		265		10.0		225.0		169.4		113.8		58.2		2.6		0.0		0.0

		May-16		346.0		418.3		357.2		296.2		235.2		174.2		113.2		52.1		346		81.0		225.0		169.4		113.8		58.2		2.6		0.0		0.0

		Jun-16		252.0		418.3		357.2		296.2		235.2		174.2		113.2		52.1		252		94.0		225.0		169.4		113.8		58.2		2.6		0.0		0.0

		Jul-16		259.0		418.3		357.2		296.2		235.2		174.2		113.2		52.1		259		7.0		225.0		169.4		113.8		58.2		2.6		0.0		0.0

		Aug-16		143.0		418.3		357.2		296.2		235.2		174.2		113.2		52.1		143		116.0		225.0		169.4		113.8		58.2		2.6		0.0		0.0

		Sep-16		66.0		418.3		357.2		296.2		235.2		174.2		113.2		52.1		66		77.0		225.0		169.4		113.8		58.2		2.6		0.0		0.0

		Oct-16		191.0		418.3		357.2		296.2		235.2		174.2		113.2		52.1		191		125.0		225.0		169.4		113.8		58.2		2.6		0.0		0.0

		Nov-16		232.0		418.3		357.2		296.2		235.2		174.2		113.2		52.1		232		41.0		225.0		169.4		113.8		58.2		2.6		0.0		0.0

		Dec-16		289.0		418.3		357.2		296.2		235.2		174.2		113.2		52.1		289		57.0		225.0		169.4		113.8		58.2		2.6		0.0		0.0

		Jan-17		335.0		418.3		357.2		296.2		235.2		174.2		113.2		52.1		335		46.0		225.0		169.4		113.8		58.2		2.6		0.0		0.0

		Feb-17		233.0		418.3		357.2		296.2		235.2		174.2		113.2		52.1		233		102.0		225.0		169.4		113.8		58.2		2.6		0.0		0.0

		Mar-17		265.0		418.3		357.2		296.2		235.2		174.2		113.2		52.1		265		32.0		225.0		169.4		113.8		58.2		2.6		0.0		0.0

		Apr-17		315.0		418.3		357.2		296.2		235.2		174.2		113.2		52.1		315		50.0		225.0		169.4		113.8		58.2		2.6		0.0		0.0

		May-17		353.0		418.3		357.2		296.2		235.2		174.2		113.2		52.1		353		38.0		225.0		169.4		113.8		58.2		2.6		0.0		0.0

		Jun-17		260.0		418.3		357.2		296.2		235.2		174.2		113.2		52.1		260		93.0		225.0		169.4		113.8		58.2		2.6		0.0		0.0

		Jul-17		284.0		418.3		357.2		296.2		235.2		174.2		113.2		52.1		284		24.0		225.0		169.4		113.8		58.2		2.6		0.0		0.0

		Aug-17		284.0		418.3		357.2		296.2		235.2		174.2		113.2		52.1		284		0.0		225.0		169.4		113.8		58.2		2.6		0.0		0.0

		Sep-17		260.0		418.3		357.2		296.2		235.2		174.2		113.2		52.1		260		24.0		225.0		169.4		113.8		58.2		2.6		0.0		0.0

		Oct-17		208.0		418.3		357.2		296.2		235.2		174.2		113.2		52.1		208		52.0		225.0		169.4		113.8		58.2		2.6		0.0		0.0

		Nov-17		179.0		418.3		357.2		296.2		235.2		174.2		113.2		52.1		179		29.0		225.0		169.4		113.8		58.2		2.6		0.0		0.0

		Dec-17		195.0		418.3		357.2		296.2		235.2		174.2		113.2		52.1		195		16.0		225.0		169.4		113.8		58.2		2.6		0.0		0.0

		Jan-18		158.0		418.3		357.2		296.2		235.2		174.2		113.2		52.1		158		37.0		225.0		169.4		113.8		58.2		2.6		0.0		0.0

		Feb-18		256.0		418.3		357.2		296.2		235.2		174.2		113.2		52.1		256		98.0		225.0		169.4		113.8		58.2		2.6		0.0		0.0

		Mar-18		306.0		418.3		357.2		296.2		235.2		174.2		113.2		52.1		306		50.0		225.0		169.4		113.8		58.2		2.6		0.0		0.0

