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INTRODUCTION
When administering medications, each case should be considered separately. Because medications may be 
supplied in varying dosage strengths, varying amounts may be required to administer the same dosage of 
medication. For example, Paxil CR is supplied as 12.5 mg tablets and 25 mg tablets. Administration of a  
25 mg dose would require two 12.5 mg tablets or only one 25 mg tablet. Even though the dose is the same, 
the amount to administer is different.

The patient’s needs may also change. For example, a patient who was able to take an oral dose of medi-
cation may be ordered to take nothing by mouth (NPO) and will then require a different form and route 
of medication. Medications should be ordered on a case-by-case basis; safe dosages vary depending on the 
patient’s age, weight, kidney function, liver function, and individual response. The authorized prescriber will 
order the dosage and route, but the nurse will have to consider the individual patient and supplied medica-
tion prior to administration.

To ensure safety and accuracy with dosage calculations, use the CASE approach. CASE is an acronym 
for the four steps of safe dosage calculation:

	◾ C: Convert—convert to like units of measurement

	◾ A: Approximate—estimate the amount to administer

	◾ S: Solve—perform the dosage calculation

	◾ E: Evaluate—check the dosage calculation and compare it to the approximated amount

The word CASE also reminds the nurse to consider the appropriateness of the medication and dose ordered 
in each individual case.

7-1    Comparing the Supply to the Ordered Dose

The first two steps of the CASE approach, C: Convert and A: Approximate, require the comparison of the 
dosage strength (referred to as the “supply”) to the ordered dose (referred to as the “order”). For example, 
the ordered dose may be in grams (g), while the supply is in milligrams (mg). Step C: Convert requires 
comparing the supply to the ordered dose and converting to the same unit of measurement, if they are dif-
ferent. If the supplied dosage strength and the ordered dose are in the same unit of measurement, the con-
version step is not applicable (N/A).

Case Consideration … Calculation Choices
After learning about each medication, the nursing student was ready to prepare the medications for 
administration. The patient needed an intravenous (IV) antibiotic, a liquid cough medicine, and sev-
eral other medications that were dispensed as tablets and capsules. The student reviewed the medica-
tion administration record (MAR) and realized dosage calculations were indicated.

1. How is a dosage calculation performed?

2. Is there one method that can be used for all dosage calculations?
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CHAPTER OUTLINE
3-1 Enteral Medication Administration Equipment

A. Oral Devices
B. Enteral Tube Equipment

3-2 Parenteral Medication Administration Equipment 
A. Equipment Used for Injections

1. Syringes
2. Needles
3. Parenteral Medication Containers

B. Administration of Other Non-enteral Medications

LEARNING OUTCOMES
Upon completion of the chapter, the student will be able to:

3-1 Differentiate enteral medication equipment.

3-2 Differentiate medication administration devices used for injections.

KEY TERMS
ampule p. 76
calibrated spoon p. 65
calibration p. 62
cartridge p. 78
controlled substances p. 76
diluent p. 76
dropper p. 64
eccentric p. 65
enteral p. 62

filter needle p. 76
gauge p. 71
insulin pen p. 78
intradermal p. 70
intramuscular p. 70
intravenous p. 70
leading ring p. 74
medicine cup p. 63
meniscus p. 63
oral syringe p. 65

parenteral p. 70
route p. 62
soufflé cup p. 63
subcutaneous p. 70
trailing ring p. 74
U-100 p. 73
vial p. 76
viscosity p. 71
zero calibration p. 74

Chapter 3
Medication Administration 

Equipment
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Clinical Nursing Calculations drives com-
prehension through various strategies that 
meet the learning needs of students while 
also generating enthusiasm about the topic. 
This interactive approach addresses differ-
ent learning styles, making this the ideal 
text to ensure mastery of key concepts. The 
pedagogical aids that appear include the 
following:

The Pedagogy

The CASE Approach
This step-by-step method of performing 
dosage calculations is applied to every  
dosage calculation. CASE is an acronym for 
Convert, Approximate, Solve, Evaluate.

