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VitalSigns

In troduction VitalSigns

Vitalsigns serve as astarting pointin assessing the overalfunctioning ofthe body andare asnapshotofapointin
time that reffectsthe immediate status ofabaseline ortrends ofthe valuesovertime. Vitalsigns include the
measurementoftemperature, pulse, respirations, bloodpressure andQO; saturation.

There are normaly five vitalsigns thatare measured: temperature, pulse, respirations, bloodpressure, andpain. Oxyigen
saturation isalso frequently included

The nurse mustbe able to do the fo lowing:

Measure vitalsigns correctly.

Use the equipmentneededforvitalsign measurements correctly.

Understandwhatthe vitalsigns te lyou aboutthe client.

Be organizedanduse asystematic approach when measuring vitalsigns

Delegate vitalsign measurements to otherhealthcare providers

Analyze andinterprettrends overtime.

Respondto changes in vitalsigns quickly andappropriately.

Communicate anddocumentfindings accurately.

Vitalsigns alone are notenough to evaluate body functioning ordetermine problem-solving steps. Vitalsigns are one
setofclues usedinco laboration with otherphysiologicalmeasurements andassessmentfindingsforthe basis ofproblem
solving and indication ofbasic body functioning.

AbnormalVitalSigns

The dlient’s baseline range ofvitalsigns, which may ormay nottypicaly run inthe normalrange,
incomparison to currentfindings.

The dlient’s health history, therapies andprescribedandover-the-countermedications as these may predictably
affect one ormore vitalsigns; the impactojvitalsign measurementson medication administration, andvice
versa. Some medications areonly given when aparticularvitalsign iswithin aparticularrange. Andsome
medicationsare contraindicatedwhen certain vitalsigns are withinacertain range.

Environmentalfactors may falsely affectvitalsigns (such as the effectofawarm, humidroom on the
dient’s temperature).

Ensurethatthevitalsign equipmentisworking corvectly priorto measurementinorderto provide accurate findings,
andselectthe correctequipmentforthe client’s condition andcharacteristics (such as age andsize).

An acute episode ofanxiety can cause the physiologic response ofan increasedpulse rate.

A lowheartrate means the body is receiving less blood/perfusion, which acan cause decreasedcardiac output
Ineffective, rapidrespirations resultin adecrease inserum oxygen andimpairedgas exchange.

A dlientwho has hadasurgicalprocedure is likely to be in acute pain, which impacts vitalsign results

A decreasedpulse oximetry indicates insufficientoxygenin the bloodand, therefore, ineffective
peripheraltissue perfusion.

The client'sage gender; activity, medication, andhealth statusinffience theirvitalsigns
Comparedwith adults ininfants andchildren:

pulse andrespirations run higher
bloodpressure runs lower



*  bruchialandapicalpulse are the bestsites forassessing pulse

* respirationstendto be lessregularin
infants Vitalsignsinolderadultsare inffuencedby
agng.
Vitalsignmeasurements are the nurse’s responsibility. However, when appropriatg nursesmay delegate them to
unlicensed nursing assistantpersonnelafterthe nurse has determinedthatthe client’s condition is stable. The nurse
mustreviewthe vital sign dataanduse nursing knowledge to fo lowthe nursing process basedon the dataobtained.

Theskilofapicalpulse measurementcannotbe delegated. The nurse completesthevitalsignsupon admission to establish

baseline vitalsignsandto assessthe client’s stability before delegating.

