HOW TO DO REFRACTION EYE EXAM

(UNDERSTANDING HOW TO DO REFRACTION EYE EXAM IS FUNDAMENTAL FOR OPTOMETRISTS AND OPHTHALMOLOGISTS TO
ACCURATELY DIAGNOSE REFRACTIVE ERRORS AND PRESCRIBE CORRECTIVE LENSES. THIS COMPREHENSIVE GUIDE WILL DELVE INTO
THE INTRICATE PROCESS OF A REFRACTION EYE EXAM, COVERING ITS PURPOSE, THE EQUIPMENT INVOLVED, STEP-BY-STEP
PROCEDURES, AND THE INTERPRETATION OF RESULTS. WE WILL EXPLORE OBJECTIVE AND SUBJECTIVE REFRACTION TECHNIQUES,
DISCUSS COMMON REFRACTIVE ERRORS LIKE MYOPIA, HYPEROPIA, AND ASTIGMATISM, AND HIGHLIGHT THE IMPORTANCE OF
PATIENT COMFORT AND COMMUNICATION THROUGHOUT THE EXAMINATION. MASTERING THESE ASPECTS ENSURES PRECISE VISION
CORRECTION AND OPTIMAL PATIENT OUTCOMES.
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THE PURPOSE AND IMPORTANCE OF REFRACTION EYE EXAMS

A REFRACTION EYE EXAM IS A CRITICAL DIAGNOSTIC TOOL USED BY EYE CARE PROFESSIONALS TO DETERMINE THE REFRACTIVE
POWER OF A PERSON’S EYES. |TS PRIMARY PURPOSE IS TO IDENTIFY AND QUANTIFY ANY REFRACTIVE ERRORS, SUCH AS MYOPIA
(NEARSIGHTEDNESS), HYPEROPIA (FARSIGHTEDNESS), ASTIGMATISM, AND PRESBYOPIA. BY PRECISELY MEASURING HOW THE EYE
FOCUSES LIGHT, OPTOMETRISTS AND OPHTHALMOLOGISTS CAN THEN PRESCRIBE THE CORRECT EYEGLASSES OR CONTACT LENSES
TO ACHIEVE CLEAR AND COMFORTABLE VISION. WITHOUT AN ACCURATE REFRACTION, INDIVIDUALS MAY EXPERIENCE BLURRED
VISION, EYE STRAIN, HEADACHES, AND DIFFICULTY PERFORMING DAILY TASKS.

THE IMPORTANCE OF A THOROUGH REFRACTION EYE EXAM EXTENDS BEYOND SIMPLY CORRECTING BLURRY VISION. |T IS OFTEN A
PART OF A COMPREHENSIVE EYE HEALTH ASSESSMENT, AS CHANGES IN REFRACTIVE ERROR CAN SOMETIMES BE AN EARLY
INDICATOR OF UNDERLYING EYE CONDITIONS OR SYSTEMIC DISEASES. FOR EXAMPLE, A SUDDEN CHANGE IN PRESCRIPTION MIGHT
SIGNAL THE ONSET OF CATARACTS OR EVEN DIABETES. THEREFORE, A SKILLED EYE CARE PROFESSIONAL WILL NOT ONLY
CONDUCT THE REFRACTION BUT ALSO ASSESS OVERALL EYE HEALTH, MAKING THE REFRACTION EXAM AN INDISPENSABLE
COMPONENT OF PREVENTATIVE EYE CARE.

ESSeENTIAL EQUIPMENT FOR A REFRACTION EYE ExXAM

PERFORMING AN ACCURATE REFRACTION EYE EXAM RELIES ON A SUITE OF SPECIALIZED INSTRUMENTS, EACH DESIGNED TO MEASURE
DIFFERENT ASPECTS OF THE EYE'S REFRACTIVE STATE. THE AVAILABILITY AND PROPER CALIBRATION OF THIS EQUIPMENT ARE
PARAMOUNT FOR OBTAINING RELIABLE RESULTS. THESE TOOLS ENABLE THE EYE CARE PROFESSIONAL TO OBJECTIVELY MEASURE
REFRACTIVE ERROR AND THEN SUBJECTIVELY REFINE THE PRESCRIPTION BASED ON THE PATIENT'S FEEDBACK.

THE PHOROPTER

THE PHOROPTER IS ARGUABLY THE MOST RECOGNIZABLE PIECE OF EQUIPMENT IN A REFRACTION ROOM. THIS DEVICE, WHICH
RESEMBLES A LARGE PAIR OF EYEGLASSES, CONTAINS A MULTITUDE OF LENSES. BY ROTATING DIFFERENT LENSES INTO POSITION,
THE EXAMINER CAN PRESENT VARIOUS CORRECTIVE POWERS TO THE PATIENT, ALLOWING THEM TO COMPARE DIFFERENT VISUAL



ACUITIES AND DETERMINE THE OPTIMAL PRESCRIPTION. THE PHOROPTER ALLOWS FOR RAPID SWITCHING BETWEEN SPHERICAL,
CYLINDRICAL, AND PRISMATIC LENSES, FACILITATING A THOROUGH ASSESSMENT OF MYOPIA, HYPEROPIA, ASTIGMATISM, AND EYE
ALIGNMENT.