Chapter Outline
Each chapter begins with a brief but clear outline 
to give students and instructors a preview of the 
content that will be covered.

Learning Outcomes
Learning Outcomes provide instructors and 
students with a snapshot of the key information 
they will encounter in each chapter and serve as a 
checklist to help guide and focus study. Learning 
outcomes are applied to all test questions, 
homework exercises, and presentation slides.

Key Terms
Found in a list at the beginning of each chapter, 
these terms will create an expanded vocabulary. To 
facilitate location of key terms within each chapter, 
page numbers are included next to each term.

Case Consideration
As you begin each chapter, read and analyze 
real-life situations in clinical calculations. 
Then use your critical thinking skills to 
answer questions.
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Dimensional Analysis

= ×

=

=

x

x

x

(mL)
1 mL

1,000,000 units

750,000 units

1
750,000 mL

1,000,000
0.75 mL

E: Evaluate

Ratio-Proportion Formula Method

=

=
× = ×

=

1,000,000 units

1 mL

750,000 units

0.75 mL
or

1,000,000 units : 1 mL 750,000 units : 0.75 mL

1,000,000 0.75 1 750,000

750,000 750,000

750,000 units

1,000,000 units
1 mL 0.75 mL

750,000 mL

1,000,000
0.75 mL

0.75 mL 0.75 mL

× =

=

=

Dimensional Analysis

= ×

=

=

0.75 mL
1 mL

1,000,000 units

750,000 units

1

0.75 mL
750,000 mL

1,000,000
0.75 mL 0.75 mL

Because the calculated volume accurately completes the equation and is consistent with the approximated 
volume, 0.75 mL, the answer is confirmed. NOTE: Because of the ease of withdrawing 1 mL, and because no 
calculation is required, preparing the dosage strength of 750,000 units/mL is also appropriate for mixing this 
IV dose.

LEARNING ACTIVITY 9-4 For the following order and supply:

A. Identify the diluent(s) that should be used to reconstitute the medication.
B. Determine the volume of diluent to use.
C. Determine the resulting dosage strength.

1. Order: acyclovir 400 mg IV q8h for 7 days

 Supply: See Figure 9-26.

2. Order: Aztreonam 500 mg IM q12h

 Supply: See Figure 9-27.

3. Order: ceftriaxone 500 mg IV q6h

 Supply: See Figure 9-28.
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1. Determine the type and amount of diluent to instill and the resulting dosage strength. Instill 20 mL of ster-
ile water. The dosage strength is 1000 mg/20 mL which can be reduced to 50 mg/mL.

2. Calculate the amount of reconstituted medication needed to administer the prescribed dose.

C: Convert—Because the order is in grams and the supply is reconstituted to milligrams, use the  equivalent  
1 gram = 1,000 mg to convert 0.35 g to 350 mg. For dimensional analysis, use the conversion factor 
1,000 mg/1 g.

A: Approximate—The ordered dose, 350 mg, is seven times the amount supplied in 1 mL. Therefore, seven 
times the volume, or 7 mL, will be needed to administer the ordered dose.

S: Solve

Ratio-Proportion Formula Method

=

=
=

=

=

x
x

x

x

x

50 mg

1 mL

350 mg

mL
or

50 mg : 1 mL 350 mg : mL

50 350

50

50

350

50
7 mL

× =

=

=

x

x

x

350 mg

50 mg
1 mL (mL)

350 mL

50
7 mL

Dimensional Analysis

x

x

x

(mL)
1 mL

50 mg

1,000 mg

1 g

0.35 g

1

350 mL

50
7 mL

= × ×

=

=

FIGURE 9-20  There is no dosage strength indicated with the reconstitution information provided on 
this label. Therefore, the nurse determines the dosage strength to be 1,000 mg/20 mL, from the amount 
of drug in the vial (1,000 mg) and the amount of diluent added (20 mL).
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ACYCLOVIR
FOR INJECTION USP

