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PREFACE

The Rand Health Insurance Study (HIS), funded by a grant from
the U.S. Department of Health and Human Services, is a large-scale
social experiment designed to assess how varying the patient’s cost of
health services affects his or her use of services, quality of care, pa-
tient satisfaction, and health status. It is also designed to study how
the provision of services in either the fee-for-service system or a pre-
paid group practice affects those same variables.! This monograph
describes the enrollment results of the adult health portion of the
Study, with specific attention to vision impairments.

A total of 7706 people in 2756 families were enrolled in the experi-
ment in six sites across the United States: Dayton, Ohio; Seattle,
Washington; Fitchburg, Massachusetts; Franklin County, Massa-
chusetts; Charleston, South Carolina; and Georgetown County, South
Carolina. The sites were chosen to represent the four Census regions
of the country and an urban-rural mix, and to reflect variation in the
amount of stress on the ambulatory medical care system (in terms of
long or short delay for new and return appointments).

Families were enrolled in the HIS for either 3 or 5 years (approxi-
mately 70 and 30 percent, respectively). Low-income families were
oversampled. Eligibility for participation in the HIS was broad; ineli-
gible persons were mainly heads of households 61 years of age and
older at the time of enrollment, members of the military, people con-
fined to various institutions, and people eligible for Medicare. When
families were enrolled, they agreed to assign their own health insur-
ance benefits (if they were previously covered) to the HIS for the dura-
tion of their enrollment. Their policies were kept active so the
families could resume their coverage at the end of their participation
in the experiment. For persons who had not been previously insured,
a policy was purchased during the HIS; it was assumable by the
family at the end of the experiment.

The families were assigned to one of several different insurance
plans that differed either in the amount of cost-sharing required each
year or in the system from which medical services were obtained. For
this purpose, an unbiased allocation model was used to ensure that

1The experimental design for estimating the effects of insurance on the demand for
medical or dental care was first described by Newhouse (1974a,b) and most recently by
Newhouse et al. (1981). The structure of the experiment as it relates to covered services
and rules of operation can be found in Clasquin and Brown (1977).

il



v VISION IMPAIRMENTS

the assortment of families in each plan closely resembled that in
every other plan in terms of 24 different demographic and socioeco-
nomic variables. The basic experimental plans were as follows:

One plan in which care was free to the family (i.e., O-percent
coinsurance).

Three plans with 25-percent coinsurance (i.e., the family paid
25 percent of its medical bills).

Three plans with 50-percent coinsurance.

Three plans with 50-percent coinsurance for dental and outpa-
tient mental health services and 25-percent coinsurance for all
other services.

Three plans with 95-percent coinsurance (which approximates
an “income-related catastrophic” insurance plan).

One plan with 95-percent coinsurance on outpatient expendi-
tures up to a maximum out-of-pocket expenditure of $150 per
individual ($450 per family) per year and no coinsurance
above that; all inpatient care was free on this plan, which is
referred to as the “individual deductible” plan.

One plan that assigned some Seattle participants to a prepaid
medical group practice (Group Health Cooperative of Puget
Sound). Families were reimbursed 5 percent (95-percent coin-
surance) for services received outside GHC that were available
(with no cost-sharing) at GHC.

One plan (a control group) that consisted of a random sample
of people who were already enrolled in GHC at the time the
HIS began in Seattle and who also met the HIS eligibility re-
quirements.

All plans except the first one and the last three had a ceiling on
annual out-of-pocket expenditures by the family amounting to 5, 10,
or 15 percent of annual family income. The maximum dollar expendi-
ture (MDE) per year per family was $1000 for the 50- and 95-percent
coinsurance plans ($750 for the 25-percent plans in some sites and in
some years). All plans had an identical, very comprehensive benefits
package that covered ambulatory and inpatient medical care, preven-
tive services, all dental services except orthodontia, prescription
drugs, certain over-the-counter drugs, most supplies and durable
medical equipment, psychiatric and psychological services, and al-
most all other personal medical services, including those delivered by
chiropractors and Christian Science healers.
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During the HIS, data were collected on demographic and socioeco-
nomic variables, health status, use of health services, satisfaction
with and attitudes toward health care, and types of providers seen.
The sources of health data included baseline interviews before enroll-
ment, self-administered (or parent-completed) Medical History Ques-
tionnaires, biweekly Health Reports, annual Health Questionnaires,
medical screening examinations,? and claims submitted (chiefly by
providers) for reimbursement for services rendered.

Comprehensive assessment of each person’s health status occurred
upon enrolling in and leaving the experiment. In addition, certain
health measures were collected annually during the enrollment pe-
riod. As noted, a major HIS objective is to assess the effects of varying
the cost of health services on the health status of individuals sampled
from a general population. To this end, reliable, valid, and under-
standable measures are being specially developed or adapted that will
detect small but meaningful changes in the health status of enrollees.

HIS enrollment began in 1974, and the enrollment period ended for
the last site in 1982. Enrollment data from all six sites are available
and reported herein, but longitudinal (experimental) data are not all
complete as of this writing.

The volumes that constitute this Rand report R-2262-HHS, which
has the series title Conceptualization and Measurement of Physiologic
Health for Adults, cover a wide variety of diseases and organ system
defects, such as eyesight and hearing problems, cardiovascular and
bronchopulmonary diseases (e.g., hypertension, chronic obstructive
pulmonary disease), and surgery-related conditions (e.g., hernia, vari-
cose veins). These are used to measure physiologic health, one of sev-
eral conceptually distinct dimensions of health status defined for the
HIS.

The disease-specific volumes detail the suitability of these condi-
tions as health status measures for the HIS, discuss important mea-
surement issues, describe HIS techniques for determining the
prevalence and personal impact of the conditions, give HIS enrollment
results, and outline the disease-specific criteria for quality-of-care
analyses for the HIS. These volumes report on enrollees aged 14 years
and older. A companion series on the measurement of physiologic
health among children under 14 years of age will also be published (as
R-2898-HHS).

Different conditions have been selected for study in different age
groups in the HIS population (see the list at the end of the Preface).
For this reason, and because a few conditions have a relatively low

2Smith et al. (1978) give a detailed description of all aspects of tests and procedures
carried out in the enrollment and exit screening examinations.



vi VISION IMPAIRMENTS

prevalence in the general population under age 61, some findings and
conclusions reported in the R-2262-HHS series are based on compara-
tively small numbers. Such conclusions should be generalized with
caution.

A monograph on dental health (R-2902-HHS) is also available (Con-
ceptualization and Measurement of Dental Health). It is concerned
with both dental caries and periodontal disease, and follows the gen-
eral format of the physiologic health series except that it covers den-
tal health for all persons enrolled in the experiment (i.e., children,
adolescents, and adults).

Three other dimensions of health status—physical, mental, and so-
cial health—have been defined for the HIS, as has an integrative
measure—general health perceptions. These measures were initially
described in the eight volumes of R-1987-HEW, which has the series
title Conceptualization and Measurement of Health for Adults in the
Health Insurance Study. More recent treatments of these health con-
cepts can be found in R-2551-1-HHS and N-1706-1-HHS on Construc-
tion and Scoring of Aggregate Functional Status Measures (Vols. I and
II), R-2737-HHS on Refinements in the Measuring of Mental Health
for Adults in the Health Insurance Study (forthcoming), R-2738-HHS
on The Quantification of Social Contacts and Resources (forthcoming),
and R-2711-HHS on Measuring Health Perceptions in the Health In-
surance Experiment. Measurement of these same health status dimen-
sions for children under age 14 enrolled in the experiment is discussed
in R-2313-HEW on Conceptualization and Measurement of Health for
Children in the Health Insurance Study.

Another Rand report series, Conceptualization and Measurement of
Health Habits for Adults in the Health Insurance Study, contains in-
formation on two health habits being used by the HIS as proxy mea-
sures of future health status: smoking and overweight. These habits
could conceivably be influenced by personal medical care, and the evi-
dence strongly suggests that they have a serious effect on future mor-
bidity and premature death. The series comprises two volumes,
Smoking, R-2374/1-HEW, and Overweight, R-2374/2-HEW.
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DiSEASES AND CONDITIONS FOR HEALTH STATUS
AND QUALITY OF CARE MEASUREMENT

Applicable Age Group

Diseases and Conditions 0-4 Years 5-13 Years 14+ Years

Acne
Anemia X X
Angina pectoris and selected electrocardio-
graphic abnormalities
Asthma
Cancer X
Chronic airway obstruction and shortness
of breath
Colds
Congestive heart failure
Convulsions
Dental conditions
Diabetes mellitus
Eczema
Enuresis (bedwetting)
Growth and development disorders
Hay fever
Hearing disorders
Hemorrhoids
Hernia
Hypercholesterolemia (high cholesterol)
Hypertension
Hyperthyroidism and hypothyroidism
Joint disorders
Lead poisoning X
Otitis media (middle ear infection) X
Stomach pain and peptic ulcer disease
Urinary tract infection
Varicose veins
Vision disorders
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SUMMARY

INTRODUCTION AND DEFINITION

The Rand Health Insurance Study (HIS) will use data on the pres-
ence and adverse effects of impaired vision to study the relationship of
different levels of health insurance to health status and quality of
medical care. Impaired eyesight was selected as a health indicator
because it is a highly prevalent condition, it is easy to measure, and it
can be corrected in most cases.

Impaired vision is usually the result of refractive errors arising
from the shape of the eye, which prevent images from coming into
focus on the retina. When the images fall short of the retina, a person
cannot see distant objects well and the condition is called myopia.
When the images come into focus only at some point behind the reti-
na, a person cannot see near objects well and the condition is called
hyperopia. If the curvature of the eye is unequal, images are only
partially in focus, and a person is said to have astigmatism. Contact
lenses or glasses are prescribed to correct for these conditions.

Impaired vision may also be caused by diminished lens elasticity
that occurs with age (presbyopia), ocular muscle imbalance, or as a
direct result of a disease process.

Impairment of far and near vision is measured by an eye test in
which a person is asked to identify letters of different sizes in an eye
chart located at a standard distance away. The size of the letters that
the examinee is able to read indicates the degree to which he or she
can see as compared with a person with normal vision.

PREVALENCE AND DISEASE IMPACT

Most studies of visual acuity have measured the prevalence of far-
vision and near-vision impairments separately, although the condi-
tions are not mutually exclusive. Using the acuity measured in the
better eye when no lenses are worn, it has been estimated that one-
half of the adult U.S. population has impaired far vision, and that
three-fifths have impaired near vision. When people are tested with
their current prescription for glasses or contact lenses, the prevalence
of far-vision impairment in the population drops to one-third, and
near-vision impairment is reduced to two-fifths.

Reduced visual acuity influences people’s productivity in daily work

ix
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and home life and increases their exposure to the risk of accidents.
Because limited vision can easily be treated with prescribed lenses,
these effects can often be substantially reduced. However, people may
defer seeking treatment because of the cost of purchasing lenses, or
because they determine that the use of lenses is more bothersome
than the impairment itself.

HEALTH INSURANCE STUDY METHODS

To determine whether variations in the level of health insurance
affect the prevalence of impaired vision, its impact, or the quality of
medical care, we undertook three major tasks at enrollment: (1) estab-
lishing criteria for measuring the prevalence and adverse conse-
quences of vision impairment and defining criteria for evaluating
medical care for the problem; (2) analyzing “baseline” data on the
prevalence and ill effects of impaired eyesight; and (3) verifying that
enrollee assignment to different health insurance plans had been ran-
dom, demonstrated by a lack of significant difference between plans in
the prevalence of vision problems at enrollment.