THe ReETINOSCOPE

THE RETINOSCOPE IS AN INSTRUMENT USED FOR OBJECTIVE REFRACTION. |T SHINES A LIGHT INTO THE PATIENT'S EYE AND THE
EXAMINER OBSERVES THE “REFLEX” OF LIGHT ON THE RETINA. BY MOVING THE RETINOSCOPE, THE EXAMINER CAN DETERMINE THE
DIRECTION AND MAGNITUDE OF THE REFRACTIVE ERROR WITHOUT REQUIRING ANY VERBAL RESPONSE FROM THE PATIENT. THIS IS
PARTICULARLY USEFUL FOR EXAMINING CHILDREN, INDIVIDUALS WHO HAVE DIFFICULTY COOPERATING, OR THOSE WHO CANNOT
COMMUNICATE EFFECTIVELY. THE RESULTS FROM RETINOSCOPY PROVIDE A STARTING POINT FOR THE SUBJECTIVE REFRACTION.

THe LensMeTER (FOCIMETER)

W/HILE NOT DIRECTLY USED IN PERFORMING THE EXAM ON THE PATIENT, A LENSMETER IS CRUCIAL FOR VERIFYING THE POWER OF
EXISTING EYEGLASSES OR CONTACT LENSES. THIS ENSURES THAT ANY CHANGES IN PRESCRIPTION ARE ACCURATE AND NOT DUE
TO OUTDATED OR INCORRECT CURRENT CORRECTION. |T IS ALSO USED TO CHECK THE PRESCRIPTION OF NEW LENSES BEFORE THEY
ARE DISPENSED.

CHART PrROJECTOR OR EYE CHART

A CHART PROJECTOR OR A WELL-LIT EYE CHART (LIKE THE SNELLEN CHART) IS ESSENTIAL FOR VISUAL ACUITY TESTING. THIS
ALLOWS THE EXAMINER TO MEASURE HOW CLEARLY A PATIENT CAN SEE AT A SPECIFIC DISTANCE. DIFFERENT CHARTS MAY BE
USED TO ASSESS ACUITY AT NEAR AND FAR DISTANCES, AND FOR TESTING COLOR VISION AND CONTRAST SENSITIVITY. THe
CHART IS ILLUMINATED CONSISTENTLY TO ENSURE STANDARDIZED TESTING CONDITIONS.

TRIAL LENS SET

A TRIAL LENS SET IS A COLLECTION OF INDIVIDUAL LENSES OF VARIOUS POWERS, TYPICALLY HOUSED IN A FRAME. \WHILE THE
PHOROPTER IS MORE COMMONLY USED FOR THE BULK OF THE SUBJECTIVE REFRACTION, A TRIAL LENS SET CAN BE INVALUABLE FOR
FINEZTUNING THE PRESCRIPTION, ASSESSING BINOCULAR BALANCE, AND EVALUATING HOW SPECIFIC LENS POWERS AFFECT THE
PATIENT'S VISION. T PROVIDES A MORE TACTILE AND PERSONALIZED WAY TO ADJUST THE PRESCRIPTION.

OBJECTIVE REFRACTION TECHNIQUES

OBJECTIVE REFRACTION METHODS PROVIDE AN INITIAL ASSESSMENT OF THE EYE'S REFRACTIVE ERROR WITHOUT REQUIRING
ACTIVE PARTICIPATION OR FEEDBACK FROM THE PATIENT. THESE TECHNIQUES ARE INVALUABLE FOR ESTABLISHING A BASELINE
PRESCRIPTION, ESPECIALLY WHEN SUBJECTIVE RESPONSES ARE UNRELIABLE OR IMPOSSIBLE TO OBTAIN. THEY OFFER AN UNBIASED
MEASUREMENT OF HOW LIGHT IS FOCUSING WITHIN THE EYE.

ReTINOSCOPY

AS MENTIONED EARLIER, RETINOSCOPY IS A CORNERSTONE OF OBJECTIVE REFRACTION. THE EXAMINER SHINES A LIGHT BEAM INTO
THE PATIENT'S PUPIL AND OBSERVES THE RESULTING REFLEX ON THE RETINA. BY NEUTRALIZING THE MOVEMENT OF THIS REFLEX
WITH LENSES FROM A RETINOSCOPE OR A TRIAL LENS SET, THE EXAMINER CAN DEDUCE THE REFRACTIVE ERROR. A "wiTH”
MOVEMENT OF THE REFLEX INDICATES MYOPIA OR UNCORRECTED ASTIGMATISM, WHILE A " AGAINST” MOVEMENT SUGGESTS
HYPEROPIA. THE SPEED AND DIRECTION OF THE REFLEX'S MOVEMENT HELP DETERMINE THE LENS POWER NEEDED TO NEUTRALIZE IT.
THIS PROCESS IS PERFORMED FOR BOTH THE VERTICAL AND HORIZONTAL MERIDIANS TO ASSESS ASTIGMATISM.



AUTOREFRACTOR

AN AUTOREFRACTOR IS A SOPHISTICATED ELECTRONIC DEVICE THAT AUTOMATICALLY MEASURES THE REFRACTIVE ERROR OF
THE EYE. THE PATIENT LOOKS INTO THE INSTRUMENT, WHICH PROJECTS A TARGET, AND THE DEVICE EMITS LIGHT RAYS THAT ARE
REFLECTED OFF THE PATIENT'S RETINA. THE AUTOREFRACTOR ANALYZES HOW THESE LIGHT RAYS ARE REFRACTED BY THE EYE'S
OPTICAL COMPONENTS AND PROVIDES A PRINTED READOUT OF THE REFRACTIVE ERROR (SPHERICAL/ CYLINDRICAL, AND AXIS).
W/HILE CONVENIENT AND QUICK, AUTOREFRACTOR READINGS ARE CONSIDERED A STARTING POINT AND SHOULD ALWAYS BE
CONFIRMED WITH A SUBJECTIVE REFRACTION DUE TO POTENTIAL INACCURACIES CAUSED BY ACCOMMODATION OR POOR PATIENT
FIXATION.