		Apr-18		75.0		418.3		357.2		296.2		235.2		174.2		113.2		52.1		75		231.0		225.0		169.4		113.8		58.2		2.6		0.0		0.0

		May-18		63.0		418.3		357.2		296.2		235.2		174.2		113.2		52.1		63		12.0		225.0		169.4		113.8		58.2		2.6		0.0		0.0

		Jun-18		135.0		418.3		357.2		296.2		235.2		174.2		113.2		52.1		135		72.0		225.0		169.4		113.8		58.2		2.6		0.0		0.0

																				135

		Jul-18		165.0		239.6		198.3		157.1		115.8		74.5		33.2		-8.1		165				152.2		114.6		77.0		39.4		1.8		0.0		0.0

		Aug-18		110.0		239.6		198.3		157.1		115.8		74.5		33.2		-8.1		110		55.0		152.2		114.6		77.0		39.4		1.8		0.0		0.0

		Sep-18		123.0		239.6		198.3		157.1		115.8		74.5		33.2		-8.1		123		13.0		152.2		114.6		77.0		39.4		1.8		0.0		0.0

		Oct-18		96.0		239.6		198.3		157.1		115.8		74.5		33.2		-8.1		96		27.0		152.2		114.6		77.0		39.4		1.8		0.0		0.0

		Nov-18		79.0		239.6		198.3		157.1		115.8		74.5		33.2		-8.1		79		17.0		152.2		114.6		77.0		39.4		1.8		0.0		0.0

		Dec-18		178.0		239.6		198.3		157.1		115.8		74.5		33.2		-8.1		178		99.0		152.2		114.6		77.0		39.4		1.8		0.0		0.0

		Jan-19		125.0		239.6		198.3		157.1		115.8		74.5		33.2		-8.1		125		53.0		152.2		114.6		77.0		39.4		1.8		0.0		0.0

		Feb-19		92.0		239.6		198.3		157.1		115.8		74.5		33.2		-8.1		92		33.0		152.2		114.6		77.0		39.4		1.8		0.0		0.0

		Mar-19		74.0		239.6		198.3		157.1		115.8		74.5		33.2		-8.1		74		18.0		152.2		114.6		77.0		39.4		1.8		0.0		0.0

						239.6		198.3		157.1		115.8		74.5		33.2		-8.1		74				152.184375		114.58125		76.978125		39.4		1.771875		0		0

						239.6		198.3		157.1		115.8		74.5		33.2		-8.1		74		0		152.184375		114.58125		76.978125		39.4		1.771875		0		0

						239.6		198.3		157.1		115.8		74.5		33.2		-8.1		74		0		152.184375		114.58125		76.978125		39.4		1.771875		0		0

						239.6		198.3		157.1		115.8		74.5		33.2		-8.1		74		0		152.184375		114.58125		76.978125		39.4		1.771875		0		0

						239.6		198.3		157.1		115.8		74.5		33.2		-8.1		74		0		152.184375		114.58125		76.978125		39.4		1.771875		0		0

						239.6		198.3		157.1		115.8		74.5		33.2		-8.1		74		0		152.184375		114.58125		76.978125		39.4		1.771875		0		0

						239.6		198.3		157.1		115.8		74.5		33.2		-8.1		74		0		152.184375		114.58125		76.978125		39.4		1.771875		0		0

						239.6		198.3		157.1		115.8		74.5		33.2		-8.1		74		0		152.184375		114.58125		76.978125		39.4		1.771875		0		0

						239.6		198.3		157.1		115.8		74.5		33.2		-8.1		74		0		152.184375		114.58125		76.978125		39.4		1.771875		0		0

						239.6		198.3		157.1		115.8		74.5		33.2		-8.1		74		0		152.184375		114.58125		76.978125		39.4		1.771875		0		0

						239.6		198.3		157.1		115.8		74.5		33.2		-8.1		74		0		152.184375		114.58125		76.978125		39.4		1.771875		0		0

						239.6		198.3		157.1		115.8		74.5		33.2		-8.1		74		0		152.184375		114.58125		76.978125		39.4		1.771875		0		0