Rx ONLY

Equivalent to

acyclovir

1,000 mg

For IV INFUSION ONLY

NDC 55390-613-20

Usual Dosage: See package insert.
Preparation of Solution:
Inject 20 mL Sterile Water for Injection into vial. 
Shake vial until a clear solution is achieved and use 
within 12 hours. DO NOT USE BACTERIOSTATIC 
WATER FOR INJECTION CONTAINING BENZYL 
ALCOHOL OR PARABENS.
See package insert for additional reconstitution 
and dilution instructions.
Storage: Store at 20°C to 25°C (68° to 77°F)

9781284288056_CH09.indd   2509781284288056_CH09.indd   250 07/11/23   5:47 PM07/11/23   5:47 PM

	◾ The minimum daily dose of ampicillin for a 10 kg child is 500 mg per day.

	◾ The maximum daily dose of ampicillin for a 10 kg child is 1,000 mg per day.

	◾ The safe daily dose range of ampicillin for a 10 kg child is 500 to 1,000 mg per day.

	◾ The minimum single dose of ampicillin for a 10 kg child is 125 mg per dose.

	◾ The maximum single dose of ampicillin for a 10 kg child is 250 mg per dose.

	◾ The safe single dose range of ampicillin for a 10 kg child is 125 to 250 mg per dose.

LEARNING ACTIVITY 12-3 The recommended dose of amoxicillin is 20 to 40 mg/kg/day in 
divided doses q12h. Convert the weight of a 12 lb 4 oz infant to kg, then calculate the:

1. Minimum daily dose
2. Maximum daily dose
3. Minimum single dose
4. Maximum single dose

Clinical CLUE 12-2

The safe dose and safe dose range of medications that are typically ordered on a scheduled basis are usu-
ally determined per day rather than per dose. For example, because antibiotics and cardiac medications 
are scheduled around the clock, drug references usually provide information regarding the safe daily 
dose/dose range of these drugs. From this information, the nurse will calculate the safe daily dose/dose 
range and: 

� Compare it to the ordered daily dose or

� Determine the single dose/dose range and compare the ordered (single) dose

Clinical CLUE 12-3

Weight-based medications require accurate weights to be recorded in charts. In the interest of time, 
a prescriber may order medications based on a reported weight instead of an actual weight. This may 
cause a discrepancy in the safe dose calculation obtained by the nurse and the prescriber. Consider the 
following scenario: 

 � A parent reports a child’s weight as 23 pounds to the physician. The physician converts this weight to 
10.5 kg ( × =23 lb 1 kg/2.2 lb 10.45 or 10.5 kg).

 � Because the recommended dose of acetaminophen is 15 mg/kg/dose, the prescriber orders 158 mg 
to be given, based on this recommended (safe) dose calculation:

15 mg

1 kg

10.5 kg

1

1

1 dose
157.5 or 158 mg/dose.× × =

 � The nurse obtains the child’s actual weight of 22 pounds and converts it to 10 kg:

× =22 lb
1 kg

2.2 lb
10 kg

390 ChaptEr 12 Dosage Calculations for Special Patient Populations
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Three Methods of Calculation
Ratio-Proportion, Formula Method, and Dimensional 
Analysis are all introduced, demonstrating the 
distinct advantage of each approach. The three 
methods are presented side-by-side in a tabled 
format for every dosage calculation.

Clinical CLUE
These notes provide relevant information 
pertaining to clinical practice.

Learning Activity
Practice what you learn as you read through the text.

Learning Outcomes Points to Remember

10-1 Differentiate so-
lutions used for infusion 
therapy.

 • Isotonic: same osmolality as plasma/expands volume (NS, LR)
 • Hypotonic: fewer particles than plasma/moves fluid into cells (½ NS, 

¼ NS, D5W [after glucose metabolizes])
 • Hypertonic: more particles than plasma/moves fluid into bloodstream 

(D5NS, D5 ½ NS, D5LR)

10-2 Identify 
equipment used for in-
fusion therapy.