SuBJECTIVE REFRACTION TECHNIQUES

SUBJECTIVE REFRACTION IS THE CRUCIAL STAGE WHERE THE PATIENT ACTIVELY PARTICIPATES BY PROVIDING FEEDBACK ON THEIR
VISUAL CLARITY AND COMFORT. THIS METHOD REFINES THE OBJECTIVE FINDINGS TO DETERMINE THE PRECISE PRESCRIPTION THAT
BEST MEETS THE INDIVIDUAL'S VISUAL NEEDS AND PREFERENCES. |T IS A COLLABORATIVE PROCESS BETWEEN THE EXAMINER AND
THE PATIENT, AIMING FOR THE SHARPEST AND MOST COMFORTABLE VISION.

VIsUAL AcUITY TESTING

THE FIRST STEP IN SUBJECTIVE REFRACTION IS TYPICALLY A VISUAL ACUITY TEST USING A STANDARDIZED EYE CHART. THE
PATIENT IS ASKED TO READ THE SMALLEST LINE OF LETTERS THEY CAN DISCERN AT A SPECIFIC DISTANCE (USUALLY 20 FEET).
THIS ESTABLISHES A BASELINE MEASURE OF THEIR UNCORRECTED VISION AND HELPS TRACK IMPROVEMENTS AS CORRECTIVE
LENSES ARE INTRODUCED. VISUAL ACUITY IS RECORDED AS A FRACTION, SUCH AS 20/20 or 20/40, WHERE THE NUMERATOR
REPRESENTS THE TESTING DISTANCE AND THE DENOMINATOR INDICATES THE SIZE OF THE SMALLEST LINE READ.

“\W/HicH IS BETTER, 1 OR 2P" TECHNIQUE

THIS IS THE HALLMARK OF SUBJECTIVE REFRACTION PERFORMED WITH A PHOROPTER. THE EXAMINER PRESENTS TWO SLIGHTLY
DIFFERENT PRESCRIPTIONS, ONE AT A TIME, AND ASKS THE PATIENT TO COMPARE THEM. FOR INSTANCE, THE EXAMINER MIGHT ASK
“\X/HICH LINE LOOKS SHARPER, THE TOP ONE OR THE BOTTOM ONE?” OR “\W/HICH IMAGE IS CLEARER, THIS ONE OR THAT ONEP”
BY SYSTEMATICALLY PRESENTING PAIRS OF LENSES, THE EXAMINER GUIDES THE PATIENT TOWARDS THE PRESCRIPTION THAT
PROVIDES THE BEST POSSIBLE CLARITY AND COMFORT. THIS ITERATIVE PROCESS ALLOWS FOR FINE-TUNING OF THE SPHERICAL
AND CYLINDRICAL COMPONENTS OF THE PRESCRIPTION.

1

AsTIGMATISM CORRECTION (CYLINDER AND AXIS)

ONCE THE SPHERICAL POWER IS REASONABLY DETERMINED, THE EXAMINER FOCUSES ON CORRECTING ASTIGMATISM. THis
INVOLVES FINDING THE APPROPRIATE CYLINDER POWER AND ITS AXIS. THE EXAMINER MAY USE A CROSS-CYLINDER LENS, WHICH
PRESENTS TWO OPPOSING CYLINDRICAL POWERS SIMULTANEOUSLY. THE PATIENT IS ASKED WHICH ORIENTATION OF THE
ASTIGMATIC CORRECTION YIELDS SHARPER VISION. THE AXIS IS DETERMINED BY ROTATING THE CYLINDER UNTIL THE PATIENT
PERCEIVES EQUAL CLARITY IN ALL ORIENTATIONS.

BINOCULAR BALANCE

BINOCULAR BALANCE IS A CRITICAL STEP TO ENSURE THAT BOTH EYES ARE WORKING TOGETHER HARMONIOUSLY. |T INVOLVES
EQUALIZING THE ACCOMMODATIVE EFFORT BETWEEN THE TWO EYES. IF ONE EYE IS DOING SIGNIFICANTLY MORE WORK THAN THE
OTHER, IT CAN LEAD TO EYE STRAIN AND DISCOMFORT. TECHNIQUES LIKE DISSOCIATING THE EYES (E.G., USING THE W/ ORTH
FOUR-DOT TEST OR FOGGING ONE EYE WHILE PRESENTING A CHART TO THE OTHER) AND THEN RETEVALUATING ACUITY AND
COMFORT HELP ACHIEVE THIS BALANCE. THE GOAL IS FOR THE PATIENT TO HAVE CLEAR AND COMFORTABLE VISION WITH BOTH
EYES OPEN.