by
Recdlfiom previous knowledge that
» Vitalsigns andotherphysiologicalmeasurements oftenprovide the basis forproblem solving.
* Cargfultechnique ensures accurate findings
 Temperaturg pulsg respirations bloodpressure, andoxygensaturation are usualy assessedatthe same
time atset intervals.
 The ability to obtain accurate measurements ofvitalsignsis criticalbecause vitalsigns arean indication ofbasic
body functioning.
» lItis appropriate to begin the physicalassessmentby obtaining this data.
* The skilsrequiredto measurevitalsigns aresimple, butthe simplicity shouldneverreduce the criticalvalue
ofthe task.
Changes in vitalsigns signalachange in physiologicalfunction andcan change basedon many factors, such as:
*  enwironmentaltemperature
*  physicalexertion
* effects ofilness
Assessmentofvitalsigns
provides:
*  aues foridentifying nursing diagnoses, implementing plannedinterventions andevaluating outcomes
*  monitoring ofaclient’s condition, identification ofproblems, andevaluation ofintervention responses
* datausedto determine adlient’s health status andneedformedicalomursing interventions

orVitalSigns .|

Vitalsigns are interrelated A rise in temperature ofone degree Fahrenheitmay cause an increase inthe pulse rate
by fourbeats perminute. Respiratory ratesandbloodpressure readings alsoincreasewith ariseintemperature. When
bloodpressurefals because ofahemorrhage, the pulse andrespirationsincrease to compensate.

ClientCondition

A dlient’s condition determines when, where, how, andby whomvitalsigns are measured,
* The frequency ofvitalsign measurements is keptto aminimum butwi Ilikely be increasedas the
client's condition worsensandbecomesmore acute.
¢ The nurse is responsible forjudging whethermore frequentassessments are necessary.
Assessing ClientStatus

Nurses measure vitalsigns to assess aclient’s status as partof
*  baseling admission, androutine physicalassessments
* areviewoforchange inaclient's condition



*  beforg during andaftercertain medications and/orbloodadministration

*  ahedlthcare provider’s orderandin preparation forahealthaare provider's exam

* gfadlity’s standardofpractice andpolicy

* begforg during andafteraninvasive procedure and/omursing interventions thatimpactavitalsign
Delegating VitalSign Measurements

* Vitalignmeasurements arethenurse’s responsibility. However; when appropriatg they may bedelegatedto
unlicensed nursing assistantpersonnelafterthe nurse hasdeterminedthatthe client's condition isstable.
* The nurse mustreviewthe vitalsign dataanduse nursing knowledge to fo lowthe nursing process basedon
the data obtained.
Note: A nurse cannotdelegate the skilofmeasuring an apicalpulse.
Anincreasedtemperature may cause anincreasedpulse rate.
An increasedtemperature may cause an increasedrespiratory rate.
Anincreasedtemperaturemay cause anincreasedbloodpressure.
A decreasedbloodpressure may cause anincreasedpulse
rate.
A decreasedbloodpressure may cause anincreasedrespiratory rate.
Vitalsign monitoring is afundamentalcomponentofnursing care. As you leam to assess vitalsigns, itis
importantto know the normalvalues so thatyou wilbe able to recognize andrespondto abnormabvitalsigns.
Reviewthe image shown here for the acceptable ranges ofvitalsigns in adults
A dient’s age, gender; activity, medications andhealth status inffuence
vitalsigns Comparedwith adults, ininfantsandchildren:
* pulse andrespirations run higher
*  Dbloodpressure runs lower
*  bruchialandapicalpulse are the bestsites forassessing pulse
* respirationstendto be lessregularin
infants Vitalsignsinolderadultsare inffuencedby
aging.
Comparedwith adults:
¢ The pulse rate tends to run higherininfants andchildren.
* The respiratory rate tends to run higherin infants andchildren.
* The bloodpressure tends to runlowerin infants andchildren.
*  The apicalandbrachialpulse are the bestsites forassessing pulse in infants andchildren
The rapzmuons tendto be less regularin infants
These are typicalfactors thatimpactvitalsign measurements:
* The clients baseline range ofvitalsigns, which may ormay nottypicaly run inthe normalrange.
* The dients health history, therapies, andprescribedandover-the-countermedications as these may predictably
affect one ormore vitalsigns.
*  Environmentalfactors may falsely affectvitalsigns (such as the effectofawarm, humidroom on the
dlient’s temperature).
*  Somemedicationsareonly given whenaparticularvitalsign iswithin aparticularrange. Andsome medications



are contradictedwhen certainvitalsigns are within acertain range.