 • Containers: 1,000 mL, 500 mL, 250 mL, and mini-bags (100 mL, 50 mL)
 • Tubing: primary (long) for continuous infusion and secondary (short) for 

intermittent (medication) infusion
 • Monitoring equipment: infusion pumps, syringe pumps, smart (comput-

erized) pumps, controllers, volume-control sets
 • Access devices:

 ⚬  Peripheral devices: inserted into a vein in the periphery (hand or 
arm) for short-term therapy (e.g., saline lock, heparin lock)

 ⚬  Central devices: inserted into a central vein (subclavian or jugular) for 
long-term therapy (e.g., triple-lumen lines, ports, PICC lines)

10-3 Calculate 
infusion therapy flow 
rates.

 • Electronic flow rates (mL/h):

Example (time in hours): 3 L over 1 day

Convert 3 L to 3,000 mL and 1 day to 24 h, or use conversion factors 
and1,000 mL

1 L
1 day
24 h

Ratio-Proportion Formula Method

=

=

3,000 mL

24 h

mL

1 h
125 mL /h

x

x

=3, 000 mL

24 h
125 mL/h

Chapter Summary

Intravenous Incident … Case Closure
Because the majority of patients have electronically regulated intravenous infusions, nurses (and nurs-
ing students) sometimes forget how to calculate manually regulated flow rates. Had the nursing stu-
dent remembered the formula for determining manual flow in gtt/min, × = ,mL

min
(drop factor)gtt

mL
gtt
min  

or remembered the concepts of dimensional analysis for determining rate, this error could have been 
avoided. Many factors affect manually regulated flow rates, including the placement and position of the 
intravenous catheter in relation to the patient’s heart and to the IV bag. As the patient moves, the IV 
rate can change. Thus, it is important to check the IV rate regularly to ensure that it is infusing on time.

 Chapter Summary 341
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Case Closure
As you finish the chapter, the Case Closure uses 
information learned in the chapter to wrap up 
the case from the beginning of the chapter.

© Jones & Bartlett Learning, LLC. NOT FOR SALE OR DISTRIBUTION.
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For exercises 47–50, answer the questions that relate to 
the following order. (LO 10-5)

Order: 500 mL ½ NS at 75 mL/h to start at 1615 via infu-
sion pump into a right-arm IV site

47. Determine the fluid intervals with corresponding 
times (using traditional time) at which the nurse 
will time tape this solution.

48. At what time will this infusion be complete?

49. What will the nurse include in the “three checks” of 
IV therapy?

50. What will the nurse include in the ongoing IV 
checks?

 Illuminations: Clinical 
 Judgment Queries

For questions 1–4, select the best response.

1. To infuse 3 L over 24 hours using tubing with a  
drop factor of 15, the nurse should establish a flow 
rate of: (LO 10-3)
a. 31 gtt/min.
b. 125 gtt/min.
c. 188 mL/h.
d. 1,875 mL/h.

2. To infuse ampicillin 500 mg in 50 mL D5W over 
30 minutes, the nurse should: (LO 10-3)
a. Set the infusion pump to 10 mL/h.
b. Establish a flow rate of 17 gtt/min.
c. Establish a flow rate of 25 gtt/min.
d. Set the secondary IV infusion rate on the pump 

to 100 mL/h.
e. Not enough data to answer the question.

3. The nurse initiates the order for continuous intrave-
nous infusion, D5 ½ NS at 150 mL/h, with a 1 L bag 
of solution at 0900. When should the next liter bag be 
ready to hang? (LO 10-4)
a. 1500
b. 1540
c. 1600
d. 1607

4. The home care nurse is preparing to visit a patient 
ordered to receive long-term intravenous antibiotic 
therapy. The nurse expects that the patient will have 
which access device? (LO 10-2)

a. Saline lock
b. Heparin lock
c. PICC line
d. Large-volume infusion pump

For questions 5–6, select all that apply.
5. To administer an intermittent infusion of Zosyn 