STEPS IN PERFORMING A COMPREHENSIVE REFRACTION EYE EXAM

A COMPLETE REFRACTION EYE EXAM IS A SYSTEMATIC PROCESS THAT FLOWS LOGICALLY FROM INITIAL ASSESSMENT TO FINAL
PRESCRIPTION. EACH STEP BUILDS UPON THE PREVIOUS ONE, ENSURING ACCURACY AND THOROUGHNESS. THE EYE CARE
PROFESSIONAL MUST MAINTAIN A CLEAR UNDERSTANDING OF THE PATIENT'S HISTORY AND VISUAL NEEDS THROUGHOUT THE
PROCEDURE.

PATIENT HISTORY AND PRELIMINARY TESTS

BEFORE ANY MEASUREMENTS ARE TAKEN, THE EYE CARE PROFESSIONAL WILL GATHER A DETAILED PATIENT HISTORY. THIS
INCLUDES INQUIRIES ABOUT CURRENT VISION PROBLEMS, ANY PAST EYE CONDITIONS OR SURGERIES, FAMILY HISTORY OF EYE
DISEASES, GENERAL HEALTH STATUS, MEDICATIONS, AND LIFESTYLE (E.G., OCCUPATION, HOBBIES) THAT MIGHT IMPACT VISUAL
DEMANDS. PRELIMINARY TESTS MAY INCLUDE CHECKING INTRAOCULAR PRESSURE, PERFORMING A VISUAL FIELD SCREENING, AND
EXAMINING THE EXTERNAL EYE STRUCTURES. THESE PROVIDE CONTEXT FOR THE REFRACTION AND HELP IDENTIFY POTENTIAL
ISSUES BEYOND REFRACTIVE ERROR.

OgJecTIVE ReEFRACTION (RETINOSCOPY AND/OR AUTOREFRACTOR)

THE OBJECTIVE REFRACTION IS PERFORMED NEXT TO OBTAIN AN INITIAL ESTIMATE OF THE REFRACTIVE ERROR. THE EXAMINER USES
A RETINOSCOPE OR AN AUTOREFRACTOR TO MEASURE HOW LIGHT FOCUSES WITHIN THE EYE. THIS PROVIDES A STARTING POINT
FOR THE SUBJECTIVE PORTION OF THE EXAM AND IS ESPECIALLY VALUABLE FOR PATIENTS WHO MAY STRUGGLE TO PROVIDE
RELIABLE SUBJECTIVE FEEDBACK. THE RESULTS ARE RECORDED, NOTING THE SPHERICAL, CYLINDRICAL, AND AXIS VALUES.

SugjecTIVE REFRACTION (TRIAL FRAME OR PHOROPTER)

USING THE RESULTS FROM THE OBJECTIVE REFRACTION AS A GUIDE, THE EXAMINER PROCEEDS WITH THE SUBJECTIVE REFRACTION.
THE PATIENT IS SEATED IN FRONT OF A PHOROPTER OR FITTED WITH A TRIAL FRAME CONTAINING LENSES. THE EXAMINER
SYSTEMATICALLY PRESENTS DIFFERENT LENS POWERS, ASKING THE PATIENT FOR THEIR PREFERENCE AND OBSERVATIONS
REGARDING CLARITY, COMFORT, AND COMPARISON OF IMAGES (“\WHICH IS BETTER, 1 OR 2?”). THIS PROCESS INVOLVES FINDING
THE BEST SPHERE POWER, THEN REFINING THE CYLINDER POWER AND AXIS TO CORRECT ASTIGMATISM. BINOCULAR BALANCE IS
ASSESSED TO ENSURE COMFORTABLE BINOCULAR VISION.

NeAR VISION TESTING AND ACCOMMODATION ASSESSMENT

AFTER THE DISTANCE PRESCRIPTION IS DETERMINED, THE EXAMINER WILL ASSESS THE PATIENT'S VISION AT NEAR DISTANCES. THIS
IS PARTICULARLY IMPORTANT FOR PRESBYOPIC PATIENTS OR THOSE WITH ACCOMMODATIVE ISSUES. USING A NEAR VISION
CHART AND APPROPRIATE READING ADD POWERS (FOR PRESBYOPIA), THE EXAMINER DETERMINES THE BEST CORRECTION FOR
READING AND OTHER CLOSE-UP TASKS. ASSESSMENT OF ACCOMMODATION, THE EYE'S ABILITY TO CHANGE FOCUS FROM
DISTANCE TO NEAR, HELPS IDENTIFY POTENTIAL DIFFICULTIES THAT MIGHT REQUIRE SPECIFIC MANAGEMENT STRATEGIES.

FINAL PReSCRIPTION REFINEMENT AND PATIENT CONSULTATION

ONCE ALL COMPONENTS OF THE PRESCRIPTION HAVE BEEN DETERMINED AND BALANCED, THE EXAMINER WILL PERFORM A FINAL
CHECK. THIS MAY INVOLVE USING THE PATIENT'S CURRENT GLASSES FOR COMPARISON AND ENSURING THAT THE NEW
PRESCRIPTION PROVIDES COMFORTABLE AND CLEAR VISION AT ALL RELEVANT DISTANCES. THE EYE CARE PROFESSIONAL WILL
THEN EXPLAIN THE PRESCRIPTION CLEARLY TO THE PATIENT, DISCUSS LENS OPTIONS (E.G., ANTI-REFLECTIVE COATINGS, LENS
MATERIALS), AND ANSWER ANY QUESTIONS. THE GOAL IS NOT JUST TO PROVIDE A SET OF NUMBERS BUT TO ENSURE THE
PATIENT UNDERSTANDS THEIR VISION CORRECTION AND HOW TO OPTIMIZE THEIR VISUAL HEALTH.