» Vitakign equipmentmustbe working corrvectly before measurements in orderto provide accurate findings
* Equipmentmustbe selectedcorrectly forthe clients condition andcharacteristics (such as age andsize).
There are many causesforabnormalbvitalsigns thatthe nurse can actupon. Possible nursing diagnoses focuson whena
client’s vitalsigns are abnormal, including:
*  riskforimbalancedbody temperature (hyperthermiaoriypothermia)
* ingffadive thermoreqgulation
* activity intolerance
* anxiety
*  deaeasedaardiac output
*  deficientorexcess ffuidvolume
* impairedgas exchange
* acute pain
* ingffective peripheraltissue perfuision
* riskofinjury
Itis veryimportantto accurately recordandreportvitalsign measurements in the client’selectronic
medicalrecord(EMR).
* Inform the healthcare providerofabnormabvitalsigns andsubsequentfo low-up assessmentdatayou obtain.
* Documentthe route andsite usedto obtaintemperature, bloodpressure, pulse, andoxygen saturation.
¢ Documentwhen vitalsigns areabnormalforthe dlient’s expectedvalues by recording thefinding, any intervention,
and clientresponse.
* FEarly Waming Scores (EWS) are usedby many healthcare organizations. When vitalsign measurements are
entered into the EMR, this system identifies subtle changes which may be the firstsigns ofachange in the
dlient's condition andalerts nurses.

VitalSigns

Inform the healthcare providerofabnormalvitalsigns andsubsequentfo low-up assessmentdatayou obtain.
Documentthe route andsite usedto obtaintemperature bloodpressure, pulse andoxygen saturation.
Documentwhen vitalsignsare abnormalforthe client’sexpectedvalues by recording the finding, anyintervention,
andclientresponse.

*  Documentation isimportantbutnotuntilafterpriority nursing actionshave been taken, such asanalyzing the
vital signsandnotifying the healthcare providerwhen appropriate.

*  Early waming scores (EWS) are usedby many healthcare organizations. When vitalsign measurementsare
enteredinto the electronic health record(EHR), EWS identifies subtle changes, which may be the firstsigns
ofachange in the client’scondition, andalertsnurses The nurse shouldneverignore the EWS andan EWS
waming doesnotrequire a healthcare providerto be notified Furtherassessmentwouldbe the nextstep to
determine the propercourse ofaction.

The dlient’s baseline range ofvitalsignsmay ormay nottypicaly runin the normalrange. The dlient’s health history,
therapies, andprescribedandover-the-countermedications may predictably affectoneormorevitalsigns Somemedications
areonly given whenaparticularvitalsign is withinaparticularrange. Andsome medications are
contradictedwhencertain vitalsigns are withinacertain range.

This bloodpressure isthe baseline forthis dlient. Itis elevatedinterms ofthe standardparameters but, forthisdlient, itis
normalandthere are no additionalcuesforconcem. Before giving the medication asordered, the nurse wouldstilcomplete






nursing assessmentincase there are otherfactorsofconcem andassess the clientafterthe dose has takeneffectto determine
the effecton the clientandthe bloodpressure.
The dlient'srespiratory rateandpulseoximetry findingsrequireimmediateaction. Thepriority hereisto stabilize the
clientwith regardto airway, breathing, andcirculation (ABCs), which wouldindlude assessing the
clientforadditionalcues ofrespiratory distress to be immediately addressed,
Afterstabilizing the clientandaddressing theirurgentneeds, the nurse wilcalthe healthcare providerto discuss the status
andestablish aplan ofcare. Caling themrightaway wouldnotbe the priority.
Vitalsign results mustnotbe taken as an isolatedvalue butshouldbe usedas aguide basedon many factors thatmay
affectthe assessment. The clientsage andhealth status, aswe lasthe typicalnormalrange forthisclient, are alcues
thathelp determine the course ofaction. Also, wasthe equipmentfunctioning correctly?Wasthe correctsize
ofbloodpressure cuffused?Hadlthe clientjustbeen up walking?Is the room too warm?Is the clientin pain’There are
severalvitalsigns here thatare abnormal, notjustone. Togetherthey paintapicture, butnotin isolation. More datais
neededto determine actionsto take afterthe client is stabilized.
Aging is notaknowncontributing factorto an elevatedpulse rate. An elevatedpulse is more typicalin infants
andchildren.
The nurse woulddetermine ifthis pulse rate is typicalforthis client, given whattheirbaseline has been andmedical
history/status. Activity can cause atemporary elevation inpulse rate.
Here is amemory aidto help as you lookforcues: 3 Hs andP