3.375 g in 100 mL D5W IVPB over 30 minutes via 
infusion pump, the nurse should: (LO 10-2, 10-3)
a. Flush the saline lock prior to injecting the 

medication.
b. Prime the secondary tubing.
c. Set the IV infusion pump to 100 mL/h.
d. Swab the injection port closest to the IV bag with 

alcohol.
e. Establish a flow rate of 200 gtt/min.
f. Calculate the flow rate in mL/h.
g. Verify compatibility of the medication with the 

secondary IV solution.
6. Nursing responsibilities regarding intravenous 

therapy include: (LO 10-2, 10-5)
a. Checking the IV site at regular intervals, accord-

ing to institutional policy
b. Calculating the IV flow rate in mL/h
c. Hanging the primary solution above the second-

ary solution
d. Counting the flow rate in gtt/min
e. Ordering the correct IV solution
f. Observing the patient for complications
g. Programming the infusion pump

7. Order: ketorolac 30 mg IV bolus q6H

  Supply: ketorolac 15 mg/mL

  Reference: Dilute with NS to a concentration of  
5 mg/mL and administer over 2 minutes.

  Circle correct option for each statement, a–d.
  To implement this order, the nurse will:  

(LO 10-2, 10-3)
a. Draw up 0.5 or 2 mL of medication.
b. Dilute medication with 0 or 4 or 5 or 5.5 mL of 

diluent. (HINT: See Clinical Clue before Learn-
ing Activity 10-7.)

c. Deliver medication over 2 or 4 or 8 or 12 fifteen-
second intervals.

d. Administer 0.75 or 1 mL every 15 seconds via the 
proximal or distal port on the IV tubing.

346 ChapteR 10 Infusion Therapy and Calculations
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FIGURE 9-17 The package insert provides reconstitution information.

The medication package insert, and often the label, will provide directions for reconstitution.  
Reconstitution directions are also found in many drug guides. Included in these directions are the  
acceptable diluent, the required volume of diluent, and the resulting dosage strength (Figure 9-17). The 
volume of the reconstituted medication may be larger than the volume of diluent added due to expan-
sion of the powdered medication. Therefore, the nurse must refer to the package insert or label for the 
new dosage strength and not calculate strength based on the volume injected into the vial of medication.

The reconstituted medication should be labeled if the dose is not immediately withdrawn from the vial. 
The label should include the preparation date and time, dosage strength, storage information, discard date, 
and preparer’s initials (Figure 9-18).

246 ChaptER 9 Parenteral Medication Dosage Calculations 
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Vial
Size 

1 gram 2.5 mL 330 mg/mL 3 mL

Amount
of Diluent 

Approximate
Concentration 

Approximate
Available
Volume  

RECONSTITUTION
Preparation of Parenteral Solution
Parenteral drug products should be SHAKEN WELL when 
reconstituted, and inspected visually for particulate matter 
prior to administration. If particulate matter is evident in 
reconstituted fluids, the drug solutions should be discarded.
When reconstituted or diluted according to the instructions 
below, cefazolin for injection is stable for 24 hours at room 
temperature or for 10 days if stored under refrigeration (5°C 
or 41°F). Reconstituted solutions may range in color from 
pale yellow to yellow without a change in potency.
For IM injection, IV direct (bolus) injection or IV infusion, 
reconstitute with Sterile Water for Injection according to the 
following table. SHAKE WELL.

ADMINISTRATION Intermittent or continuous infusion: Dilute 
reconstituted cefazolin in 50 to 100 mL of one of the 
following solutions:
Sodium Chloride Injection, USP
5% or 10% Dextrose Injection, USP
5% Dextrose in Lactated Ringer’s Injection, USP
5% Dextrose and 0.9% Sodium Chloride Injection, USP
5% Dextrose and 0.45% Sodium Chloride Injection, USP
5% Dextrose and 0.2% Sodium Chloride Injection, USP
Lactated Ringer’s Injection, USP
Invert Sugar 5% or 10% in Sterile Water for Injection
Ringer’s Injection, USP
5% Sodium Bicarbonate Injection, USP

WARNING! …
 Device Devised for Full Doses!