INTERPRETING REFRACTION EYE ExXAM ResSuLTS

INTERPRETING THE RESULTS OF A REFRACTION EYE EXAM INVOLVES UNDERSTANDING THE NOTATIONS AND THEIR IMPLICATIONS
FOR VISUAL FUNCTION. THE FINAL PRESCRIPTION IS A PRECISE MEASUREMENT THAT DICTATES THE POWER OF THE LENSES NEEDED
TO CORRECT REFRACTIVE ERRORS AND ACHIEVE OPTIMAL VISION. THIS INTERPRETATION REQUIRES A THOROUGH KNOWLEDGE OF
OPHTHALMIC OPTICS.

SPHERICAL Power (SPHERE)

THE SPHERICAL POWER, DENOTED BY “S” OR “SPH,” CORRECTS FOR MYOPIA (NEARSIGHTEDNESS) OR HYPEROPIA
(FARSIGHTEDNESS). MYOPIA IS REPRESENTED BY NEGATIVE NUMBERS (E.G., -2.00 D), INDICATING THAT THE EYE FOCUSES LIGHT
IN FRONT OF THE RETINA AND REQUIRES A DIVERGING LENS TO PUSH THE FOCAL POINT BACK. HYPEROPIA IS REPRESENTED BY
POSITIVE NUMBERS (E.G., +2.00 D), MEANING THE EYE FOCUSES LIGHT BEHIND THE RETINA AND NEEDS A CONVERGING LENS TO
BRING THE FOCAL POINT FORWARD. A SPHERICAL POWER OF 0.00 D MEANS THE EYE IS EMMETROPIC (HAS NO SPHERICAL
REFRACTIVE ERROR).

CyLiNDrICAL Power (CYLINDER) AND AXIS

THE CYLINDRICAL POWER, DENOTED BY “C” OR “CYL,” CORRECTS FOR ASTIGMATISM. ASTIGMATISM OCCURS WHEN THE
CORNEA OR LENS HAS AN IRREGULAR SHAPE, CAUSING LIGHT TO FOCUS AT MULTIPLE POINTS RATHER THAN A SINGLE POINT. THE
CYLINDRICAL POWER INDICATES THE STRENGTH OF THE LENS NEEDED TO CORRECT THIS UNEVEN CURVATURE. THE AXIS, DENOTED
BY “Axis” or “AX,” SPECIFIES THE ORIENTATION OF THE ASTIGMATISM IN DEGREES, RANGING FROM O To 180. THe
COMBINATION OF CYLINDER AND AXIS CORRECTS THE BLUR CAUSED BY ASTIGMATISM, ALLOWING FOR CLEARER VISION AT ALL
DISTANCES.

ApD Power (FOrR PRESBYOPIA)

FOR INDIVIDUALS OVER THE AGE OF 40 EXPERIENCING PRESBYOPIA, AN “ ADD” POWER IS INCLUDED IN THE PRESCRIPTION. THIS IS
AN ADDITIONAL PLUS POWER THAT IS INCORPORATED INTO THE LENSES TO ASSIST WITH FOCUSING ON NEAR OBJECTS. THE ADD
POWER IS TYPICALLY A POSITIVE NUMBER AND IS OFTEN THE SAME FOR BOTH EYES, THOUGH SLIGHT VARIATIONS CAN OCCUR. IT
IS ADDED TO THE DISTANCE SPHERICAL CORRECTION TO PROVIDE CLEAR NEAR VISION.

DioPTERS AND LENS NOTATION

ALL MEASUREMENTS IN A REFRACTION EYE EXAM ARE EXPRESSED IN DIOPTERS (D), THE UNIT OF MEASUREMENT FOR THE
REFRACTIVE POWER OF A LENS. A HIGHER DIOPTER VALUE INDICATES A STRONGER LENS. THE PRESCRIPTION IS TYPICALLY
WRITTEN IN A STANDARDIZED FORMAT, SUCH AS: SPHERE / CYLINDER X AXIS. FOR EXAMPLE, A PRESCRIPTION MIGHT READ -2.50
/ -1.00 x 180, INDICATING -2.50 DIOPTERS OF SPHERE, - 1.00 DIOPTER OF CYLINDER AT AN AXIS OF 180 DEGREES.
UNDERSTANDING THIS NOTATION IS CRUCIAL FOR ORDERING AND VERIFYING LENSES.

CoMMOoN RerrRACTIVE ERRORS DETECTED

THE PRIMARY OUTCOME OF A REFRACTION EYE EXAM IS THE IDENTIFICATION AND QUANTIFICATION OF REFRACTIVE ERRORS.
THESE ARE THE MOST COMMON REASONS INDIVIDUALS SEEK VISION CORRECTION. RECOGNIZING THE SYMPTOMS AND
UNDERSTANDING THE NATURE OF THESE ERRORS IS KEY TO APPRECIATING THE VALUE OF THE EXAMINATION.



MvyoriA (NEARSIGHTEDNESS)

MYOPIA IS A CONDITION WHERE DISTANT OBJECTS APPEAR BLURRED BECAUSE THE EYE FOCUSES IMAGES IN FRONT OF THE RETINA.
THIS TYPICALLY OCCURS BECAUSE THE EYEBALL IS TOO LONG OR THE CORNEA IS TOO CURVED. PEOPLE WITH MYOPIA OFTEN
EXPERIENCE DIFFICULTY SEEING ROAD SIGNS, LECTURES, OR ANYTHING FAR AWAY, \WHILE NEAR VISION REMAINS RELATIVELY
CLEAR. THE REFRACTION EXAM WILL REVEAL A NEGATIVE SPHERICAL POWER NEEDED TO CORRECT MYOPIA.