						239.6		198.3		157.1		115.8		74.5		33.2		-8.1		74		0		152.184375		114.58125		76.978125		39.4		1.771875		0		0

						239.6		198.3		157.1		115.8		74.5		33.2		-8.1		74		0		152.184375		114.58125		76.978125		39.4		1.771875		0		0

						239.6		198.3		157.1		115.8		74.5		33.2		-8.1		74		0		152.184375		114.58125		76.978125		39.4		1.771875		0		0

						239.6		198.3		157.1		115.8		74.5		33.2		-8.1		74		0		152.184375		114.58125		76.978125		39.4		1.771875		0		0

						239.6		198.3		157.1		115.8		74.5		33.2		-8.1		74		0		152.184375		114.58125		76.978125		39.4		1.771875		0		0

						239.6		198.3		157.1		115.8		74.5		33.2		-8.1		74		0		152.184375		114.58125		76.978125		39.4		1.771875		0		0

						239.6		198.3		157.1		115.8		74.5		33.2		-8.1		74		0		152.184375		114.58125		76.978125		39.4		1.771875		0		0

						239.6		198.3		157.1		115.8		74.5		33.2		-8.1		74		0		152.184375		114.58125		76.978125		39.4		1.771875		0		0





CBC - CBCD Data

		



Range

UCL

+2 Sigma

+1 Sigma

Average

-1 Sigma

-2 Sigma

LCL

Jan-16 - Mar-19

Range

R Chart

UCL

CL



 CREA data

		



Data1

UCL

+2 Sigma

+1 Sigma

Average

-1 Sigma

-2 Sigma

LCL

Jan-16 - Mar-19

Urea Total Count

5A4 Urea Run Chart

UCL

CL

LCL



lytesRundata

		42370		42370

		42401		42401

		42430		42430

		42461		42461

		42491		42491

		42522		42522

		42552		42552

		42583		42583

		42614		42614

		42644		42644

		42675		42675

		42705		42705

		42736		42736

		42767		42767

		42795		42795

		42826		42826

		42856		42856

		42887		42887

		42917		42917

		42948		42948

		42979		42979

		43009		43009

		43040		43040

		43070		43070

		43101		43101

		43132		43132

		43160		43160

		43191		43191

		43221		43221

		43252		43252

		43282		43282

		43313		43313

		43344		43344

		43374		43374

		43405		43405

		43435		43435

		43466		43466

		43497		43497

		43525		43525



URE

Median

Jan-16 - Mar-19

UREA Total Count

5A4-UREA Test

329

232

265

232

255

232

265

232

346

232

252

232

259

232

143

232

66

232

191

232

232

232

289

232

335

232

233

232

265

232

315

232

353

232

260

232

284

232

284

232

260

232

208

232

179

232

195

232

158

232

256

232

306

232

75

232

63

232

135

232

165

232

110

232

123

232

96

232

79

232

178

232

125

232

92

232

74

232



Lytes data

				URE		Median

		Jan-16		329		232

		Feb-16		265		232

		Mar-16		255		232

		Apr-16		265		232

		May-16		346		232

		Jun-16		252		232

		Jul-16		259		232

		Aug-16		143		232

		Sep-16		66		232

		Oct-16		191		232

		Nov-16		232		232

		Dec-16		289		232

		Jan-17		335		232

		Feb-17		233		232

		Mar-17		265		232

		Apr-17		315		232

		May-17		353		232

		Jun-17		260		232

		Jul-17		284		232

		Aug-17		284		232

		Sep-17		260		232

		Oct-17		208		232

		Nov-17		179		232

		Dec-17		195		232

		Jan-18		158		232

		Feb-18		256		232

		Mar-18		306		232

		Apr-18		75		232

		May-18		63		232

		Jun-18		135		232

		Jul-18		165		232

		Aug-18		110		232

		Sep-18		123		232

		Oct-18		96		232

		Nov-18		79		232

		Dec-18		178		232

		Jan-19		125		232

		Feb-19		92		232

		Mar-19		74		232

						232

						232

						232

						232

						232

						232

						232

						232

						232

						232

						232

						232

						232

						232

						232

						232

						232

						232

						232

						232





CBCD Data31

						Jan-16		Feb-16		Mar-16		Apr-16		May-16		Jun-16		Jul-16		Aug-16		Sep-16		Oct-16		Nov-16		Dec-16		Jan-17		Feb-17		Mar-17		Apr-17		May-17				Jun-17		Jul-17		Aug-17		Sep-17		Oct-17		Nov-17		Dec-17		Jan-18		Feb-18		Mar-18		Apr-18		May-18		Jun-18		Jul-18		Aug-18		Sep-18		Oct-18		Nov-18		Dec-18		Jan-19		Feb-19		Mar-19