* hypoxia

*  hyperthermia

* hypovolemia

* pain



Temperature
Temperature |
Radiation: Heatistransferredbetweenthe surfacesoftwo objects withoutdirectcontact. Surgicalroomsare cool, andthe
dient’sskin isexposed, so radiantheatlosscan be significant.

Conduction: Heatistransferredfrom one objectto anotherthrough directcontact: Conductive heatlossis minimizedwhen a
person wears severallayers ofclothing.

Convecdtion: Heatis transferredaway through ainmovement Convective heatis lostwhen aperson is using afan to cooldown.
Heatis lostfasterwhen the skinis moistened.

Evaporation: The constanttransferofheatenergy occurs when aliquidbecomes agas, such as with perspiration.

Shiveringis theinvoluntary skeletalmuscle movementasaresponseto bodily temperaturedifferences andgreatly increases
heat production andis therefore counterproductive in aclientwith afever:

To treatafever; maximize heatloss by limiting blankets andclothing withoutcausing shivering andkeeping the client’s clothing
andbedlinensdry, contro ling the room temperature, andapplying adampcloth to theforehead. Itisno
longerrecommended practice to use baths andice packs to reduce feverdue to the riskforinducing shivering.
Tympanic thermometermeasurementsare reffective ofcore body temperature, notbody surface temperature. They provide
arapid reading. Tympanicthermometers arethemostaccuratecomparedto oral, axilary andrectal They arealso
notinffuencedby environmentaltemperatures

Thermoregulation, HeatLoss, andHeatProduction

HeatlLoss

Heatloss is anormalprocess thatoccurs through radiation, conduction, convection, andevaporation.
Radiation: Heatis transferredbetweenthe surfaces oftwo objects withoutdirectcontact.
*  Peripheralvasodilation = increasedbloodffowfrom intermalorgans to skin = increasedradiantheatioss
*  Peripheralvasoconstriction= lessens radiantheatloss
*  (onsiderthese scenarios:
*  When surgicalrooms are coolandthe patient’s skinis exposed, radiantheatloss can be significant
» Ifthe temperature in the patients room is warmerthan the skin, the body wilabsorb heatthrough
radiation.
* Ifthe dientis standing, they wilhave agreatersurface areaexposedthan whensitting orlying
inafetal position, andtherefore radiantheatioss is greater:
*  Removing apatient’s dothing orblankets promotes radiantheatioss
* The patientdressedin dark, closely woven dlothing willose lessheatto
radiation. Conduction: Heatis transferredfrom oneobjectto another throughdirectoontact.
* Conductive heatis lostwhenwarm skin touches acoolerobjectsuch as the use ofan ice packoracoolcloth.
* Conductive heatloss is minimizedwhen aperson wears severallayers
ofclothing. Convection: Heatis transferredaway through airmovement.
* (Convective heatis lostwhen aperson is using afan to cooldown. Heatis lostfasterwhenthe skin is moistened.