HyreroPIA (FARSIGHTEDNESS)

HYPEROPIA IS THE OPPOSITE OF MYOPIA, WHERE THE EYE FOCUSES IMAGES BEHIND THE RETINA. THIS CAN BE DUE TO AN EYEBALL
THAT IS TOO SHORT OR A CORNEA/LENS THAT IS NOT CURVED ENOUGH. W/HILE INDIVIDUALS WITH MILD HYPEROPIA MAY HAVE
GOOD DISTANCE VISION DUE TO THEIR EYE'S ABILITY TO ACCOMMODATE (AD_JUST FOCUS), THEY OFTEN EXPERIENCE EYE STRAIN,
HEADACHES, AND BLURRED VISION, ESPECIALLY AT NEAR DISTANCES. THE REFRACTION EXAM WILL SHOW A POSITIVE SPHERICAL
POWER FOR HYPEROPIA. Y OUNG CHILDREN OFTEN HAVE A DEGREE OF HYPEROPIA WHICH THEY CAN COMPENSATE FOR.

ASTIGMATISM

ASTIGMATISM IS CHARACTERIZED BY AN IRREGULAR CURVATURE OF THE CORNEA OR LENS, WHICH CAUSES LIGHT TO REFRACT
UNEVENLY. THIS RESULTS IN BLURRED OR DISTORTED VISION AT ALL DISTANCES. A PERSON WITH ASTIGMATISM MIGHT DESCRIBE
SEEING DOUBLE IMAGES OR HAVING A GENERAL LACK OF SHARPNESS. THE REFRACTION EXAM WILL IDENTIFY A CYLINDRICAL POWER
AND AN AXIS TO CORRECT THIS UNEVEN FOCUSING. |T CAN OCCUR ALONGSIDE MYOPIA OR HYPEROPIA.

PrESBYOPIA

PRESBYOPIA IS AN AGE-RELATED CONDITION THAT TYPICALLY BEGINS AROUND AGE 40. IT IS NOT A REFRACTIVE ERROR IN THE
SAME SENSE AS MYOPIA OR ASTIGMATISM BUT RATHER A LOSS OF THE EYE'S ABILITY TO CHANGE FOCUS FOR NEAR OBJECTS.
THIS OCCURS AS THE NATURAL LENS INSIDE THE EYE BECOMES LESS FLEXIBLE. SYMPTOMS INCLUDE DIFFICULTY READING SMALL
PRINT, HOLDING READING MATERIAL AT ARM'S LENGTH, AND EYE STRAIN. THE REFRACTION EXAM WILL DETERMINE THE NECESSARY
" ADD” POWER FOR READING GLASSES OR MULTIFOCAL LENSES.

FACTORS INFLUENCING REFRACTION EXAM ACCURACY

SEVERAL FACTORS CAN INFLUENCE THE ACCURACY OF A REFRACTION EYE EXAM, AND EXPERIENCED EYE CARE PROFESSIONALS ARE
ADEPT AT MITIGATING THESE POTENTIAL ISSUES. ENSURING A PRECISE PRESCRIPTION REQUIRES ATTENTION TO DETAIL AND
UNDERSTANDING OF HOW VARIOUS CONDITIONS CAN AFFECT THE RESULTS.

PATIENT COOPERATION AND COMMUNICATION

THE SUBJECTIVE NATURE OF REFRACTION MEANS THAT PATIENT COOPERATION AND CLEAR COMMUNICATION ARE VITAL. THE
PATIENT MUST BE ABLE TO ACCURATELY DESCRIBE WHAT THEY SEE AND DIFFERENTIATE BETWEEN SUBTLE CHANGES IN CLARITY.
FACTORS LIKE FATIGUE, ANXIETY, OR A LANGUAGE BARRIER CAN HINDER EFFECTIVE COMMUNICATION AND IMPACT THE RELIABILITY
OF THE SUBJECTIVE FINDINGS. EXAMINERS USE CLEAR LANGUAGE AND OBSERVATIONAL SKILLS TO OVERCOME THESE CHALLENGES.

ACCOMMODATION FLUCTUATIONS

ACCOMMODATION/ THE EYE'S ABILITY TO ADJUST FOCUS, CAN FLUCTUATE, ESPECIALLY IN YOUNGER INDIVIDUALS. THE CILIARY
MUSCLES CAN SPASM OR RELAX INVOLUNTARILY, LEADING TO TEMPORARY CHANGES IN REFRACTIVE ERROR. THIS IS WHY
OBJECTIVE REFRACTION IS OFTEN PERFORMED FIRST, AND SUBJECTIVE REFINEMENT MAY INVOLVE TECHNIQUES LIKE "FoGGING”
(SLIGHTLY BLURRING VISION) TO RELAX ACCOMMODATION AND ACHIEVE A MORE ACCURATE, STABLE READING. A THOROUGH



UNDERSTANDING OF ACCOMMODATIVE BEHAVIOR IS ESSENTIAL.