Reconstitution devices are to be used only when the full dose of medication in the vial is ordered.

WARNING! 
Manufacturer’s Recommendations for Reconstitution Rule!

Some powdered medications may expand significantly after they are reconstituted with a diluent. For exam-
ple, 1 gram of powdered medication may result in a dosage strength of 100 mg/mL (1,000 mg/10 mL) after 
only 8 mL of diluent is added. Always follow the manufacturer’s recommendations for the type and amount 
of diluent, as well as the resulting dosage strength.
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Chapter 3 ANSWER KEY

Learning Activity 3-1
1. d
2. a
3. b
4. a, b, c

Learning Activity 3-2
1. d
2. e
3. a
4. b
5. f

Learning Activity 3-3
1. The second syringe, with the leading ring at the 3.4 mL 

calibration, contains 3.4 mL of medication.
2. The first syringe, with the leading ring at the 1.5 mL 

calibration, contains 1.5 mL of medication. NOTE: The 
space between the leading ring and the trailing ring is 
dead space and contains no medication.

3. 2.7 mL (2 calibrations past the 2.5 mL mark)
4. 7.2 mL (1 calibration past the 7 mL mark)

Homework

1. False: Enteral medication administration refers to 
medicine given directly into the gastrointestinal (GI) 
tract.

2. False: To ensure accurate measurement of medication 
in a medicine cup, the medication should be poured at 
eye level and measured at the bottom of the meniscus.

3. True

4. True
5. True
6. False: The oral syringe can measure volumes of liquid 

medication up to 10 mL. The medicine cup can  
measure volumes up to 1 ounce.

7. False: The eccentric or off-centered tip alerts the nurse 
that a needle should not be attached to this syringe.

8. False: The appropriate device for administration of  
7 mL of liquid medication is an oral syringe.

9. True
10. True
11. False: The 1 mL syringe should be used to measure 

liquid volumes of less than 1 mL.
12. True
13. True
14. False: One teaspoon cannot be accurately measured 

in all calibrated oral medication administration equip-
ment. Droppers may not be calibrated in teaspoons.

15. False: A medicine cup is calibrated to deliver volumes 
up to 1 ounce (2 tablespoons) of liquid.

16. False: A subcutaneous injection is delivered below all 
of the layers of the skin. An intramuscular injection is 
delivered directly into a muscle.

17. True
18. True
19. False: The more viscous the solution, the lower the 

needle gauge number should be, because the lower 
the gauge, the wider the needle diameter.

20. False: The primary purpose of safety syringes is to 
prevent needlestick injury (i.e., to promote safe med-
ication administration).

21. False: Cartridges need to be loaded into a syringe 
holder for medication administration.

22. True
23. False: U-100 insulin syringes are used to administer 

U-100 insulin only. U-500 insulin syringes are used to 
administer U-500 insulin only.

24. True
25. True
26. False: Medication volumes are determined by reading 

the calibration on the leading ring.
27. False: Medication is withdrawn from a vial by insert-

ing a needle into the rubber stopper on the top. Medi-
cation is withdrawn from an ampule by inserting a 
filter needle into the solution after the ampule neck is 
snapped open.

28. False: Each calibration on a 1 mL syringe is one-
hundredth milliliter.

29. True
30. True
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Illuminations: Clinical Judgment 
Queries
Each chapter contains 10 NCLEX-style 
questions (National Council Licensing 
Exam question types), including NGN 
(NCLEX Next Generation) question 
types.

WARNING!
These notes caution the 
student about common 
pitfalls and errors to be 
aware of in nursing practice.

Homework
Test your comprehension of the 
material at the end of the chapter.