Three sources provide data on the prevalence and effects of vision
problems. The medical screening examination yields information on
the extent and type of impaired vision among enrollees at enrollment
into and at exit from the Study. The Medical History Questionnaire
(MHQ), also administered at enrollment and exit, provides informa-
tion on the detrimental effects of impaired vision. We obtain informa-
tion about quality of care for this problem through health insurance
claim forms that are filed throughout the Study.

At the screening examination, measurements of visual acuity are
obtained for each eye separately; both far vision and near vision are
tested. If the examinee has glasses or contact lenses, vision is tested
with the corrective lenses and without them. An enrollee is deter-
mined to have impaired eyesight for any measure (far, near, correct-
ed, uncorrected) if vision is worse than 20/20 in either eye. For those
enrollees who have impaired far vision even with their lenses, or who
have impaired far vision and do not wear lenses, a pinhole test is used
to measure their best potential far vision. To collect information about
the use of medical care and the effects of impaired vision, questions in
the MHQ ask enrollees about their visits to physicians, their use of
corrective lenses, and how much pain, worry, and activity limitation
they have experienced in the previous 3 months.

We anticipate that people with more generous health insurance
will, at the end of the Study, have a lower prevalence of vision impair-
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ment and that those who have impaired vision will have comparative-
ly less severe deficiencies in eyesight. In the case of far-vision impair-
ment, we expect that people who have more generous health
insurance will have attained their best potential acuity. These posi-
tive outcomes are expected to result from increased frequency of visits
and better technical medical care that will detect and correct vision
impairment more efficiently.

HEALTH INSURANCE STUDY ENROLLMENT
RESULTS

Altogether, two-thirds of the HIS adult population had some form of
natural vision deficit evident at the screening examination at enroll-
ment. We found that, without glasses or contact lenses, far-vision im-
pairment was more prevalent than near-vision impairment—59 and
44 percent, respectively. With regard to functional deficits (i.e., limi-
tations in vision even with correction), 45 percent of the HIS sample
had an acuity problem with one or both eyes. The prevalences for
functional far and near impairment were almost the same (33 and 31
percent).

The HIS enrollees were also asked if, without wearing glasses, they
could recognize a friend across the street and if they could read an
ordinary newspaper. For each of these visual tasks, only one-fifth of
the population gave negative responses. Thus, these questions were
found to lack sensitivity in detecting visual deficits, particularly
among individuals with less severe impairments.

Women generally had a greater prevalence of vision impairment
than men for each age group. The prevalence of vision problems, as
well as their severity, increased with age.

The potential for improving far vision was evaluated with a pinhole
test. Results indicated that far-vision acuity of the population could be
generally improved, and that most improvement will be among those
people who have not had a recent eye examination and who need to
obtain or to wear prescription lenses.

For the people who already wear glasses or contact lenses, two
trends in their correction of natural vision impairment were observed:
(1) Those with more severe natural vision problems were less likely to
have their vision corrected to normal. (2) Those with more severe nat-
ural vision limitations were more likely to demonstrate at least some
improvement with the use of corrective lenses.

Nearly one-quarter of all HIS adult enrollees reported that they
suffered some degree of worry about and pain from a vision problem;



xii VISION IMPAIRMENTS

less than one-tenth reported that they restricted their activities some-
what. The frequency and degree of adverse effects of vision impair-
ment varied by the type of impairment—people with near-vision
problems reporting more effect than those with far-vision problems,
and people with both types of limitations reporting the most negative
effect on their lives. There also was evidence that negative conse-
quences of vision problems were related to the severity of impairment.

Results from the screening examination retesting for near and far
vision showed that HIS testing procedures were very reliable. The
mean difference between two vision tests on a randomly selected sub-
sample was close to zero (less than one line difference). The MHQ
questions about ability to recognize a friend or read newsprint did not
seem to be valid measures of far or near impairment (respectively) in
a general population. Many people who were found to have vision
impairment at the screening examination would not have been de-
tected by the MHQ questions alone.

There was no statistical difference in the prevalence of vision prob-
lems among people assigned to different insurance plans at the begin-
ning of the Study. We anticipate that by the end of the HIS
experiment, variations in the generosity of health insurance could
produce differences in vision status. Specifically, more generous in-
surance is expected to facilitate more frequent examinations and pur-
chase of corrective lenses, and thus improve an individual’s functional
vision status. However, it is also possible that if the art of care is low,
generous insurance may lead to greater worry and disability.

Quality-of-care criteria were defined for the care of eyesight prob-
lems. They involved patient outcomes such as little or no pain, worry,
or activity restriction; appropriateness and adequacy of correction;
and use of physician care.

Glaucoma is discussed in Appendix A. The same topics—definition
of the condition, prevalence, and disease impact—are covered.



ACKNOWLEDGMENTS

We thank Daniel Seigel of the National Eye Institute for a thought-
ful and constructive review of this report. We are also grateful to
Rand colleagues Joseph Newhouse, Sjoerd Beck, Bonnie Scott, and
Eanswythe Leicester for advice, support, and useful contributions to
the work reported here. Finally, we are indebted to Barbara Eubank,
Marie Knight, Bonnie Mitchell, and Dorothy Boyd for their efforts in
bringing this manuscript into final form.






CONTENTS

PREFACE . il
SUMMARY .o e e e ix
ACKNOWLEDGMENTS ... i iiee i Xiii
FIGURES AND TABLES ...ttt iie e xvii
Chapter
1. INTRODUCTION ... i ee e 1
2. DEFINITION AND MEASUREMENT ISSUES .......... 2
Definitions and Causes of Vision Impairment ......... 2
Measurement of Vision Impairment .................. 5
Reliability of Testing ...........cccovviiin .. 8
3. JUSTIFICATION FOR SELECTING VISION
IMPAIRMENT FOR HEALTH INSURANCE STUDY
ANALYSES ..o e 9
Prevalence of Vision Impairment .................... 9
Morbidity and Mortality .............. ...l 10
Effects of Medical Care ...........coiiiiiiiannnaannn 11
4. HEALTH INSURANCE STUDY METHODS ............ 12
Prevalence of Vision Impairment .................... 12
DiseaseImpact ......... ... .ot 16
Possible Effects of Generous Health Insurance ........ 17
5. HEALTH INSURANCE STUDY ENROLLMENT
RESULTS ..o e et 18
Introduction ....... ... ittt 18
Prevalence of Vision Impairment According to the
Medical History Questionnaire .................... 19
Prevalence of Vision Impairment According to
Screening Examination Findings .................. 23
Use of Medical Care and Corrective Lenses for
Impaired Vision ..........c.c..oiiiiiiiiiiit, 43
Disease Impact ......... ...t 53
Reliability of Acuity Measurements .................. 63
Validity of Medical History Questionnaire ............ 64
Potential Effects of Health Insurance on Functional
Vision Impairment ............ ... ... . .l 69



xvi VISION IMPAIRMENTS

Prevalence of Impaired Vision According to the HIS

Insurance Plans ..............cciviiiiennnn. ... 170

6. QUALITY-OF-CARE CRITERIA FOR VISION

IMPAIRMENT ... e 73

Appendix

A, GLAUCOMA ... e e 75
B. EYESIGHT AND GLAUCOMA BATTERIES FROM

THE MEDICAL HISTORY QUESTIONNAIRE ........ 90
C. DISTRIBUTION OF RESPONSES TO DISEASE

IMPACT QUESTIONS . ... ... i ae 99
D. QUALITY-OF-CARE CRITERIA FOR VISION

PROBLEMS .. i i e 102

REFERENCES ... ... e 105



10.

11.

FIGURES

Diagrams of Refractive Error and Corrections ..........
Percentage Distribution of Disease Impact Among Enrol-
lees Who Had Functional Vision Impairment Confirmed
at the Screening Examination .....................00

TABLES

Distribution of Responses to Questions on the MHQ About
Eyesight: Ability To Do Ordinary Activity .............
Distribution of Responses to Questions on the MHQ About
Vision: Eye Tests and Physician Visits ................
Distribution of Responses to Questions on the MHQ About
Vision: Use of Correction ...............coiveennin.
Presence of Vision Impairment Among Persons Receiving
the Screening Examination ............. ...l
Presence of Vision Impairment Among Persons Receiving
the Screening Examination: Far and/or Near Vision ....
Prevalence Rate of Natural Vision Impairment in Either
Eye, by Age and Sex: Far and/or Near Vision ..........
Prevalence Rate of Functional Vision Impairment in
Either Eye, by Age and Sex: Far and/or Near Vision ....
Prevalence Rate of Functional Far-Vision Impairment,
Better Eye, by Age and Sex: HIS Enrollment 1974-76 and
United States 1971-72 ... ...t
Prevalence Rate of Functional Vision Impairment in
Either Eye, by Age and Sex: Far Vision ...............
Number of Persons With and Without Impairment Among
Those Receiving the Screening Examination, by Impair-
ment Status: Far Vision ......... ... .ot
Number of Persons With and Without Functional Vision
Impairment Among Those Wearing Lenses During the
Screening Examination, by Natural Vision Impairment
Status: Far Vision .........o i

58

22

25

26

27

28

29

30

32



xviii

12

13.

14.

15.
16.
17.
18.
19.
20.
21.
22,
23.

24.
25.

26.

27.

VISION IMPAIRMENTS

Number and Percent of Persons with Natural Vision Im-
pairment, by Impairment Status and Age: Far Vision ...
Prevalence Rate of Functional Near-Vision Impairment,
Better Eye, by Age and Sex: HIS Enroliment 1974-76 and
United States 1960-62 ................ ... .. ... ...
Prevalence Rate of Functional Vision Impairment in
Either Eye, by Age and Sex: Near Vision ..............
Number of Persons With and Without Impairment Among
Those Receiving the Screening Examination, by Impair-
ment Status: Near Vision ................cooiiniinn..
Number of Persons With and Without Functional Vision
Impairment Among Those Wearing Lenses During the
Screening Examination, by Natural Vision Impairment
Status: Near Vision .......... ... ... i,
Number and Percent of Persons with Natural Vision Im-
pairment, by Impairment Status and Age: Near Vision ..
Distribution of Responses to Questions on the MHQ About
Vision, Among Persons with Natural Vision Impairment:
Physician Visits and Treatment .......................
Number and Percent of Persons in Four Natural Vision
Impairment Categories, by Frequency with Which Lenses
Are WOrn .. ..o e
Number of Persons With and Without Functional Near-
Vision Impairment, With or Without Corrective Lenses,
According to the Screening Examination Test ..........
Number of Persons with Functional Far-Vision Impair-
ment Whose Vision Is Improvable or Not Improvable Ac-
cording to Pinhole Test . .............. ...t
Distribution of Responses to Questions About Eye Tests
and Prescriptions for Lenses for People with Functional
Vision Impairment: Far Vision .......................
Number of Persons in Potentially Improvable Far-Vision
Categories, by Level of Functional Vision Impairment and
Use of Lenses at the Screening Examination ...........
Distribution of Responses to Questions on the MHQ About
Vision: Disease Impact ............. ... .. oot
Percentage of Enrollees Reporting Pain, Worry, and Ac-
tivity Restriction, by Functional Vision Status .........
Percentage of Enrollees Reporting Pain, Worry, and Ac-
tivity Restriction, by Functional Far-Vision Status: Only
Far Vision Impaired ...............c.ccoviiieiinn...
Percentage of Enrollees Reporting Pain, Worry, and Ac-
tivity Restriction, by Functional Near-Vision Status: Only
Near Vision Impaired .............. ... ... ...

35

37

38

39

40

42

44

46

48

49

51

54

56

57

59



FIGURES AND TABLES

28.
29.

30.
31.
32.
33.
34.
35.
36.

Al
A2
A3.
A4
AL,
A6.

AT

A8.