				URE		329		265		255		265		346		252		259		143		66		191		232		289		335		233		265		315		353				260		284		284		260		208		179		195		158		256		306		75		63		135		165		110		123		96		79		178		125		92		74

				Jan-16		329

				Feb-16		265

				Mar-16		255

				Apr-16		265

				May-16		346

				Jun-16		252

				Jul-16		259

				Aug-16		143

				Sep-16		66

				Oct-16		191

				Nov-16		232

				Dec-16		289

				Jan-17		335

				Feb-17		233

				Mar-17		265

				Apr-17		315

				May-17		353

				Jun-17		260

				Jul-17		284

				Aug-17		284

				Sep-17		260

				Oct-17		208

				Nov-17		179

				Dec-17		195

				Jan-18		158

				Feb-18		256

				Mar-18		306

				Apr-18		75

				May-18		63

				Jun-18		135

				Jul-18		165

				Aug-18		110

				Sep-18		123

				Oct-18		96

				Nov-18		79

				Dec-18		178

				Jan-19		125

				Feb-19		92

				Mar-19		74





CBCD data

		5A4				Jan-16		Feb-16		Mar-16		Apr-16		May-16		Jun-16		Jul-16		Aug-16		Sep-16		Oct-16		Nov-16		Dec-16		Jan-17		Feb-17		Mar-17		Apr-17		May-17		Jun-17		Jul-17		Aug-17		Sep-17		Oct-17		Nov-17		Dec-17		Jan-18		Feb-18		Mar-18		Apr-18		May-18		Jun-18		Jul-18		Aug-18		Sep-18		Oct-18		Nov-18		Dec-18		Jan-19		Feb-19		Mar-19

				CBC		208		140		139		114		160		123		138		72		64		104		210		278		178		152		191		204		229		148		121		203		197		244		202		202		252		190		161		59		101		249		253		243		253		273		229		173		133		108		175