Answer Key
Answers to the Learning Activities, Homework, 
and Clinical Judgment Queries are available at 
the end of the chapter.
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	 xvii

While teaching nursing in both associate and baccalaureate nursing programs, we discovered that while 
some students are very comfortable and competent with math, others are not. Even when a dosage 

calculation course or math proficiency is a requirement for admission to a nursing program, testing at the 
start of each semester in a nursing program reveals that some students need continued support and remedi-
ation to perform dosage calculations. 

Students weak in long division and basic math rely on calculators to problem solve. They appear to have 
lost the understanding of numerical values and thus are not able to discern whether or not a solution is real-
istic. An example of a common error: If the dose is 5 mg, and the patient is supplied 10 mg tablets, the stu-
dent might suggest administering two tablets (20 mg) instead of half a tablet (5 mg). This answer is yielded 
when the problem is set up incorrectly and the student fails to estimate a reasonable amount to administer.

Students observe staff nurses’ reliance on technology to establish infusion rates and determine amounts 
to administer without performing calculations. “Smart pumps” generate infusion rates after the nurse 
inputs the volume and time, and electronic medication administration records (eMAR) include (computer-
generated) amounts to administer. While these devices assist the nurse and reduce medication error 
potential, they may provide a false sense of security, prompting the nurse to eliminate double-checking 
via calculation. Thus, we set out to write a text that would strengthen students’ and nurses’ comfort with 
performing calculations in the clinical setting.

This text offers a step-by-step approach to basic math and dosage calculation. We have included 
approximation as a critical thinking step to evaluate the calculated answer. Believing students have different 
learning styles, we have color-coded steps to appeal to visual learners, provided narrated PowerPoint 
slides to appeal to auditory learners, and provided suggested activities for clinical instructors to support 
kinesthetic learners. Student engagement is supported through questions inserted in each chapter in 
PowerPoint. Adult learners may recognize the relevance of the material presented, as each chapter begins 
with a case study. In addition to demonstrating three different dosage calculation techniques side-by-side, 
we provide tips for performing dosage calculation efficiently in the clinical setting. Learning activities and 
practice problems are designed in response to actual clinical errors or common student errors, in addition 
to reinforcing the content presented. Faculty will appreciate this practical text, which students can use 
throughout the nursing program and into professional practice.

Preface
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xviii

Clinical Nursing Calculations, Third Edition can be used as a primary text for a dosage calculations course 
or as a supplemental text for a nursing course/program or pharmacology course. It also can be used by prac-
ticing nurses. This text is intended to appeal to faculty who teach online or in the classroom, have a strong 
clinical background, and want to apply math concepts to clinical practice. Content can be integrated into 
a medical-surgical curriculum, and clinical instructors can use content for remediation or assigned clini-
cal exercises. Students will enjoy and benefit from the features that distinguish Clinical Nursing Calculations 
from other dosage calculation texts, such as:

	◾ The CASE approach, a step-by-step process of performing dosage calculations

	◾ A tabled side-by-side comparison of three methods of dosage calculation (ratio-proportion, formula 
method, dimensional analysis) for each calculation

	◾ A case study that opens and closes each chapter 

	◾ Color coding of values and labels to appeal to visual learners

	◾ Advantages of each approach presented:

•	 Ratio-proportion promotes critical thinking.

•	 Formula method is a shortcut tactic useful for individuals who easily grasp math.

•	 Dimensional analysis is most useful when multiple conversions are required.

CASE is an acronym for a four-step calculation process, developed by the authors, that will prompt the 
student to methodically proceed with calculations:

	◾ Convert

	◾ Approximate

	◾ Solve

	◾ Evaluate

First, the student must determine if it is necessary to convert the ordered dose and the supplied dose to 
like units of measurement. After converting, the student can approximate the amount to administer. The 
approximation step promotes confidence in the answer if the approximated value is close to the solved 
value. To solve the dosage calculation, the student uses one of three methods of dosage calculations: ratio-
proportion, formula method, or dimensional analysis. In the evaluate step, the student compares the solved 
value to the approximated value and checks the answer by repeating the calculation, replacing the unknown 
(x) with the solved value. The Approximate and Evaluate steps promote critical thinking that is vital to safe 
medication administration.