Percentage of Enrollees Reporting Any Impact, by Func-
tional Vision Status: Dayton and Non-Dayton Sites .....
Median Categories of Pain, Worry, and Activity Restric-
tion, by Functional Vision Status .....................
Number of Persons With and Without Natural Far-Vision
Impairment, According to Responses to the MHQ Ques-
tion Relating to Far Vision .......... ..o
Number and Percent of Persons with Natural Far-Vision
Impairment, by Level of Impairment and Responses to the
MHQ Question Relating to Far Vision .................
Number of Persons With and Without Natural Near-Vi-
sion Impairment, According to Responses to the MHQ
Question Relating to Near Vision .....................
Presence of Natural Near-Vision Impairment, by Level of
Impairment and Responses to the MHQ Question Relating
toNear ViSion .....coviniininiiiiniin s
Number and Percent of Persons With and Without Func-
tional Vision Impairment, by Type of Impairment and Re-
sponses to the MHQ Question Relating to Vision of Other
Persons of the Same Age ..........coiivvrriiiiinnns
Prevalence of Natural Vision Impairment, by HIS Experi-
mental Insurance Plan ............ ...t
Prevalence of Functional Vision Impairment, by HIS Ex-
perimental Insurance Plan ............ ...t
Distribution of Responses to Questions on the MHQ About
Glaucoma: Presence, Doctor Confirmation ..............
Distribution of Responses to Questions on the MHQ About
Glaucoma: Treatments Prescribed by Physician or Cur-
rently Being Used ........ ...t
Distribution of Tonometry Values for Left and Right Eyes
Number and Percent of Enrollees With and Without Ocu-
lar Hypertension ............coeeevineineenaneennns
Number and Percent of Persons With and Without Ocular
Hypertension, by Glaucoma Status ....................
Distribution of Responses to Questions on the MHQ About
Glaucoma: Disease Impact . .......ooiviiiiiiiiii
Percentage of HIS Enrollees Reporting Pain, Worry, Ac-
tivity Restriction, and Days in Bed Due to Glaucoma, by
Medications Status: Enrollees Reporting Diagnosis of
GlAUCOMIA .« « o e v ot ie e teee e ennan e
Distribution of Responses to Disease Impact Questions, by
Medications Status: Enrollees Reporting Diagnosis of
GlaUCOMA . . ot oot e e et e

60

62

65

66

66

67

68

71

72

82

83

84

85

86

87

88



C.1L

C.2.

VISION IMPAIRMENTS

Distribution of Responses to Disease Impact Questions on
Pain, by Functional Vision Status: Enrollees Completing
the MHQ, Non-Dayton ................coiiiiiiiin.n. 100
Distribution of Responses to Disease Impact Questions on
Worry and Activity Restriction, by Functional Vision
Status: Enrollees Completing the MHQ, All Sites ....... 101



Chapter 1

INTRODUCTION

Impaired vision is a condition often manifested as diminished visual
acuity (clarity); it is typically characterized by people as “bad eye-
sight.” This condition may arise because of the shape of the eye (re-
fractive errors), or it may occur as the result of such eye diseases as
glaucoma, cataracts, or retinal degeneration. This volume will con-
centrate only on the most common cause of impaired vision—refrac-
tive errors (American Optometric Association, 1978). A brief
discussion of glaucoma is included in Appendix A.

Impaired vision was selected for measurement in the Rand Health
Insurance Study (HIS) for three main reasons. First, it is a highly
prevalent condition. Second, it is comparatively easy to define and to
measure in general populations. Third, it can be corrected in most
cases and hence is responsive to appropriate medical and optometric
care. This condition will therefore be useful in studying the effect that
differing health insurance levels have on use of services, subsequent
health status, and quality of care.

This volume discusses the definition of impaired vision and reviews
measurement issues (Chapter-2). Chapter 3 discusses in detail why
vision impairment is an effective health status measure in terms of its
prevalence, its effect on people’s lives, and its response to medical
care.! The HIS definition of impaired vision is given in Chapter 4,
together with a detailed description of HIS methods for measuring the
prevalence and effect of vision deficits. Chapter 5 presents results
from the HIS enrollment procedures at all six sites (Dayton, Ohio;
Seattle, Washington; Fitchburg and Franklin County, Massachusetts;
and Charleston and Georgetown County, South Carolina). Finally,
HIS quality-of-care criteria for vision problems are introduced in
Chapter 6. Readers are referred to the Preface of this monograph and
to Volume 1 of this series for more information regarding the design
of the HIS and the overall strategy to measure disease-specific effects
on health as a function of the level of insurance.

1*Medical care” in this report refers to the services provided by primary practi-
tioners, ophthalmologists, optometrists, and other health care personnel for the treat-
ment of eye problems.



Chapter 2

DEFINITION AND MEASUREMENT
ISSUES

DEFINITIONS AND CAUSES OF VISION
IMPAIRMENT

Impaired vision is not a disease in itself; it is a condition secondary
to certain diseases or eye abnormalities. In subjective experience, it
ranges from poor eyesight to an inability to see at all (blindness). If
the impairment is mild and an individual is accustomed to it, impair-
ment may not be subjectively detected.

A number of conditions bring about a loss of visual acuity. The
major causes of dysfunction are refractive errors, strabismus, and dis-
ease.

Refractive Errors

A refractive error is any abnormality in the refractive surfaces or
the shape of the eyeball that prevents the focusing of parallel rays of
light on the retina. The normal eye (emmetropic) is one in which par-
allel rays of light (at a distance of about 20 feet or more) focus on the
retina when the eye is at rest. Although refractive errors cannot be
cured or directly treated, they can be compensated for by the use of
prescribed lenses. The most common refractive conditions are myopia,
hyperopia, presbyopia, and astigmatism (see Figure 1).

Myopia, or nearsightedness, is a condition in which rays of light
(usually from far-away objects) converge too soon and are brought to a
focus before reaching the retina. The opposite of hyperopia, myopia is
caused by a cornea or lens that is too convex or an eyeball of too great
depth. Concave lenses are used to bring the rays into focus at the
appropriate spot further back in the eye on the retina itself.

When rays of light from near objects do not converge soon enough
and are brought to a focus behind the retina, the condition is called
hyperopia (also hypermetropia), or farsightedness. Hyperopia is usu-
ally caused by a flattened condition of the lens or cornea, or an eyeball
that is too shallow. Convex lenses are used to concentrate and focus
the rays in a shorter distance.

Presbyopia is a condition of reduced lens accommodation in viewing

2
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¢

Emmetropia
(Normal vision)

Hyperopia Hyperopia
{Uncorrected) (Corrected)

Concave

Myopia Myopia
{Uncorrected) {Corrected)

Fig. 1—Diagrams of refractive error and corrections

near objects and is associated with aging. It is caused by a loss of lens
elasticity and lack of tone of the ciliary muscles, which help to modify
the shape of the lens. Because correction is needed only for viewing
near objects, bifocals or half-glasses are generally prescribed.

If curvature of the refracting surfaces is unequal, the condition is
called astigmatism. Specifically, the cornea is curved more in a verti-
cal direction than in a horizontal direction, or vice versa, so that some
portions of an image are in focus while others are not. Cylindrical
lenses are used to correct the defect in visual acuity.

One usually determines the strength of the lenses needed for clear
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vision by “trial and error,” that is, by trying first a strong lens and
then a stronger or weaker lens until the right one is found. When
errors of refraction are adequately corrected for both near and far
distances, the acuities should be essentially the same (Vaughan and
Asbury, 1980) and approximate 20/20 vision. It is possible to test
whether maximum acuity has been achieved with a pinhole test. If a
person’s acuity improves when viewing the eye chart through a pin-
hole, his/her vision has not been sufficiently corrected. Conversely, if
his acuity does not change with the pinhole, he has attained his max-
imum level of acuity.

Refractive errors appear to be caused by a combination of genetic
and environmental factors. The genetic influence is generally held to
be the larger determinant, but a few studies have shown that “near-
work” (higher education, white collar jobs, and more time spent read-
ing) explains some of the variance in the prevalence of myopia within
racial and age-sex groups (Angle and Wissmann, 1980; NCHS, 1974).
Several studies have also begun to measure the extent of genetic
determination in factors affecting refractive errors (Spivey et al.,
1979; Zoccolotti, 1978). Nonetheless, even if visual acuity were totally
determined genetically, refractive errors still could not be predicted
because a combination of physiological components are involved in
refraction, including corneal curvature, depth of the anterior cham-
ber, length of the eye, and shape of the lens (Newell, 1978).

Strabismus and Nystagmus

Strabismus is a manifest or latent ocular muscle imbalance that
creates a loss of image fusion in binocular vision. In its more severe
forms, visual acuity may be affected, particularly when vision from
one eye is suppressed (amblyopia). To detect the presence of strabis-
mus, eye motility may be tested by a cover-uncover procedure (Leit-
man et al.,, 1978). An examinee focuses on an object while the
examiner alternately covers each eye. Movement in the uncovered eye
indicates a manifest condition, tropia, whereas movement in the
covered eye just after occlusion indicates phoria, a latent condition.
The direction of movement (in, out, up, down) is also noted. Another
type of ocular muscle defect for which the practitioner often checks is
nystagmus, a repeated involuntary twitching movement of the eyes
that can be directly observed by the examiner. If a person is unable to
maintain steady fixation, visual acuity is reduced (Vaughan and As-
bury, 1980).
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Diseases

The most common diseases that can lead to functional abnormali-
ties in vision acuity are diabetes mellitus, cataracts, and glaucoma.
Other conditions that may affect vision acuity include nutritional
deficiencies, neurological problems, dermatological problems, and
trauma (American Optometric Association, 1978).

Uncontrolled diabetes may cause refractive error through a change
in the lens tissue fluids, which is generally reversible by medical con-
trol of the diabetes. In diabetic retinopathy, however, changes in the
microvascular blood supply to the retina may have serious and perma-
nent consequences. This condition is recognized to be one of the lead-
ing causes of blindness in the United States. Furthermore, because
the use of insulin is extending the life expectancy of diabetic persons,
the prevalence and incidence of blindness caused by diabetes are ex-
pected to increase over the next several decades (Amos, 1974).

Cataracts may produce myopia by also affecting lens fluids, but
visual impairment is primarily caused by lens opacity (obstruction of
light). This condition, typically associated with aging, can be treated
by any of a number of surgical procedures.

Glaucoma, which will be discussed further in Appendix A, is an
increase in intraocular pressure sufficient to cause degeneration of
the optic disk and defects in the visual field. It is clinically detected by
measuring intraocular pressure with a tonometer and by testing fields
of vision. The primary aim of treatment is to lower pressure by reduc-
ing the accumulation of aqueous fluid. This may be achieved by facili-
tating drainage with miotic drugs (drugs that cause pupillary
constriction) or by inhibiting secretion of aqueous fluid with other
drugs. In later stages, surgery may be necessary to prevent blindness.
Unfortunately, when loss of visual acuity occurs, it is always a late
finding in this disease.

MEASUREMENT OF VISION IMPAIRMENT

One common method used to assess objectively the presence of im-
pairment is the measurement of visual acuity. Visual acuity is a per-
son’s capacity to distinguish form visually and to resolve fine details
at near and far distances (Woo and Bader, 1978). Other measures of
impairment address depth perception, fusion of images, or peripheral
vision, but measurement of acuity seems to address the most critical
aspect of vision and is thus the best single method for measuring im-
pairment. Common approaches to test acuity of near and far vision
are discussed in the remainder of this chapter.
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Test Administration and Instruments

In testing acuity, the tested person is usually requested to stand a
specified distance away from a chart and, with one eye blocked, to
identify the characters on that chart. The characters vary in size and
are arranged in lines. Lines of larger-size print appear near the top of
the chart, lines of smaller size near the bottom. The person’s level of
acuity is typically determined in one of two processes. (1) Starting
with the larger print and reading down the chart, the person receives
a score based on the last line read correctly with no more than one
character missed. (2) Starting with the smaller print and reading up-
ward, the person’s score reflects the first line at which he or she is
able to read an entire line with one or no errors. Each eye is tested
separately for monocular acuity, and both eyes may be tested together
for binocular acuity.