LiGHTING CONDITIONS

THE INTENSITY AND QUALITY OF LIGHT IN THE EXAMINATION ROOM PLAY A SIGNIFICANT ROLE. LIGHTING AFFECTS PUPIL SIZE,
WHICH IN TURN INFLUENCES DEPTH OF FIELD AND OVERALL VISUAL CLARITY. STANDARDIZED ILLUMINATION LEVELS FOR EYE
CHARTS AND RETINOSCOPY ARE CRUCIAL FOR CONSISTENT AND COMPARABLE RESULTS. T OO MUCH OR TOO LITTLE LIGHT CAN
DISTORT THE EXAMINER'S OBSERVATIONS AND THE PATIENT'S PERCEPTION.

EXAMINER SKILL AND EXPERIENCE

THE SKILL, EXPERIENCE, AND ATTENTION TO DETAIL OF THE EYE CARE PROFESSIONAL ARE PARAMOUNT. A SEASONED EXAMINER
KNOWS HOW TO INTERPRET SUBTLE CUES, ADAPT TECHNIQUES FOR DIFFERENT PATIENT NEEDS, AND TROUBLESHOOT ANY
INCONSISTENCIES. THEY CAN RECOGNIZE WHEN A PATIENT MIGHT BE OVER-MINUSING (PRESCRIBING TOO MUCH MINUS PO\X/ER) OR
UNDER-CORRECTING AND EMPLOY STRATEGIES TO ARRIVE AT THE OPTIMAL PRESCRIPTION. CONTINUOUS PROFESSIONAL
DEVELOPMENT ENSURES THAT PRACTITIONERS STAY UPDATED ON THE LATEST TECHNIQUES AND TECHNOLOGIES.

ExisTING OcuLAR CONDITIONS

CERTAIN EYE CONDITIONS CAN COMPLICATE THE REFRACTION PROCESS. FOR EXAMPLE, SIGNIFICANT CORNEAL SCARRING,
CATARACTS, OR DISEASES AFFECTING THE RETINA CAN LEAD TO IRREGULAR VISUAL INPUT AND MAKE IT CHALLENGING TO OBTAIN
A CLEAR ENDPOINT. IN SUCH CASES, THE REFRACTION MIGHT BE MORE QUALITATIVE, FOCUSING ON ACHIEVING THE BEST POSSIBLE
VISION WITH AVAILABLE TECHNIQUES, AND THE EYE CARE PROFESSIONAL WILL ADDRESS THE UNDERLYING OCULAR HEALTH
CONCERNS AS WELL.

THe RoLE oF THE EYe CARE PROFESSIONAL

THE EYE CARE PROFESSIONAL, WHETHER AN OPTOMETRIST OR AN OPHTHALMOLOGIST, IS THE CENTRAL FIGURE IN THE
REFRACTION EYE EXAM. THEIR EXPERTISE, DIAGNOSTIC SKILLS, AND PATIENT CARE ABILITIES ARE ESSENTIAL FOR A SUCCESSFUL
OUTCOME. THEY ARE NOT MERELY TECHNICIANS BUT DIAGNOSTICIANS WHO INTERPRET COMPLEX VISUAL DATA.

DIAGNOSTIC SKILLS AND INTERPRETATION

BEYOND SIMPLY OPERATING INSTRUMENTS, EYE CARE PROFESSIONALS POSSESS ADVANCED DIAGNOSTIC SKILLS. THEY INTERPRET
THE OBJECTIVE AND SUBJECTIVE FINDINGS IN THE CONTEXT OF THE PATIENT'S HISTORY AND OVERALL EYE HEALTH. THEY CAN
DIFFERENTIATE BETWEEN A SIMPLE REFRACTIVE ERROR AND A SYMPTOM OF A MORE SERIOUS CONDITION, REFERRING THE PATIENT
FOR FURTHER SPECIALIZED CARE WHEN NECESSARY. THIS CRITICAL INTERPRETATION ENSURES THAT THE PATIENT RECEIVES
APPROPRIATE TREATMENT.

PATIENT EDUCATION AND COUNSELING

A SIGNIFICANT PART OF THE EYE CARE PROFESSIONAL'S ROLE IS TO EDUCATE PATIENTS ABOUT THEIR VISION AND EYE HEALTH.
THIS INCLUDES EXPLAINING THEIR REFRACTIVE ERROR, THE PURPOSE OF THEIR PRESCRIPTION, AND HOW TO CARE FOR THEIR EYES.
THEY COUNSEL PATIENTS ON LENS OPTIONS, LIFESTYLE ADJUSTMENTS, AND PREVENTATIVE MEASURES. EMPOWERING PATIENTS
WITH KNOWLEDGE FOSTERS BETTER COMPLIANCE AND LONG-TERM VISUAL WELL-BEING.



PresSCRIBING CORRECTIVE LENSES

THE ULTIMATE GOAL OF THE REFRACTION EXAM IS TO PRESCRIBE THE MOST ACCURATE AND COMFORTABLE CORRECTIVE LENSES.
THE EYE CARE PROFESSIONAL TRANSLATES THE FINDINGS INTO A PRECISE PRESCRIPTION FOR EYEGLASSES OR CONTACT LENSES.
THEY CONSIDER NOT ONLY VISUAL ACUITY BUT ALSO VISUAL COMFORT, WORKING DISTANCE REQUIREMENTS, AND INDIVIDUAL
PREFERENCES. THIS PRECISE PRESCRIPTION ENSURES THAT PATIENTS CAN ACHIEVE THEIR BEST POSSIBLE VISION.