Introduction
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	 xix

Numerous pedagogical features are included in every chapter. An outline, followed by Learning Out-
comes and Key Terms (with page numbers for locating them within the chapter), begins every chapter. 
When defined in the text, the key terms are in bold. Expanding on the CASE acronym, each chapter includes 
a case study: opening with a Case Consideration in which a clinical issue is presented that includes a dosage 
error or potential error (relevant to the chapter material) and then concluding with a Case Closure in which 
the clinical issue is explained and resolved.

Learning Activities are inserted after each new concept is taught. Many of these activities are designed to 
be used with an audience response system in the classroom or to facilitate student engagement during inde-
pendent learning. Because many students have difficulty remembering when and how far to round, Rounding 
Rules are emphasized as a key feature. Warnings and Clinical Clues provide helpful tips that apply to clini-
cal practice. Chapter Summaries provide a quick reference to chapter material and are organized by learning 
outcomes. Each chapter concludes with 50 questions that can be assigned as homework or that students can 
use for practice. Homework is followed by a feature called Illuminations: Clinical Judgment Queries. These 
are critical thinking questions written in a format similar to items on the National Council Licensing Exam 
(NCLEX). All questions are referenced to learning outcomes, allowing students and faculty to select questions 
by outcome for practice or homework.

General features throughout the  text include:

	◾ Expanded clinical content, including nutrition and insulin pen calculations 
	◾ Legal implications of medication administration
	◾ Exercises targeting safe practice with high-alert medications
	◾ Examples given in eMAR and electronic health record format
	◾ Information from The Joint Commission and the Institute for Safe Medication Practices regarding safe 

medication administration

Faculty and students will appreciate the use of current medications presented with large readable la-
bels in this text. Realistic dosages, practical clinical application, and case studies should assist students and 
nurses to perform clinical calculations with competence. 

What’s new in the Third Edition?

	◾ The lighthouse on the text cover is a symbol of strength, safety, and illumination. Strength is a 
quality that enables students to overcome obstacles. We hope that our students refer to this text as 
The Lighthouse Text and that it will empower them to overcome challenges associated with clinical 
calculations.
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xx

	◾ Four new features to illuminate the pathway to safety, that is, safe medication administration, have been 
added:
•	 Illuminations: Clinical Judgment Queries—Added to these NCLEX-style questions that promote criti-

cal thinking are NGN (NCLEX Next Generation) items. These rigorous items make a perfect assign-
ment for small group work in a classroom or clinical setting!

•	 Illuminations: Calculations Quick Guide—This a concise reference of key math skills covered 
throughout the text to include metric conversions, basic dosage calculations, computations requiring 
reconstitution, basic and critical care IV calculations, safe dosage determination, and implementa-
tion of a weight-based heparin protocol. This reference is located in the back of the text, before the 
back cover, to provide convenient access.

•	 Illuminations: Video Calculation Clips—These short video clips, accessible via the Navigate platform, 
demonstrate the aforementioned clinical calculation skills.

•	 Illuminations: Mastery Assessments—Added to the Navigate platform are a set of 14 questions per 
chapter, 4 of which are NCLEX-style items. These brief assessments will aid the student in determin-
ing and, ultimately, achieving mastery of the most important information in each chapter!

	◾ The key terms listed on the first page of each chapter now have page numbers next to them to facilitate 
their location within the chapter.

	◾ Key features, i.e., Rounding Rules and Clinical Clues, are numbered within each chapter to facilitate  
reference and location within the text.

	◾ New assessments, containing six to seven questions per chapter, are accessible. Questions are tagged 
with Learning Outcomes. Answers are available for faculty only.
•	 50-question midterm exam (on Chapters 1–8)
•	 100-question comprehensive final exam (on Chapters 1–15)

	◾ Information on safe medication administration has been updated in accordance with the guidelines 
promulgated by the Institute for Safe Medication Practices.
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