The basic instrument used for testing acuity is the eye chart.
Charts can differ in a number of ways, including the size of characters
and the optotype (type and style of characters). Other differences in
the process of testing can also occur, such as the distance the chart is
placed from the person, and the system used to express levels of acui-
ty.

Far Vision

For testing far vision, the preferred clinical instrument is the Snel-
len chart and Snellen notation. The Snellen chart, developed in 1862,
quantifies and standardizes measures of acuity based on characters
with a total angular value of 5 minutes of arc, an accepted norm for
seeing detail at a distance of 20 feet (Linksz, 1975). Acuteness of vi-
sion then becomes the relation between the distance at which detail is
seen and the distance at which it should be seen.

In testing far vision, the eye chart is placed 20 feet away from the
tested person, and if the person can see letters of the size that he or
she should be able to see at 20 feet, he or she is said to have 20/20
vision. If the individual cannot see those letters, but is only able to
distinguish larger letters that most people are able to see at 200 feet,
he or she is said to have vision worse than 20/20, specifically 20/200
vision. Analogously, if the examinee can see letters at 20 feet that
most people can see only at 15 feet, he or she is said to have 20/15
vision. With Snellen notation, then, visual acuity is expressed as a
mathematical ratio of an individual’s actual distance from the line of
characters he or she is reading to the standard distance at which a
person with unimpaired vision should be able to read and distinguish
those characters.
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Near Vision

For testing near vision, a greater variety of charts have been used
and accepted. Perhaps the most commonly used is the Rosenbaum
card, which readily translates into Snellen notation. It is typically
used at a distance of 14 inches. As with distance acuity measures,
near-acuity measurements are expressed as a ratio; for example,14/14
would indicate normal near vision. This notation, expressed in terms
of a distance of 14 inches,can be converted to its equivalent in Snellen
visual angle at a 20-foot distance by dividing the ratio (numerator and
denominator) by 0.7.*

Another method of testing near vision has been devised by Parker
(1975). An end-point criterion is determined as the smallest print a
person is able to read at the closest distance. The card is brought
closer to the face until the person is no longer able to read the small-
est line. Although this method tends to overestimate near-point ac-
commodation, Parker claims that it has greater retest reliability than
other methods. Nevertheless, this has been a less popular testing
method.

Optotypes

A variety of characters (optotypes) have also been suggested and
used for testing vision acuity. These include the Jaeger text, Landolt
C rings, the Illiterate E, Snellen letters, Sloan letters, and Arabic
numerals.

The Jaeger text is a string of words that vary in size, line by line.
This design is intended to be sensitive to visual difficulties by noting
the speed of the reader’s recognition. As might be expected, testing
results are influenced by the tested person’s ability to read, and the
test cannot be used in cases of illiteracy (Parker, 1975). At the other
extreme, Landolt C rings and the Illiterate E require only that the
tested person identify the open end of the characters (top, bottom, left,
and right). The Illiterate E is used mainly for screening children and
those who are illiterate, but it has been criticized because the lower
lines are so crowded and long that it is difficult for the tester to follow
a tested person as he or she reads (Vos, 1971). The Landolt C ring was

1Rosenbaum cards may also be used at a distance of 16 inches, in which case the
conversion to Snellen notation is achieved by dividing the numerator and denominator
by 0.8.
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adopted in 1909 as the standard test object for international use
(Sloan, 1959), but just recently Sloan letters were also recommended
as an acceptable standard optotype (Committee on Vision, 1980).

Alphabetic characters such as Snellen and Sloan letters have been
preferred for screening in this country because the test is simpler and
easier to administer and because identification of a letter is believed
to simulate more closely the practical needs of visual acuity. Sloan
letters are a modification of Snellen letters, in which the serifs are
removed. Arabic numerals have also been used, particularly in the
testing of near vision, but the variety of characters that can be in-
cluded in a test chart is more limited than with letters.

RELIABILITY OF TESTING

Some of the factors that influence the reliability of vision testing
were discussed by Lippman (1962) and, more recently, by Ferris and
Ederer (1979). Acuity test results may be affected by the amount of
room illumination and of chart illumination and by the location of
light on the chart. Also, the distance a person stands from the chart
may not meet the 20-foot standard if the space is not available, or if
the person leans toward or away from the chart. The degree of black-
white contrast between letters and background will affect acuity mea-
sures, as will the degree of reading difficulty of the optotype selected
and the printing style of chart characters. Further, the Snellen type of
chart with a single “E” at the top line (20/200) only permits the miss-
ing of one letter. Because “E” is the most frequently guessed letter,
the acuity level may be assumed to be 20/200 when in fact it may be
much worse. Measured acuity levels also vary by the fatigue of the
tested person, any repetition of testing or accidental pretest viewing,
and the training of the tester. Inter-test reliability (i.e., the correla-
tion between scores from, say, two tests on the same individuals) will
also be diminished if scoring methods are not consistent in the num-
ber of permissible errors of identification or in the direction of the
chart reading (up versus down).

In short, many factors may reduce the reliability of vision acuity
measures. These factors, however, tend to be well known and thus are
fairly controllable. Generally speaking, testing for vision acuity is
taken to be a comparatively easy and accurate procedure for assessing
one indicator of health status.



Chapter 3

JUSTIFICATION FOR SELECTING VISION
IMPAIRMENT FOR HEALTH INSURANCE
STUDY ANALYSES

PREVALENCE OF VISION IMPAIRMENT

Impaired visual acuity is one of the more prevalent conditions found
in the United States. As a rough estimate of prevalence, according to
a study by the National Center for Health Statistics conducted in
1971-1972 (NCHS, 1974), more than 50 percent of the population
wears corrective lenses.! To the degree that this is a measure only of
those who have been treated for impairment, the 50-percent figure
surely underestimates the actual prevalence of visual impairment.

Almost two decades ago, NCHS (1968) found that 52 percent of the
population had worse than 20/20 far-vision acuity in the better eye
when no lenses were worn, and 59 percent had worse than 20/20 near-
vision acuity (measured in inches as 14/14) in the better eye without
lenses. When the population was tested with lenses, 34 percent still
had impaired far vision, and 43 percent had impaired near vision. In
a more recent NCHS study (1977), 28 percent of the population had
impaired far vision in the better eye with available correction. A pin-
hole test among the people who had far-vision impairment in the bet-
ter eye with lenses showed that 16 percent (less than one-fifth of the
original 28 percent) could be brought up to 20/20 with adequate cor-
rection of their refractive errors. People who had impaired far vision
but did not wear lenses were not given the pinhole test by NCHS; the
pinhole test also does not apply to near-vision problems.

From the same 1971-1972 survey, NCHS (1978) estimated that ap-
proximately 20 percent of the noninstitutionalized civilian population
in the United States has a form of strabismus (eye muscle defect): 3.7
percent have tropia, a manifest defect; and 16.0 percent have phoria,
a latent defect. About 0.5 percent had nystagmus, a condition in
which the eyes are unable to maintain a steady gaze.

In summary, national survey data covering at least the past 20
years indicate, first, that a majority of the population has some form
of natural vision impairment and, second, that many people so afflict-

'Throughout this monograph, the term “lenses” refers to glasses and/or contact
lenses.
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ed receive no or at best inadequate correction. The frequency of these
acuity problems justifies their selection as possible indicators of the
effect of insurance coverage on health status.

MORBIDITY AND MORTALITY

Impaired visual acuity in itself is not a life-threatening condition,
but it may endanger people in the course of their normal activities, or
in some cases it may be a symptom associated with a life-threatening
disease such as diabetes. Evidence in the literature has also indicated
that myopia is correlated with ocular morbidity, such as myopic chori-
oretinal degeneration, retinal detachment, and open-angle glaucoma
(Perkins, 1979).

Impaired visual acuity that remains uncorrected may have impor-
tant consequences for an individual as to productivity, both at work
and in school. In addition, a person may be restricted from some ac-
tivities that are potentially enriching or even from some activities
that are considered basic to modern life, most notably driving a car.
Because impairments are generally not cured but rather treated with
lenses, the treatment process itself can have negative effects. People
who wear glasses, particularly young adults, may feel self-conscious
about their appearance. Wearing contact lenses has other complica-
tions, including increased eye irritation and risk of infection (Aqua-
vella, 1976; Brown and Lobasche, 1975). Improper use of contact
lenses may also lead to infection or permanent damage to the surface
of the eye.

Summary estimates of the economic and social costs of visual dis-
orders have been made for the National Eye Institute (Cahill and
Woolsey, 1976). These estimates were based on available data from a
number of sources (including the Health Interview Survey, National
Disease and Therapeutic Index, and National Ambulatory Medical
Care Survey); computations were based on a cost-assessment model
established by Dorothy Rice. The authors found that Americans spent
a total of $352.5 million on visits to ophthalmologists in 1972, which
does not include visits to optometrists and opticians. In addition,
people spent $517 million on optical goods (excluding the cost of ex-
amination and prescription). Indirect costs of visual disorders and
disabilities totaled $1485 million in lost earnings.
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EFFECTS OF MEDICAL CARE

The effectiveness of medical care in treating impaired visual acuity
largely depends on the cause and severity of the condition. In more
serious cases, surgery such as radial keratotomy or keratomileusis
may be attempted in an effort to alter the shape of the cornea (Ainslie,
1976; The Medical Letter, 1980). In most cases, however, acuity can be
improved by the use of lenses, particularly when refractive errors are
the cause of the vision deficit.

Because prescription of lenses is a comparatively simple and inex-
pensive procedure and inflicts no risk on the patient, it is the pre-
ferred treatment for almost all people who need correction of
refractive errors. To the extent that health insurance makes care
more financially attainable, generous insurance may be anticipated to
improve the vision of a population by enabling people to seek more
frequent examinations and to obtain corrections of higher quality,
that is, those that result in better visual acuity.

An individual’s decision to seek and use correction, however, will
still be influenced by how much bother he or she perceives the use of
lenses to be compared with tolerating the impairment. A London
study of adolescents between the ages of 14 and 16 found that most of
the students who had been prescribed glasses did not wear them regu-
larly, and nonuse was associated with lower levels of impairment
(Peckham et al., 1979; Gardiner and Peckham, 1980). Because all
people who wear glasses have to sacrifice some width of vision field,
depth of field, comfort, and appearance (Salmon, 1978), we would ex-
pect similar findings of noncompliance among adults, although to a
lesser degree than among teenagers who may be more concerned with
their appearance.



Chapter 4

HEALTH INSURANCE STUDY METHODS

PREVALENCE OF VISION IMPAIRMENT

The Health Insurance Study (HIS) used two data sources to esti-
mate the prevalence of impaired visual acuity among its adult partici-
pants at enrollment. The first was a Medical History Questionnaire
(MHQ); the second, a medical screening examination.

Medical History Questionnaire

The MHQ was a self-administered questionnaire that included
questions about vision and the effects of vision problems on respon-
dents’ lives. All adult participants (14 years of age and older) complet-
ed the MHQ at the time of their enrollment in HIS and again at the
end of their participation, 3 or 5 years later. The MHQ was fielded 1
to 3 weeks before the screening examination and consisted of two
parts, Forms A and B. At entrance, adults in all sites except Dayton
completed both forms. In Dayton, all adults completed Form A, but
only a randomly selected subsample of enrollees completed Form B.
Upon exit, all participants in all sites received both parts of the MHQ.