						CBC

				Jan-16		208

				Feb-16		140

				Mar-16		139

				Apr-16		114

				May-16		160

				Jun-16		123

				Jul-16		138

				Aug-16		72

				Sep-16		64

				Oct-16		104

				Nov-16		210

				Dec-16		278

				Jan-17		178

				Feb-17		152

				Mar-17		191

				Apr-17		204

				May-17		229

				Jun-17		148

				Jul-17		121

				Aug-17		203

				Sep-17		197

				Oct-17		244

				Nov-17		202

				Dec-17		202

				Jan-18		252

				Feb-18		190

				Mar-18		161

				Apr-18		59

				May-18		101

				Jun-18		249

				Jul-18		253

				Aug-18		243

				Sep-18		253

				Oct-18		273

				Nov-18		229

				Dec-18		173

				Jan-19		133

				Feb-19		108

				Mar-19		175





				CBC		CBCD		Median

		Jan-16		208		354		202.5

		Feb-16		140		376		202.5

		Mar-16		139		354		202.5

		Apr-16		114		482		202.5

		May-16		160		540		202.5

		Jun-16		123		362		202.5

		Jul-16		138		398		202.5

		Aug-16		72		172		202.5

		Sep-16		64		220		202.5

		Oct-16		104		304		202.5

		Nov-16		210		236		202.5

		Dec-16		278		150		202.5

		Jan-17		178		380		202.5

		Feb-17		152		414		202.5

		Mar-17		191		288		202.5

		Apr-17		204		320		202.5

		May-17		229		392		202.5

		Jun-17		148		380		202.5

		Jul-17		121		422		202.5

		Aug-17		203		192		202.5

		Sep-17		197		278		202.5

		Oct-17		244		180		202.5

		Nov-17		202		166		202.5

		Dec-17		202		332		202.5

		Jan-18		252		182		202.5

		Feb-18		190		280		202.5

		Mar-18		161		422		202.5

		Apr-18		59		132		202.5

		May-18		101		78		202.5

		Jun-18		249		184		202.5

		Jul-18		253		180		202.5

		Aug-18		243		118		202.5

		Sep-18		253		170		202.5

		Oct-18		273		194		202.5

		Nov-18		229		236		202.5

		Dec-18		173		432		202.5

		Jan-19		133		406		202.5

		Feb-19		108		204		202.5

		Mar-19		175		148		202.5
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		5A4				Jan-16		Feb-16		Mar-16		Apr-16		May-16		Jun-16		Jul-16		Aug-16		Sep-16		Oct-16		Nov-16		Dec-16		Jan-17		Feb-17		Mar-17		Apr-17		May-17		Jun-17		Jul-17		Aug-17		Sep-17		Oct-17		Nov-17		Dec-17		Jan-18		Feb-18		Mar-18		Apr-18		May-18		Jun-18		Jul-18		Aug-18		Sep-18		Oct-18		Nov-18		Dec-18		Jan-19		Feb-19		Mar-19

				CREA		363		302		294		312		405		277		288		152		129		212		270		330		343		302		278		331		379		266		291		297		270		252		196		255		223		288		328		99		101		200		260		226		178		156		191		330		230		140		189

						CREA

				Jan-16		363

				Feb-16		302

				Mar-16		294

				Apr-16		312

				May-16		405

				Jun-16		277

				Jul-16		288

				Aug-16		152

				Sep-16		129

				Oct-16		212

				Nov-16		270

				Dec-16		330

				Jan-17		343

				Feb-17		302

				Mar-17		278

				Apr-17		331

				May-17		379

				Jun-17		266

				Jul-17		291

				Aug-17		297

				Sep-17		270

				Oct-17		252

				Nov-17		196

				Dec-17		255

				Jan-18		223

				Feb-18		288

				Mar-18		328

				Apr-18		99

				May-18		101

				Jun-18		200

				Jul-18		260

				Aug-18		226

				Sep-18		178

				Oct-18		156

				Nov-18		191

				Dec-18		330

				Jan-19		230

				Feb-19		140

				Mar-19		189





				Data 1		Median

		Jan-16		1,628		1456

		Feb-16		1,392		1456

		Mar-16		1,404		1456

		Apr-16		1,424		1456

		May-16		1,756		1456

		Jun-16		1,312		1456

		Jul-16		1,264		1456

		Aug-16		728		1456

		Sep-16		680		1456

		Oct-16		1,024		1456

		Nov-16		1,332		1456

		Dec-16		1,504		1456

		Jan-17		1,580		1456

		Feb-17		1,520		1456

		Mar-17		1,480		1456

		Apr-17		1,524		1456

		May-17		1,848		1456

		Jun-17		1,496		1456

		Jul-17		1,584		1456

		Aug-17		1,500		1456

		Sep-17		1,444		1456

		Oct-17		1,484		1456

		Nov-17		1,400		1456

		Dec-17		1,496		1456

		Jan-18		1,300		1456

		Feb-18		1,380		1456

		Mar-18		1,596		1456

		Apr-18		476		1456

		May-18		596		1456

		Jun-18		1,216		1456

						1456

		Jul-18		1,588		1456

		Aug-18		1,456		1456

		Sep-18		1,516		1456

		Oct-18		1,524		1456

		Nov-18		1,520		1456

		Dec-18		1,816		1456

		Jan-19		1,440		1456

		Feb-19		868		1456

		Mar-19		1,040		1456
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						1456

						1456

						1456
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						1456

						1456

						1456

						1456

						1456

						1456

						1456

						1456

						1456

						1456

						1456





				Jan-16		Feb-16		Mar-16		Apr-16		May-16		Jun-16		Jul-16		Aug-16		Sep-16		Oct-16		Nov-16		Dec-16		Jan-17		Feb-17		Mar-17		Apr-17		May-17		Jun-17		Jul-17		Aug-17		Sep-17		Oct-17		Nov-17		Dec-17		Jan-18		Feb-18		Mar-18		Apr-18		May-18		Jun-18		Jul-18		Aug-18		Sep-18		Oct-18		Nov-18		Dec-18		Jan-19		Feb-19		Mar-19