Evaporation: The constanttransferofheatenergy occurs when aliquidbecomes agas.
*  Waterandheatioss occurswhenmoisture from the skin(perspiration, to coolthe skin)andfrom the lungs
(respiration) evaporates constantly, approximately 600 to 900 mL aday.
*  Diaphoresis: visible perspiration (tpicaly the
Jforeheadandupperthorax) HeatProduction

Metabolism isthe chemicalreaction inalce Isofthe body, andthisreaction producesheat Thehigherthe metabolism, the
more heatthatis produced, andvice versa. The production ofheatoccurs during rest, voluntary movements,
involuntary shivering, andnon-shivering thermogenesis

Basalmetabolism: The basalmetabolic rate (BMR) is the heatproducedby the body atabsolute rest

*  Absence ofthyroidhormones reduces BMRby half= decreasedheatproduction
* Large amounts ofthyroidhormones greatly increase the BMR= increasedheatproduction
* BMRinmen Is higherthan in women due to the hormone testosterone.
Voluntary movements: muscularactivity during exercise requires more energqy = BMRinareases during
adivity = heat production greatly
increases.  Shivering :involuntary skeletalmusclemovementas aresponseto bodily temperaturedifferences
* The bodily temperature differences resultin significantenergy demands andleadto increasing
heatproduction to balance body temperature thathelps the shivering stop.
* This draining ofenergy sources can be serious, particularly forclients who are vulnerable.
* Shivering wilincrease the body temperatureasitisintendedto do. Therefore, beawarethatshivering
inaclientwith afeveris counterproductive.

Non-Shivering Thermogenesis : occursinthose who cannotshiverinorderto inarease heatproduction (such asneonateswho

insteadmetabolize brownfatto produce heat).

Inorderto function effectively, the body's temperature mustremain inthe optimalrange of36°to 38°C(96.8°to

1004°F). Tom’s currenttemperature along with the factthathe is perspiring indicates his temperature is elevated (notnormal),
andtheperspiration ishis body’s attempitto dearease (notmaintain) his temperatureby means of evaporative (notradiant,
conductive, orconvective) heatloss (notproduction).

Evaporative heatloss is the constanttransferofheatenerqy whenaliquidbecomes agas. Waterandheatloss occurs when
moisturefrom theskin(perspiration, to coolthe skin)andfrom the lungs (respiration) evaporates constantly, approximately
600 to 900 mL aday.

FactorsjAffectinglBodATemperature
Age

During infang), temperatureregulation isunstable because ofimmature physiologicalmechanisms, which oftencontinuesto be the
case untilpuberty. In olderadults, thenormalrange lowersandabody temperature of95eFis notunusualforsome incold
weather; however; the average body temperature inolderadults is 35e(-36.1eC(95eF-97eF). With aging, sensitivity to

temperatureextremes develops becauseofdeteriorating controlofthemechanisms lesssubcutaneous tissue, anddecreased
metabolism.



GenderandHonmone Levels

Women generaly have greatervariations inbody temperature than men due to hormonalchanges during ovulation and
menopause. Theseffuctuations duringovulation help predictfertility. During menopause, the honmonalchanges causeperiods of
intense heatandperspiration (caledhotffashes). Also, as mentionedeariier; men have ahigherbasalmetabolic rate (BMR)
than women due to the hormone testosterone.

Exercise

The needforincreasedbloodsupply to themusdes andcarbohydrate/fatbreakdown increases metabolism andthereforeheat

production andbody temperature.
Circadion Rhythm andTime ofDay

Body temperature increasessteadily throughoutthe day from itslowestpointsometime inthe middle ofthe
nightthroughout early moming to amaximum around1600. Then itbeginsto decline backto the lowestpoint.
Stress

Hormonalandneuralstimulation causedby physicalandemotionalstress increases metabolism andthereforeincreases heat
production andbody temperature. An example ofthiswouldbe an increasedtemperature inaclientwho isanxious.
Environment

Warm andcoldenvironmentsimpactthe body temperature ofaperson whose heat-loss mechanisms donotadequately regulate

body temperature
Routes ofTemperature Measurerment

Temperatures can be taken atthe fo lowing sites: oral rectal tympanic membrane, temporalartery, esophageal,
pulmonary artery, axilary, orurinary bladder:

Normalranges vary by site ofthe measurement Forexample, the average oraltemperature foryoung adults is
37°C(986F) whereas inolderadults the average core temperature is between35° and361 °C(95° to 97°F)
Consistentuse ofone site of measurementalowsforcomparison andmonitoring ofpattems