The sets of questions on impaired vision referred to as the Eyesight
batteries are reproduced in Appendix B. (Also reproduced are the
Glaucoma batteries.) The Eyesight battery had two forms: one used at
Dayton enrollment, and the other used at enrollment in the rest of the
sites and at exit in all sites. The non-Dayton battery differed slightly
from the Dayton enrollment version, largely by sequence of questions,
skip patterns for certain subsets of questions, and wording of some
items. Where these differences did not appear to affect the content
and interpretation of a question, we grouped responses from both sets
for the analyses reported in Chapter 5.

Several questions from the MHQ might serve to indicate the pres-
ence and severity of vision impairment in the HIS population. One
type of questions asked directly about the use of corrective lenses;
another type asked indirectly about vision deficiencies as reflected in
certain daily functions.

Use of Corrective Lenses. We used MHQ questions in the Eye-
sight battery about corrective lenses to estimate the presence of natu-
ral vision impairment among HIS enrollees. Those who wear glasses

12
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or contact lenses were presumed to have impairment, compared with
those who do not wear any type of correction; those who wear lenses
all the time were presumed to have more severe impairment than
those who wear lenses only sometimes. Finally, we asked only those
people who wear glasses or contact lenses how well they could see
compared with other people of their age. Responses were used as a
limited measure of functional impairment.

Vision in Daily Life. The questions “Without glasses, can you read
ordinary newsprint?” and “Without glasses, can you recognize a friend
across the street?” were initially included in the MHQ as a means of
estimating the number of people whose uncorrected (natural) vision is
impaired based on the criterion of interference with simple functional
tasks. These questions have demonstrated a fairly high degree of
specificity in other studies by correctly identifying those people who
do not have vision impairment. However, they have not been a sensi-
tive measure for detecting those who have minor or moderate vision
impairment because most people with impaired vision report that
they are able to read newsprint or recognize a friend across the street
without wearing their glasses. .

In a study by Haase and Bryant (1973), visual acuity of the better
eye with present correction was compared with the respondent’s abili-
ty to recognize a friend at various distances when wearing glasses. To
construct a Guttman scale,! these questions were ordered by the
increasing distance of the person viewed: arm’s length, across a room,
and across a street. Using the data they presented, we confirmed that
the specificity of the question was relatively high: Of the group that
had good vision (20/20 or better), 88 percent claimed that they could
in fact recognize a friend across the street.2 We also concluded that the
sensitivity of this question (for estimating the prevalence of minor
vision impairment) was only fair; of those people whose vision was
20/25 or worse, 42 percent said that they could still recognize a friend
across the street.

Two other epidemiological concepts are useful in assessing the val-

1A Guttman scale is one in which a particular score can be achieved by one and only
one configuration of responses to a set of questions. The questions must be unidimen-
sional (e.g., “Can you see a friend ...?”), ordered as to severity (e.g., “... nearby,”
« .. across a room,” etc.), and answerable by a simple “yes” or “no.”

2As used here and elsewhere in this monograph, sensitivity of a questionnaire (or
individual questions) is taken to mean the degree to which such question(s) will correct-
ly identify or classify someone who is known in fact to have a particular condition (as
judged, for instance, by some objective physiologic criterion such as a vision test).
Specificity refers to the degree to which the questionnaire items will correctly identify
persons who do not manifest the condition. Typically, there is a tradeoff between sen-
sitivity and specificity of questionnaire items; only rarely, even in a very reliable and
valid battery of questions, would both be high.
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ue of a particular test or question in classifying people as to the pres-
ence or absence of a disease or impairment, namely, negative and
positive predictive validity. In this context, negative predictive valid-
ity is a measure of those who in fact do not have an impairment (i.e.,
have good vision) among all persons who deny the impairment (i.e.,
claim they can see a friend across the street). Based on the data and
findings cited in the above paragraph, the negative predictive validity
of this friend-recognition question was only 33 percent; that is, only
about one-third of the people who said they could see a friend in fact
had unimpaired vision (and two-thirds of this group had a vision defi-
cit). Conversely, for those who claimed limited vision, the positive
predictive validity of this question alone was 95 percent. In short, on
the strength of this one question, we could with great confidence clas-
sify people who said they could not recognize a friend across the street
as having limited vision, but we could have little confidence about
classifying people as to whether they had good or at least slightly
impaired vision if they claimed they could recognize a friend.

Increasing the stringency of the clinical criterion for impairment to
20/40, the point at which eligibility for a driver’s license is deter-
mined, the sets of questions still failed to identify 32 percent of the
people with this level of impairment. Finally, considering only those
people with legal blindness (20/200), 14 percent would not have been
" identified as impaired by this question alone. Other studies have also
found low sensitivity rates with similar questions about ability to see
distant objects (NCHS, 1975; Stone and Shannon, 1978).

These two questions about vision in daily life may be too vague
because they do not specify the conditions under which the tasks are
achieved. Recognizing a friend may be accomplished by squinting to
improve one’s acuity or by relying on cues such as gesture and profile;
it does not necessarily indicate the viewer’s ability to clearly discern
facial features. Similarly, for some people, reading newsprint may be
achieved only with difficulty, and claiming the ability to read a news-
paper does not preclude the possibility that the reader must hold the
paper at arm’s length. In addition, these questions tend to be cultur-
ally bound: Ability to read newsprint presupposes literacy, and recog-
nition across a street presupposes some standard distance for street
width. In light of these deficiencies, these questions do not seem suit-
able for estimating the prevalence of vision impairment. They will be
used primarily as gross indicators of severe natural impairment.

Medical Screening Examination

The second source of information relating to vision deficits in the
HIS population, the medical screening examination, provides more
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precise measures of prevalence and severity of impaired visual acuity.
A random sample of between 50 and 75 percent of the HIS partici-
pants (depending on site) was medically screened at the time of
enrollment.3 Because of enrollment schedule constraints, an
additional 204 adults in Dayton who completed Form B of the MHQ
did not receive a screening examination. All enrollees receive the
screening examination at exit. Smith et al. (1978) describe screening
examination procedures in detail.

At the enrollment examination, measurements of visual acuity
were obtained for each eye separately. For far vision, illiterate ex-
aminees were tested with the Illiterate E Chart, and all other ex-
aminees were tested with the Snellen Eye Chart. For near vision, the
Rosenbaum Near Vision Card was used in all cases.

If the examinee had glasses or contact lenses, both the corrected
and uncorrected vision were tested. Examinees with contact lenses
had at least 10 minutes for adjustment of their eyes before testing was
done without lenses. The type of corrective visual aid that the ex-
aminee brought to the examination center was recorded by the medi-
cal assistant. .

Because of space limitations, the testing of far vision was conducted
at a distance of 15 feet from the chart, measures of acuity being easily
converted on the Snellen scale. With one eye occluded, the examinee
was asked to read the line equivalent to 20/40. If more than one letter
was missed, the examinee was asked to read the next line up of larger
print until only one letter on a line was missed. If the examinee suc-
cessfully read the 20/40 line, testing proceeded down the chart to
smaller print until more than one letter on a line was missed or until
the examinee reached the line equivalent to 20/15.

Examinees with far vision worse than 20/20 who did not wear
glasses or lenses and examinees with corrected far vision worse than
20/20 were tested for pinhole acuity. Only subjects with vision less
than 20/20 were tested. Examinees were asked to peer through a
pinhole on the optic stick while the medical assistant blocked the eye
not being tested, and then the examinee was asked to read the line
equivalent to 20/20 and on up the chart until only one letter on a line
was missed.

Near-vision testing was performed in a manner similar to far-vision
testing. The near-vision chart was held 14 inches from the examinee’s

3This random sample of participants will be used to study the effect of the screening
examination on subsequent use of medical services and health status. Results of the
examination were promptly relayed to the person’s regular physician.

4The pinhole test can also be used for near-vision refractive errors. In the HIS,
however, it was only used to determine maximum acuity among those with far-vision
problems.
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face, the distance established by stretching a string 14 inches from
the eye of the examinee. As before, the level of acuity was determined
from the smallest line the examinee could read with no more than one
error in character identification. Both corrected and uncorrected vi-
sion were tested, and each eye was tested separately.

Motility tests to identify cases of strabismus were discontinued for
HIS screening because of the difficulty of maintaining high test relia-
bility. The loss of this information was not thought to be limiting
because the condition rarely affects acuity, particularly monocular
acuity, and because it is not readily amenable to correction when
present in adults.

In summary, the screening examination provides several types of
prevalence information:

1. The number of people whose “natural” (uncorrected) vision is
impaired for far sight and for near sight.

2. The number of people whose “functional” vision (with correc-
tive visual aid if available) is impaired for far and near sight.

3. The number of people whose impaired far vision (whether
corrected or uncorrected) has not been sufficiently corrected
as determined by the pinhole acuity test.

DISEASE IMPACT

The adverse consequences of impaired visual acuity tend to be more
subtle than overt. For instance, although an individual may not be
consciously aware of any loss of clarity in vision, he or she may be at
greater risk of accidents, particularly automobile accidents. Also, an
individual’s productivity and efficiency in performing certain tasks
may be reduced. With substantial impairment of visual acuity, a per-
son may have pain associated with eye strain, suffer worry and con-
cern over the impairment, or have to restrict daily or social activities.

To determine the degree to which impaired vision had adverse
consequences on people’s lives, the MHQ included two or three disease
impact questions (depending on the version of the MHQ). In all sites,
respondents were asked two questions to assess the amount of worry
and activity restriction they had experienced in the last 3 months
related to their eyes and eyesight. In all sites but Dayton, an addition-
al question was asked regarding the amount of pain. The format of
these questions was not designed specifically for the condition of visu-
al impairment. Instead, the questions are part of a standard set that
appears repeatedly in the MHQ and that are intended to facilitate
comparison of impact among a wide variety of different diseases and



HEALTH INSURANCE STUDY METHODS 17

conditions. All enrollees who received the MHQ were asked to com-
plete the impact questions regarding vision.

In addition to these impact measures, we created a composite mea-
sure called “any impact”; a person was assigned a positive response to
“any impact” if he or she gave a positive response to at least one
disease impact question. Because pain was not an aspect of impaired
vision for Dayton, the “any impact” measure is considered separately
for that site.

POSSIBLE EFFECTS OF GENEROUS HEALTH
INSURANCE

To the extent that insurance may facilitate provision of care to
those people with correctible vision impairment, more generous insur-
ance is expected to affect both the prevalence of functional deficits and
its effect on people’s lives. Because deficiencies in sight can sometimes
be subtle and are usually chronic, correction of vision impairment
may be especially sensitive to increased-financial access to care. En-
rollees with free-care insurance, for instance, have much less reason
not to seek care than enrollees with parsimonious insurance. Worry,
pain, and restriction of activity should diminish as problems in acuity
are corrected. Increased financial access may or may not increase the
quality of care. The quality of care that an individual receives might
improve as a function of insurance generosity, if such insurance
brings about more frequent or more thorough examinations or if it
results in people obtaining care from more competent providers.



Chapter 5

HEALTH INSURANCE STUDY
ENROLLMENT RESULTS

INTRODUCTION

The Health Insurance Study (HIS) enrolled a total of 5835 adults
(14 years and older) at six sites. Just over 50 percent were women,
and about 15 percent were nonwhite. The mean number of years of
schooling completed by those 18 and older was 12, and the average
family income (in 1973-1974 dollars) was about $13,000. For study
design reasons, the entire experimental population was under age 62
at enrollment; the Dayton control population included 2 men over age
62. The Preface to this monograph and Volume 1 of the series contain
additional information about the HIS sample and enrolled population.