CONTINUING EYE HEALTH MONITORING

REFRACTION EXAMS ARE TYPICALLY PART OF A BROADER COMPREHENSIVE EYE EXAMINATION. EYE CARE PROFESSIONALS MONITOR
CHANGES IN REFRACTIVE ERROR OVER TIME, WHICH CAN BE INDICATIVE OF EVOLVING OCULAR HEALTH. THEY ARE RESPONSIBLE
FOR EARLY DETECTION AND MANAGEMENT OF EYE DISEASES AND ENSURING THE PATIENT'S VISION REMAINS OPTIMAL THROUGHOUT
THEIR LIFE. THIS ONGOING RELATIONSHIP IS VITAL FOR SUSTAINED EYE HEALTH.

FREQUENTLY AskeD QUESTIONS

Q: WHAT IS THE PRIMARY GOAL OF A REFRACTION EYE EXAMP

A: THE PRIMARY GOAL OF A REFRACTION EYE EXAM IS TO DETERMINE THE PRECISE PRESCRIPTION NEEDED TO CORRECT REFRACTIVE
ERRORS SUCH AS MYOPIA, HYPEROPIA, ASTIGMATISM, AND PRESBYOPIA, THEREBY ENABLING CLEAR AND COMFORTABLE VISION.

QI How LONG DOES A TYPICAL REFRACTION EYE EXAM TAKE?

A: A TYPICAL REFRACTION EYE EXAM, AS PART OF A COMPREHENSIVE EYE EXAM, CAN TAKE ANY\WHERE FROM 20 10 60
MINUTES, DEPENDING ON THE COMPLEXITY OF THE CASE AND THE THOROUGHNESS OF THE EXAMINATION.

Q: CAN | DO A REFRACTION EYE EXAM AT HOME?

A: WHILE SOME APPS AND ONLINE TOOLS CAN GIVE A ROUGH ESTIMATE OF YOUR REFRACTIVE ERROR, THEY CANNOT REPLACE A
PROFESSIONAL REFRACTION EYE EXAM PERFORMED BY AN OPTOMETRIST OR OPHTHALMOLOGIST. THESE PROFESSIONAL EXAMS
ARE MORE ACCURATE AND COMPREHENSIVE, ASSESSING OVERALL EYE HEALTH.

Q: \WHAT IS THE DIFFERENCE BETWEEN OBJECTIVE AND SUBJECTIVE REFRACTION?

A: OBJECTIVE REFRACTION USES INSTRUMENTS LIKE A RETINOSCOPE OR AUTOREFRACTOR TO MEASURE REFRACTIVE ERROR
WITHOUT PATIENT INPUT, WHILE SUBJECTIVE REFRACTION INVOLVES THE PATIENT PROVIDING FEEDBACK ON THEIR VISION WITH
DIFFERENT LENSES TO FIND THE BEST PRESCRIPTION.

Q: WHY IS BINOCULAR BALANCE IMPORTANT IN A REFRACTION EYE EXAM?

A: BINOCULAR BALANCE ENSURES THAT BOTH EYES WORK TOGETHER EFFICIENTLY AND COMFORTABLY, PREVENTING EYE STRAIN
AND MAINTAINING GOOD DEPTH PERCEPTION. | T EQUALIZES THE VISUAL EFFORT BETWEEN THE TWO EYES.

QI How DOES AGE AFFECT THE NEED FOR A REFRACTION EYE EXAM?

A: AS PEOPLE AGE, THEIR EYES UNDERGO CHANGES. PRESBYOPIA, THE LOSS OF NEAR FOCUSING ABILITY, COMMONLY OCCURS
AFTER AGE 40 AND REQUIRES UPDATED PRESCRIPTIONS FOR READING. REGULAR EXAMS ARE CRUCIAL TO MONITOR THESE
CHANGES.



QI \WHAT SHOULD | TELL MY EYE CARE PROFESSIONAL BEFORE A REFRACTION EXAM?

A: YOU SHOULD INFORM YOUR EYE CARE PROFESSIONAL ABOUT ANY VISION PROBLEMS YOU ARE EXPERIENCING, YOUR MEDICAL
HISTORY, ANY MEDICATIONS YOU ARE TAKING, AND YOUR VISUAL NEEDS (E.G., COMPUTER WORK, DRIVING, HOBBIES).

Q: CAN AN AUTOREFRACTOR FULLY REPLACE A MANUAL REFRACTION?

A: NO, AN AUTOREFRACTOR PROVIDES AN INITIAL ESTIMATE, BUT A MANUAL SUBJECTIVE REFRACTION PERFORMED BY AN EYE
CARE PROFESSIONAL IS NECESSARY TO FINETTUNE THE PRESCRIPTION FOR OPTIMAL CLARITY AND COMFORT, AS AUTOREFRACTOR
READINGS CAN BE INFLUENCED BY ACCOMMODATION.

Q: WHAT DOES A PRESCRIPTION LIKE “~2.00 -0.75 x 180" MeAN?

A: THIS MEANS THE PATIENT IS NEARSIGHTED (MYOPIC) BY -2.00 DIOPTERS, HAS ASTIGMATISM THAT REQUIRES -0.75
DIOPTERS OF CORRECTION, AND THIS ASTIGMATISM IS ORIENTED AT AN AXIS OF 180 DEGREES.
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