Hypothalmus Functionality

Alterationsin temperature controlwilresultifthe hypothalamus orspinalcordis diseasedordamaged

RelevantTemperaturefMeasurements

These findings are normalforan olderadultatthis time ofday andatthese measurementsites

Body temperature increasessteadily throughoutthe day from itslowestpointaround0600 to amaximum around1600.
Normalranges vary by the site ofthe measurement. Inolderadults, the average core temperature is between 35°
and36.1°C. The average oraltemperature range is 36° to 38°C This normalcy is furtherverifiedby the proofthatthe
dlient'scirculation is adequate with warm skin andpinkimucous membranes

Temperature elevations are frequently the sign ofilness Temperatures exceeding 105degrees Fahrenheitalso have the
potential to damage normalbody ce Is andtherefore intervention is often necessary. Obtaining asingle body
temperature measurementis only one smalpiece ofthe puzzle anddoes notpresentthe whole picture. Itis
importantto monitorbody temperature throughoutthe day atdifferenttimes andcompare these measurements to the
client’s baseline temperature atthose same times Theterms pyrexia, febrile, andhyperthermiaareusedto describethe
condition ofhavingabovenormalbody temperatures Fever isactualy abody defense. Elevatedbody temperature destroys
invading bacteria. However;, an elevatedbody temperature can



have negative effectson the body whenthe rise ofbody temperature accelerates beyondthe body's ability to regulate it
Learn more below.

Negative Effects ofElevatedBody Temperature

*  During afever; the body'smetabolism increasesasthe body'sthermorequlation mechanismskickin. This
increased metabolism resultsinadditionaloxygenrequirements. Ifthe body cannotmeetthisdemandformore
oxygen, ce lular hypoxiaoccurs.

* (e lularhypoxiainthe tissue ofthe heart{myocardium) = angina(chestpain)

* (e lularhypoxiainthe tissue ofthe brain (cerebrum) = confusion

* Increasedoxygen demands = increasedrespirations (to bring in more oxygen) = waterloss (through
respirations) = ffuid volume deficit
Increasedbody temperature = diaphoresis (3weatmg to coollhe Slan) waterloss = ffuidvolume deficit

ofElevatedBody

Fever(Pyrexza) Exposure to someone with Inﬂ”uenzaA

Feverisalso known as afebrile episode.
Pathophysiology
*  Mildfeverup to 39%((102.2eF) enhances the body's immune system.
* 1 white bloodce I(WBC) count= | bacterialgrowth
* 1 interferon = | virus growth
* 1 energy demands =1 metabolism =increasedO2 demands = 1 heartrate (HR) 1 respiratory
rate (RR) Symptoms
* > 38e((1004eF, adultorchild)
* Chils shivers, feels cold(body’s attemptto release heat)
*  Advancedfever: feelswarm anddry, then the skin becomes warm andffushed(vasodilation) anddiaphoresis
occurs (evaporation to release heat)
*  Hypoxia(due to inaeasedO2 demands), diaphoresis, dehydration (due to ffuidloss from diaphoresis and| RR)
* ElevatedWB
C Nursing
Implicati
»  Stress causedby feveris particularly dangerous forclients with cardiac orvespiratory issues
(increasedoxygendemands
= hypoxia).
*  Excessive diaphoresis andRRIleadto ffuidimbalance/dehydration
* Feverreduction interventions are encouragedto help the body to
release heat Hyperthermia Discovery ofdisease inthe }
Pathophysiology
*  Unlike fever, hyperthermiais causedby disease/traumato the hypothalamus
*  Hyperthermiaresults in impairmentofheat-loss mechanisms
*  The body can'tpromote heatloss ordecrease the production ofheat. Therefore, the temperature continues to increase.
*  Reaalthatmalignanthyperthermiais agenetic predisposition to uncontro ledproduction ofheatafterreceiving
certain anesthetics.
Symptoms
* Same as

afever Nursing



Implications