Of the 5835 adults enrolled, 5715 (98 percent) completed Form A,
the first half of the Medical History Questionnaire (MHQ). They in-
cluded all adults enrolled in any experimental HIS plan, the Dayton
control group, and a “pre-enrollment group” in South Carolina. Of the
5715 adults who completed Form A, 5350 received and completed
Form B, the second half of the MHQ. As noted in Chapter 4, only a
random sample of the enrollees at the Dayton site was asked to com-
plete Form B; at all other sites, all adults were expected to complete
it. Of the 5472 adults asked to complete Form B, 5350 did; thus, its
true completion rate was 98 percent.

The enrollment screening examination was administered to 3321
persons at the six sites. Those who received the examination repre-
sented a random sample of about 60 percent of the entire sample. Two
additional people were examined without completing Form B of the
MHQ. As mentioned earlier, by design not everyone was examined at
enrollment; this allowed us to estimate how the examination affected
later use of medical services and health status. A total of 3293 indi-
viduals had complete and usable test data for natural (uncorrected)
vision, and a total of 3311 had complete data on functional (corrected)
vision.

18
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PREVALENCE OF VISION IMPAIRMENT ACCORDING
TO THE MEDICAL HISTORY QUESTIONNAIRE

We attempted to measure the prevalence of vision impairment for
natural near and far vision using two MHQ questions related to tasks
in daily life.! The responses to these questions are shown in Table 1.
Natural near-vision impairment would be suggested by a negative
response to the question: “Without glasses, can you read ordinary
newsprint?” Similarly, natural far-vision impairment would be
suggested by a negative response to the question: “Without glasses,
can you recognize a friend across the street?”

Table 1

DISTRIBUTION OF RESPONSES TO QUESTIONS ON THE MHQ
Apout EvesiGHT: ABILITY To Do ORDINARY ACTIVITY

Question Response Number Percent

Without glasses, can you Yes 4269 80
read ordinary newsprint? No 1067 20
Missing 14 (a)

5350 100

Without glasses, can you Yes 4311 81
recognize a friend across No 1027 19
the street? Missing 12 (a)
5350 100

8Less than 0.5 percent.

The deficiencies of these questions and especially their lack of sen-
sitivity for detecting lower levels of impairment (discussed in Chapter
4) would lead us to expect an underestimate of the prevalence of eye-
sight problems. By these measures, only 19 percent of the HIS popula-

1Here and elsewhere in this monograph, natural vision is taken to mean sight with-
out glasses or corrective lenses. The distinctions among natural, functional, and poten-
tial vision are taken up later in the section on prevalence based on screening
examination findings.
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tion was identified as having natural far-vision impairment, and only
20 percent as having natural near-vision impairment. By any reason-
able standard, these figures are far too low to be an adequate measure
of the prevalence of vision problems in a general population such as
the HIS sample.

Other MHQ questions about eyesight provide more and better infor-
mation about the prevalence of vision impairment. Tables 2 and 3
present the distribution of responses to questions about visits to a
physician and the use of corrective lenses.

Ninety percent of the 5350 HIS adults who received and completed
the relevant MHQ form at enrollment reported having had their eyes
tested at least once (see Table 2). Of these 4816 people, most had had
fairly recent examinations: 61 percent within the last 2 years, and 83
percent within the last 5 years. Although for most people their last
vision test was not needed for school, work, or insurance, for 37 per-
_cent such a requirement was the reason for having their vision tested.

Among the 4816 enrollees who had ever had a vision test, 3372 (70
percent) had been prescribed glasses or contact lenses. Therefore, 63
percent of the HIS adult population (3372 of 5350) may be classified as
having impaired vision by physician diagnosis.

Even though 63 percent report that they have been prescribed cor-
rective lenses, only 54 percent (2911 of 5350 individuals) reported
that they currently wear lenses: 53 percent wear prescribed lenses,
and 1 percent wear nonprescription lenses (see Table 3). Of the 2911
people who currently wear lenses, slightly more people wear their
lenses all the time than wear them only sometimes. Twenty-seven
percent wear lenses only for reading, and 19 percent only for seeing at
a distance; 53 percent wear them for both reading and distance. Of the
2911 respondents, 187 (6 percent) report that even with glasses or
contact lenses they cannot see as well as other people their age.

Summarizing these results, we estimate the prevalence of natural
vision impairment in the HIS population to be 63 percent by physi-
cian prescription of lenses, and 54 percent by current wearing of cor-
rective lenses by enrollees. Relying on the stated reason for wearing
glasses or contact lenses, the prevalence of natural far-vision impair-
ment appears to be 39 percent (2090 of 5350 persons), and the preva-
lence of natural near-vision impairment would be 43 percent (2316 of
5350 persons). These MHQ-derived figures accord quite well with ear-
lier national estimates based on NCHS data (cited in Chapter 3).
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Table 2
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DISTRIBUTION OF RESPONSES To QUESTIONS ON THE MHQ
ABout VisioN: EYE TEsTs AND PHYSICIAN VISITS

b
Questiona Response Number Percent

Have you ever had your Yes 4816° 90

eyesight tested by a No 521 10

doctor? Missing 13 (d)

5350 100

When was the last time Within the past 12 months 1523 32

you had your eyes tested 1 to 2 years ago 1398 29
by a doctor? More than 2, but less

than 5 years ago 1041 22

5 or more years ago 829 17

Missing 25 1

4816 101

Was this eye test needed Yes 1766 37

for work, school, camp, No 3013 63

Insurance or some regson  Missing 37 1

like that? _— —_—

4816 101

Has a doctor, or eye Yes 3372 70

doctor, ever prescribed No 1429 30

glasses or contact lenses Missing 15 (d)

for you? —_— _—

4816 100

aResponses were combined from Dayton and all other sites, although

there were some small differences in wording.

questionnaire in Appendix B for exact wording.

bPercentages may not sum to 100 because of rounding.

See copies of the

“The remainder of this table refers only to those persons who

responded ''yes'" to the first question about eyesight testing.

dLess than 0.5 percent.



22

DISTRIBUTION OF RESPONSES TO QUESTIONS ON THE MHQ

Table 3

ABouUT VisioN: USE oF CORRECTION

VISION IMPAIRMENTS

b
Questiona Response Number Percent

Do you currently wear Yes, prescribed by doctor 2845c 53
glasses or contact lenses Yes, but not prescribed 66 1
to improve your eyesight? No, don't wear glasses 2431 45
Missing 8 (d)
5350 99
Do you wear these all All the time 1703 59
the time or only some- Only sometimes 1194 41
times? Missing 14 (@)
2911 100
Do you wear them for For reading and close work 782 27
reading and close work, For seeing at a distance 556 19
or for seeing things &t For both purposes 1534 53
a distance, or for both? Missing e 25 1
Dayton said "no" to both 14 (d)
2911 100
With glasses or contact Better than most 412 14
lenses, how well can you About the same as most 2298 79
see, as compared with Not as well as most 187 6
most people your age? Missing 14 (d)
2911 99

aResponses were combined from Dayton and all other sites, although

there were small differences in wording.

naire in Appendix B for exact wording.

bPercentages may not sum to 100 because of rounding.

See copies of the question-

®The remainder of this table refers only to those persons who

responded "yes"

dLess than 0.5 percent.

to wearing glasses or contact lenses.

®The way this question was worded for the Dayton MHQ permitted a
negative answer as regards both sets of purposes.
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PREVALENCE OF VISION IMPAIRMENT ACCORDING
TO SCREENING EXAMINATION FINDINGS

At the screening examination, enrollees were tested without glasses
for far and near visual acuity and also with glasses or contact lenses
if the corrective aid was available. An enrollee was considered to have
impaired vision in these tests if at least one eye was worse than 20/20.

Using these measures of visual acuity for each individual, we con-
ceived of three ways to describe the visual status of the HIS popula-
tion: natural vision, functional vision, and potential vision.

Because corrective lenses mitigate the presence and severity of
visual impairment, the observed prevalence of impairment is, of
course, affected by the wearing of lenses. To address this problem, we
judged that a measure of the natural visual status of the HIS popula-
tion should be distinguished from a measure of the population’s more
usual (“functional”) vision status, which allows for the use of correc-
tive lenses. The first measure, natural vision, provides important
physiological information about visual impairment trends related to
age and sex. The second measure, functional vision, is in essence the
best visual acuity in a population at the time of testing. Being depen-
dent on the prescription and the use of lenses, it does not reflect the
highest attainable acuity in the population.? ,

For those people who do not own corrective lenses, no longer wear
their lenses, or forgot to bring their lenses to the screening examina-
tion, we consider their visual acuity without lenses to be their best
functional vision, reflecting their usual visual acuity. For those who
forgot to bring their lenses, it seemed most likely that they do not
usually wear corrective aids. In fact, we found that 90 percent of those
who forgot their lenses reported wearing them only sometimes, and 10
percent reported wearing them all of the time. This finding can be
compared with the result for those who brought their lenses to the
screening examination: 36 percent reported that they wear their
lenses only sometimes, 64 percent all of the time. Although we had
considered using a person’s acuity by the pinhole test as an approxi-
mation of functional acuity, it would have overestimated usual vision
for the vast majority of those who forgot their lenses. In addition,

2Gome studies have labeled natural and functional vision, respectively, as “uncor-
rected” and “corrected” vision. We judged, however, that these terms can be misleading.
The first term, for instance, could theoretically be applied to persons who did wear
lenses that were wholly inadequate or inappropriate to the correction needed, and the
second measure has not been restricted in current literature to only those people who
wear glasses or contact lenses. Thus, we chose to avoid the uncorrected-corrected ter-
minology.
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because of the constraints in the Study, we lack data on pinhole acuity
for near vision, and are therefore unable to use it as an approximation
for those who forgot their lenses for near vision.

The third measure of vision is potential vision, which pertains only
to far vision. It is the measure of visual acuity in the population when
those who have a functional impairment are tested with a pinhole
occluder, a device that permits an estimate of the maximum acuity a
person can achieve with appropriate corrective aids.

The prevalence of vision impairment in the HIS population is brief-
ly summarized in Table 4. It was found that 66 percent of the enrol-
lees with complete data had some type of impairment of their natural
vision: 2173 of 3293 persons tested having not had 20/20 vision in at
least one eye. A total of 59 percent (1957 of 3301 tested) had impaired
far vision without lenses; 44 percent (1440 of 3300) had impaired near
vision without lenses.

When available corrective lenses were worn, the overall prevalence
of impairment in the population (i.e., the level of functional impair-
ment) decreased to 45 percent (1478 of 3311 individuals with complete
data having been classified as impaired). The number of people with
far-vision impairment was cut almost in half, and approached the
prevalence levels of functional near-vision impairment (33 and 31 per-
cent, respectively).

Table 5 gives the number and percent of adult screening examina-
tion recipients who had either only one type of eyesight deficit or both
types. Altogether, 37 percent of the 3293 Study participants had prob-
lems in both near and far vision, 22 percent only far-vision problems,
and 7 percent only near-vision deficits. Using the 2173 people with
impairment as the denominator, 56 percent have limitations in both
far and near vision, 34 percent in far vision, and 10 percent in near
vision.