		LYTE		1,628		1,392		1,404		1,424		1,756		1,312		1,264		728		680		1,024		1,332		1,504		1,580		1,520		1,480		1,524		1,848		1,496		1,584		1,500		1,444		1,484		1,400		1,496		1,300		1,380		1,596		476		596		1,216		1,588		1,456		1,516		1,524		1,520		1,816		1,440		868		1,040

						LYTE

				Jan-16		1,628

				Feb-16		1,392

				Mar-16		1,404

				Apr-16		1,424

				May-16		1,756

				Jun-16		1,312

				Jul-16		1,264

				Aug-16		728

				Sep-16		680

				Oct-16		1,024

				Nov-16		1,332

				Dec-16		1,504

				Jan-17		1,580

				Feb-17		1,520

				Mar-17		1,480

				Apr-17		1,524

				May-17		1,848

				Jun-17		1,496

				Jul-17		1,584

				Aug-17		1,500

				Sep-17		1,444

				Oct-17		1,484

				Nov-17		1,400

				Dec-17		1,496

				Jan-18		1,300

				Feb-18		1,380

				Mar-18		1,596

				Apr-18		476

				May-18		596

				Jun-18		1,216

				Jul-18		1,588

				Aug-18		1,456

				Sep-18		1,516

				Oct-18		1,524

				Nov-18		1,520

				Dec-18		1,816

				Jan-19		1,440

				Feb-19		868

				Mar-19		1,040





				CBCD		Median

		Jan-16		354		280

		Feb-16		376		280

		Mar-16		354		280

		Apr-16		482		280

		May-16		540		280

		Jun-16		362		280

		Jul-16		398		280

		Aug-16		172		280

		Sep-16		220		280

		Oct-16		304		280

		Nov-16		236		280

		Dec-16		150		280

		Jan-17		380		280

		Feb-17		414		280

		Mar-17		288		280

		Apr-17		320		280

		May-17		392		280

		Jun-17		380		280

		Jul-17		422		280

		Aug-17		192		280

		Sep-17		278		280

		Oct-17		180		280

		Nov-17		166		280

		Dec-17		332		280

		Jan-18		182		280

		Feb-18		280		280

		Mar-18		422		280

		Apr-18		132		280

		May-18		78		280

		Jun-18		184		280

		Jul-18		180		280

		Aug-18		118		280

		Sep-18		170		280

		Oct-18		194		280

		Nov-18		236		280

		Dec-18		432		280

		Jan-19		406		280

		Feb-19		204		280

		Mar-19		148		280

						280
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						280

						280
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						280
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				Jan-16		Feb-16		Mar-16		Apr-16		May-16		Jun-16		Jul-16		Aug-16		Sep-16		Oct-16		Nov-16		Dec-16		Jan-17		Feb-17		Mar-17		Apr-17		May-17		Jun-17		Jul-17		Aug-17		Sep-17		Oct-17		Nov-17		Dec-17		Jan-18		Feb-18		Mar-18		Apr-18		May-18		Jun-18		Jul-18		Aug-18		Sep-18		Oct-18		Nov-18		Dec-18		Jan-19		Feb-19		Mar-19

		CBCD		354		376		354		482		540		362		398		172		220		304		236		150		380		414		288		320		392		380		422		192		278		180		166		332		182		280		422		132		78		184		180		118		170		194		236		432		406		204		148

						CBCD

				Jan-16		354

				Feb-16		376

				Mar-16		354

				Apr-16		482

				May-16		540

				Jun-16		362

				Jul-16		398

				Aug-16		172

				Sep-16		220

				Oct-16		304

				Nov-16		236

				Dec-16		150

				Jan-17		380

				Feb-17		414

				Mar-17		288

				Apr-17		320

				May-17		392

				Jun-17		380

				Jul-17		422

				Aug-17		192

				Sep-17		278

				Oct-17		180

				Nov-17		166

				Dec-17		332

				Jan-18		182

				Feb-18		280

				Mar-18		422

				Apr-18		132

				May-18		78

				Jun-18		184

				Jul-18		180

				Aug-18		118

				Sep-18		170

				Oct-18		194

				Nov-18		236

				Dec-18		432

				Jan-19		406

				Feb-19		204

				Mar-19		148
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