With the corrective effects of lenses, this distribution shifts slightly
(see also Table 5 for functional vision). Fewer people have only far-
vision impairment or far- and near-vision impairment, and more
people have only near-vision impairment. This shift in distribution is
due to three factors. First, a number of people with far- and near-
vision impairment had lenses that corrected only for their far-vision
problem, and thus they became recategorized as having only near-
vision impairment when they wore their lenses. Second, people with
only near-vision impairment were less likely to wear corrective aids
(by self-report) than people with other types of impairment: 58 per-
cent of those with only near-vision impairment wear lenses, 72 per-
cent with only far-vision impairment wear lenses, and 85 percent with
far- and near-vision impairment wear lenses. Lastly, those with only
near-vision impairment who report wearing lenses were more likely
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Table 4

PRESENCE OF VISION IMPAIRMENT® AMONG PERSONS
RECEIVING THE SCREENING EXAMINATION

Type of Vision Impairment Numberb Percent

Natural Vision

No impairment 1120 34
Impairment 2173 _66
3293 100
Natural far vision

No impairment 1344 41
Impairment 1957 29
3301 100

Natural near vision
No impairment 1860 56
Impairment 1440 _44
3300 100

Functional Vision

No impairment 1833 55
Impairment 1478 _45
3311 100

Functional far vision
No impairment 2235 67
Impairment 1078 33
3313 100

Functional near vision
No impairment 2301 69
Impairment . 1013 31
3314 100

a . - . N
Worse than 20/20 vision in either eye.

bA total of 3321 people were screened.
The differences between this figure and the
individual totals are the number of people
missing data for that test.
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Table 5

PRESENCE OF VISION IMPAIRMENT AMONG PERSONS RECEIVING
THE SCREENING EXAMINATION: FAR AND/OR NEAR VISION

Natural Vision Functional Vision

Vision Impairmenta Number Percent Number Percentb
No impairment 1120 34 1833 55
Impairment in
Far vision only 736 22 466 14
Near vision only 224 7 402 12
Both far and near vision 1213 37 610 18
Total® 3293 100 3311 99

a..
Either eye worse than 20/20 for the far- and/or near-
vision screening tests.

b N
Percentages may not sum to 100 because of rounding.

c . .. s
Twenty-eight people were missing natural vision data, and
ten people were missing functional vision data.

to forget to bring their lenses to the examination site than people who
have other types of impairment (14.5 percent of those with only near-
vision impairment forgot, compared with 7.3 percent of those with
only far-vision impairment and 6.0 percent of those with far- and
near-vision impairment).

The separate prevalence characteristics for far vision and near vi-
sion will be discussed later in this section.

Far- and Near-Vision Impairment

Natural vision deteriorates with age, and vision deficits seem to
begin at an earlier age among women than men (Table 6). A notable
increase in the prevalence of impairment occurs in the 35-44 age
group (increase from 56 to 70 percent); another, even larger, increase
occurs among persons 45 to 54 years old, yielding a prevalence of
vision deficits approaching 100 percent. This age trend is present for
both men and women, but women tend to have a higher prevalence of



HEALTH INSURANCE STUDY ENROLLMENT RESULTS 27

Table 6

PREVALENCE RATE OF NATURAL VISION IMPAIRMENT IN EITHER
EYE,*» BY AGE AND SEX: FAR AND/OR NEAR VIsION

Men Women Both Sexes

Age Group Cases per Cases per Cases per
(years) Rate  Sample Rate  Sample Rate  Sample

14-17 39 83/212 49 111/226 44 194/438
18-24 49 115/236 57 181/317 54 296/553
25-34 56 252/454 57 310/542 56 562/996
35-44 68 210/307 72 223/308 70 433/615
45-54 99 186/187 99 250/252 99 436/439

55-61P 100 109/109 100 143/143 100 252/252

Total® 63 955/1505 68 1218/1788 66 2173/3293

%The criterion for visual impairment is that one or both
eyes, without correction, is worse than 20/20 for near and/
or far vision.

bTwo people over 61 are included in this category.

CScreening data were missing for 28 people.

natural vision impairment than men, particularly in the younger age
groups. '

The prevalence of functional vision impairment (Table 7) is, of
course, lower than that of natural vision impairment, but similarly
increases with age. Between ages 14 and 34, the percent of persons
with functional vision problems remains fairly steady (at about 30
percent), but then sharply increases to 48 percent between ages 35
and 44. Prevalence of functional impairments reaches a peak of
nearly 90 percent among those in the oldest age group.

Prevalence of impairment by sex indicates an equalization in the
rates for men and women. Women still tend to have a slightly higher
prevalence of impairment, but the difference is small.
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Table 7

PREVALENCE RATE oF FUNCTIONAL VISION IMPAIRMENT IN EITHER
EYE,* BY AGE AND SEX: FAR AND/OR NEAR VISION

Men Women Both Sexes

Age Group Cases per Cases per Cases per
(years) Rate Sample Rate Sample Rate Sample

14-17 28 $9/214 33 75/227 30 134/441
18-24 31 73/236 29 92/319 30 165/555
25-34 26 119/456 29 157/547 28 276/1003
35-44 46 141/308 50 154/309 48 295/617
45-54 85 159/188 89 225/254 87 384/442
55-61P 88 97/110 89 127/143 89 224/253
Total® 43 648/1512 46 830/1799 45 1478/3311

%The criterion for visual impairment is that one or both
eyes, with correction if available, is worse than 20/20 for
near and/or far vision.

b’I‘wo people over 61 are included in this category.

c L .
Ten people were missing screening data.

Far-Vision Impairment

Table 8 compares the HIS prevalence of functional far-vision im-
pairment with the rates observed in the U.S. general population
(NCHS, 1977) by age and sex. The NCHS study based its definition of
impairment on the acuity of the better eye, so for the purpose of com-
parison we defined impairment similarly in this table. Additionally,
the table refers only to adults 18 years of age and older.

As can be seen, prevalence rates of impairment in the HIS popula-
tion are very close to the prevalence observed in the U.S. population.
This is especially true for the age/sex-adjusted rate.® Indeed, the

3The indirect method of adjustment, which we used here, begins with a calculation
of the overall prevalence that could be expected if the reported U.S. rates in each age/
sex group were applied to the HIS population. The indirect adjusted rate for the HIS is
then computed as the overall rate for the standard (U.S.) population adjusted by the
ratio of the crude prevalence rate observed for the HIS to the expected HIS prevalence
rate. See Fleiss (1973) for a description of this method, which is the most commonly
used technique for such adjustment.
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adjusted total HIS rate (22.4 percent) is essentially identical with the
NCHS rate (22.2 percent).

When the definition of functional far-vision impairment is based on
diminished acuity in either eye, overall prevalence increases by 11
percent in the HIS population (Table 9). After age 34 a gradual in-
crease in prevalence is observed. A difference by age also emerges,
with more women having limitations in their functional far vision

Table 9

PREVALENCE RATE OF FUNCTIONAL VISION IMPAIRMENT
IN ErtHER EYE,* BY AGE AND SEX: FARr Vision

Men Women Both Sexes
Age Group Cases per Cases per Cases per
(years) Rate Sample Rate -Sample Rate Sample
14-17 25 54/214 31 70/227 28 1247441
18-24 29 68/236 27 87/321 28 155/557
25-34 24 111/456 27 146/547 26 257/1003
35-44 29 90/308 36 111/309 33 201/617
45-354 38 72/188 48 122/254 44 194/442
55-62P 49 54/110 65 93/143 58 147/253
Total® 30 449/1512 35 629/1801 33 1078/3313

a . . . . . .
The criterion for visual impairment is that one or both
eyes, with correction if available, is worse than 20/20.

bTwo people over 62 are included in this category.

CScreening data were missing for eight people.

than men in all age groups, except 18 to 24 years, and this difference
increases with age after age 24. A peak difference occurs among the
oldest age group (55 to 62 years).

To provide a classification scheme by which we could categorize HIS
enrollees as to the existence and severity of far-vision impairment, we
defined five status levels of such impairment, as follows:
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No eye impaired.

One eye impaired.

Both eyes impaired—better eye is worse than 20/20 but bet-

ter than or equal to 20/40.

4. Both eyes impaired—better eye is worse than 20/40 but bet-
ter than or equal to 20/100 (or, more briefly, between 20/40
and 20/100).

5. Both eyes impaired—better eye is worse than 20/100.

o=

We chose these five levels because we anticipated that they would
reflect meaningful differences in visual acuity. Although NCHS has
used only the acuity of the better eye in its more recent measures, we
believe impaired vision in only one eye is worse than no impairment;
hence we judged the second status level likely to be useful in a clas-
sification scheme. The third status level was distinguished from the
fourth because a minimum far-vision acuity of 20/40 is usually re-
quired for a person to be eligible for a driver’s license. Finally, acuity
of worse than 20/100 in the better eye was assumed to be detectably
worse than the other four categories. These five categories, as used in
Tables 10-12 and 15-17 below, are discrete groupings.

The distribution of enrollees by these status levels is presented for
natural, functional, and potential far vision in Table 10. Recall that
natural vision is essentially uncorrected, functional vision is acuity
with correction if available (i.e., the probable “usual” vision of the
individual), and potential vision is acuity achieved with the pinhole
test. The data in Table 10 (and Table 11 below) indicate the degree to
which problems of far-vision acuity are, or could be, corrected.

Altogether about 60 percent of the HIS sample had uncorrected vi-
sion deficits (see Table 10), but only about 32 percent had problems
when wearing corrective lenses. Equivalently, of those with some de-
gree of sight deficiency in at least one eye, 55 percent still had a
functional deficiency even with correction. With the corrective aids
available to the HIS population at the time of enrollment, in fact, only
2 percent had worse than 20/40 vision in their better eye.

Our measures of pinhole acuity indicate that impairment in general
(i.e., any eye worse than 20/20) could still be reduced. With improved
correction of refractive errors, the percentage of the HIS population
enjoying “normal” sight could be raised from 67 to 73 percent (see the
first row of Table 10). The number of people whose better-eye acuity is
worse than 20/40 could be decreased from 76 to 32, a reduction of
about 60 percent.

Table 11 constitutes a cross-tabulation of the natural and functional
vision status for those enrollees who wore lenses at the screening ex-
amination. By limiting our analysis to only these people, we can study
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34 VISION IMPAIRMENTS

the degree to which their current prescriptions had ameliorated prob-
lems in far vision.

Two important trends are observed from our findings. First, people
with more severe natural vision impairment are less likely to have
their vision corrected to normal. Our second finding is that as the
severity of visual impairment increases, so does the likelihood that
lenses will produce at least some measurable improvement in eye-
sight.

Of the 1540 people who wore lenses during the tests of far vision at
the screening examination, 1309 had natural vision impairments in
both eyes, 119 had impairment in only one eye, 112 had no impair-
ment; additionally, 12 were missing relevant data. The 112 people
found to not have any limitations in their far vision may have been
wearing lenses for correction of near-vision impairment or other prob-
lems with sight, and in fact may have been wearing bifocals. It is also
possible that some of these people wore lenses because they mistaken-
ly believed their far vision was impaired. In any event, this group
comprised only 7 percent of the enrollees tested for far vision with
lenses. .

Regarding the first trend noted above—that is, the decreasing fre-
quency of correction to normal vision associated with increasing se-
verity of impairment—the data (Table 11) show that among the 119
people with far-vision impairment in one eye, 73 percent were able to
attain 20/20 vision with their lenses. Such achievements for people
with limited far vision in both eyes were relatively less frequent. For
the 384 with impaired vision in both eyes of a modest degree (better
eye worse than 20/20 but equal to or better than 20/40), about 63
percent had vision corrected essentially to normal. For those with vi-
sion that was worse than 20/40 in both eyes, only 61 percent were able
to achieve 20/20 in both eyes with the use of lenses.

With respect to the second trend, we also find in Table 11 that
among the 477 people with the most severe vision impairment (better
eye worse than 20/100), fewer than 1 percent remained at this level of
impairment when wearing their corrective lenses. By comparison, a
larger percentage of those with better eyesight remained at their
original level of impairment even with the use of lenses. Three per-
cent of those with natural acuity between 20/40 and 20/100 in the
better eye could not be improved beyond 20/40 with their current
lenses (12 of 448 people). More dramatic, 22 percent of those with
natural acuity between 20/20 and 20/40 in their better eye remained
at this level when wearing their lenses. Lastly, 27 percent of the 119
people with vision impairment in only one eye were also unable to
attain significant correction with their current lenses.

Analysis of the status of natural far vision by age (Table 12) reveals



35

HEALTH INSURANCE STUDY ENROLLMENT RESULTS

‘gurpunox Jo 8sneddq Q01 [B3IOI JoU Op sa8e3u9d19(

-ayrdoad gz 103 BuISSTW °213M BIEP wcﬂ:wouuwo

q

-£10899e2 STY1 UT PIpPNoUT 2134 [9 ISAOC 2I9M oym a1doad omL,

00T 69 101 %191 00t S66 ,1E3oL
71 66 91 86¢ el 9¢Z1 001/0Z ueyl ISIOH
9¢ 6L1 €l €0¢ 11 o1t 001/0T pue 0%/07 udoMIag
€€ 922 L1 9Le 91 €91 0%/0Z ueyy 19338q 10 03 [enby
st 9£s 193309q fpextedur sake yjog
0t 89 11 €Ll 8 8L paatedutr 248 aup
LT 0¢1 Y 90¢ (49 81s juawatedur oN
juedIad JaqunN _JuedIsd JdqunyN JuUIDIDJ  T2qUnN snielg juewiteduw]
1 UOTSTA-IBJ [RANIEBN
gt9-87 79-6¢ y2-11

(saea4) dnoig o3y

NOISIA ¥V :4DY ANV SNLVLS INTWHIVAN] A"
‘INTWHIVAIW] NOISIA TVHALVN HLIM SNOSHEJ J40 INFOUAJ ANV HFHWAN

¢l °1qeL



36 VISION IMPAIRMENTS

that the prevalence of the more severe impairments (e.g., in both
eyes) is higher for people over 44 years of age than for those who are
younger. This is an interesting finding because it conflicts somewhat
with the commonly held assumption that far-vision impairment sta-
bilizes at about age 25 when the eyeball no longer continues to grow
(Vaughan and Asbury, 1980). One hypothesis to explain such a find-
ing is that the loss of lens accommodation that occurs with age affects
far vision as well as near vision. It is also likely that the prevalence of
- conditions causally associated with vision impairment similarly in-
creases with age (e.g., glaucoma, astigmatism, cataracts, and diabetic
retinopathy).

Near-Vision Impairment

The HIS prevalence of functional near-vision impairment was simi-
lar to the prevalence reported for the United States by NCHS (1968).
Table 13 gives the age- and sex-specific rates for impairment based on
visual acuity of the better eye. Although HIS rates were lower than
the general population for the younger age groups (18 to 34 years) and
slightly higher for the older age groups (45 to 64 years), the trend and
magnitude of increasing prevalence with age were very similar. Over-
all, both the crude and adjusted prevalence rates of eyesight limita-
tions among those 18 and older were slightly lower among the HIS
sample than among the national sample, although not markedly so
for the adjusted rates for men.

Using the measure of impairment in either eye (Table 14), we find
again that prevalence of impairment increases with age. The relation-
ship between near-vision deficiencies and age is far more dramatic
than it is with far-vision impairment. Between the ages of 14 and 34,
the prevalence of functional near-vision impairment in either eye av-
erages about 11 percent for both men and women. This is much lower
than the 27-percent prevalence of far-vision impairment for the same
age group (see Table 9). Between the ages of 35 and 44, near-vision
impairment rates triple to 35 percent, and then more than double
after that, reaching 84 percent among those 45 to 64 years of age. The
rates of near-vision deficits in the older age categories are much
higher than the rates of far-vision deficits.

The HIS adult population had proportionately more people in the
younger age groups than would be expected of a general population
that included adults of all ages (recalling that the HIS sample at en-
rollment is essentially truncated at age 62). Thus, overall prevalence
rates were nearly equal for near- and far-vision impairment (near, 31
percent; far, 33 percent). If the adult sample had had the same age
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Table 14

PREVALENCE RATE OF FUNCTIONAL VISION IMPAIRMENT
IN ErtHER EYE,2 BY AGE AND SEX: NEAR VISION

Men Women Both Sexes

Age Group Cases per Cases per Cases per
(years) Rate Sample Rate Sample Rate Sample

14-17 12 25/214 11 24/228 11 49/442
18-24 11 25/236 9 28/319 10 53/555
25-34 11 52/457 13 71/547 12 123/1004
35-44 35 108/308 34 106/309 35 214/617
45-54 79 149/188 83 212/254 82 361/442
55-62° 86 95/110 82 118/144 84 213/254
Total® 30 454/1513 31 559/1801 31 1013/3314

a . . . . : .
The criterion for visual impairment is that one or both
eyes, with correction if available, is worse than 20/20.

bTwo people over 62 are included in this category.

c 3 L
Screening data were missing for seven people.

distribution as the U.S. population as a whole (which is older), near-
vision impairment would have been more prevalent than far-vision
impairment. Unlike the findings for far vision, no difference in preva-
lence rates by sex was observed for limitations in near vision.

The same five levels used to define impairment status for far vision
were also used for near vision. The distribution of enrollees according
to these five categories is shown in Table 15. Most people with a prob-
lem in natural near vision have vision worse than 20/40 in the better
eye. For example, of the 1440 persons with some vision deficit, 71
percent (1018 persons) had had a deficit worse than 20/40 sight, and
34 percent were in the most severely afflicted category (worse than
20/100). With whatever corrections were available, however, only 3
percent (39 persons) of the 1013 persons with some functional vision
deficit were in the most severe category.

Table 16 presents the cross-tabulation distribution of the HIS sam-
ple according to natural and functional near-vision status for those
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Table 15

NUMBER OF PERSONS WITH AND WITHOUT IMPAIRMENT AMONG
THOSE RECEIVING THE SCREENING EXAMINATION,
BY IMPAIRMENT STATUS: NEAR VISION

; . . b
Natural Visiona Functional Vision

Near-Vision Impairment

Status Number Percent Number Percent

No impairment 1860 56 2301 69
One eye impaired 216 7 217 7
Both eyes impaired; better eye is

Equal to or better than 20/40 206 6 283 9

Between 20/40 and 20/100 529 16 474 14

Worse than 20/100 489 15 39 1
Total® 3300 100 3314 100

a . . . . .
Natural vision is defined as uncorrected visual acuity.

b . . . : . . . . :
Functional vision is defined as visual acuity with correction if
available.

c . s -
Screening data were missing as follows: 21 people, natural vision;
7 people, functional vision.

enrollees who wore lenses at the screening examination. The data in
this table confirm the two trends observed earlier: (1) Those with
more severe natural vision impairment are less likely to have their
vision corrected to normal. (2) Those with more severe natural vision
limitations are more likely to demonstrate at least some improvement
with the use of corrective lenses.

As with far vision, we observe that a number of people wore correc-
tive lenses for near vision at the time of screening, when in fact they
do not have a near-vision impairment. These people constitute nearly
one-third of the sample tested for near vision with lenses (484 of 1567
persons, a much larger proportion than found among those tested for
far vision). We hypothesize that most of these 484 people have a far-
vision impairment, and because people tend to wear their far-vision
corrective lenses all of the time, some people were inadvertently test-
ed for near vision with these lenses. This hypothesis is confirmed later
in this report, and it will be explored further during analysis of the
exit data, when it will be more important to distinguish between
those who have been prescribed lenses unnecessarily and those who
inappropriately wear their lenses all of the time.
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Among the 1083 people who wore lenses and actually had near-
vision impairment, the majority (78 percent) had impaired natural
vision in both eyes and worse than 20/40 vision in the better eye.
Again we find that the ability to be corrected to normal vision (20/20
vision in both eyes) is dependent on a person’s natural vision status.
In Table 16 we see that 74 percent of those who had only one eye
impaired achieved normal vision with lenses. Of those with both eyes
impaired, 63 percent (76 of 120 persons) with vision better than 20/40
in the better eye achieved normal vision while wearing glasses, 43
percent of the 383 persons with vision between 20/40 and 20/100 in
the better eye were brought up to normal vision with lenses, and 23
percent of the 462 people with vision worse than 20/100 in the better
eye had normal vision with lenses.

Although people with more severe vision problems were less likely
to achieve normal vision with lenses (compared with enrollees with
not-so-severe problems), we find as before that these people were also
less likely to remain at their near-vision status when wearing lenses
(being more likely to show some improvement). Only 3 percent of the
462 people with natural vision worse than 20/100 in the better eye
remained at this level even when wearing lenses. This can be com-
pared with the 21-percent figure among those with vision between
20/40 and 20/100 in the better eye who remained unimproved, the
25-percent figure among those with vision between 20/20 and 20/40 in
the better eye, and the 26-percent figure among those with impaired
vision in only one eye.

Severity of natural near-vision impairment rises with age (see Ta-
ble 17). For instance, among the 190 persons 14 to 24 years of age who
had some problem in at least one eye, 69 percent had impairments in
both eyes and 45 percent had a moderate degree of impairment (such
that the better eye was worse than 20/40). For 580 individuals 25 to
44 years old in the impaired group, the comparable figures were 75
and 54 percent, and for 670 persons 45 and older, 98 and 93 percent.

Summary

The prevalence of vision impairment in the HIS adult population
can be estimated in several ways: as impairments of near vision, of far
vision, or both; as natural or functional impairments; and by demo-
graphic characteristics such as age and sex. We summarize briefly as
follows:

Regarding natural vision, the percentage of HIS adults with far-
vision difficulties (i.e., myopia, or “nearsightedness”) was greater
than the percentage with near-vision problems (hyperopia, or “far-
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sightedness”)—59 compared with 44 percent. Altogether, 66 percent
of the HIS sample tested had some natural vision deficit. By contrast,
the percentage with functional impairments in far and near vision
were nearly the same (33 and 31 percent, respectively). Overall, 45
percent of the sample had a problem even with correction.

The prevalence of limitations in natural vision rises with age, and
for near and/or far vision approaches 100 percent by age 55. Women
appear to have a greater likelihood than men of suffering some natu-
ral vision impairment at younger ages (up to about age 24), after
which the prevalence rates become quite similar for women and men.

Comparing natural and functional impairment for near and far vi-
sion, we have complex findings. In both cases (near and far), use of
corrective aids (i.e., functional vision) not surprisingly leads to
marked improvements over the level of natural vision, although, of
course, not all persons with impairments enjoy “normal” eyesight
with the use of glasses or contact lenses. Moreover, it would appear
that people with the most severe deficits of vision were helped the
most if they used glasses, in comparison with persons with the least
severe deficits. The explanation for such a phenomenon remains un-
clear, but is likely to be grounded in clinical factors (i.e., what glasses
can and cannot contribute to improving vision), and the categories
used to classify people.

To conclude, for people with both near-vision and far-vision defici-
encies, some would seem not to have their vision as fully corrected as
might be desirable or possible. Because we do not know what eye
pathology these people may have had, however, we cannot assert that
their vision would be fully correctable. That is, we would not expect
that more frequent or better medical care (perhaps secondary to hav-
ing generous health insurance) would necessarily result in full resto-
ration of unimpaired sight for these individuals.

USE OF MEDICAL CARE AND CORRECTIVE
LENSES FOR IMPAIRED VISION

Use of Services for Eye Care and Use of Lenses

To anticipate how changes in insurance coverage might affect enrol-
lees’ vision status, we need to study how people with impaired eye-
sight currently use medical services. The responses to the MHQ
questions about use of services are presented in Table 18 for those
people who had reported on the MHQ that they had trouble with ordi-
nary reading tasks or seeing at a distance. The findings indicate that
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the vast majority of those people who were aware of their natural
vision limitations had sought and received care. Most of these people
also reported that they currently wear lenses to improve their eye-
sight.

HIS adults with (self-reported) natural near-vision impairment
were evidently somewhat less likely to use medical services than
those with limitations in their far vision, but only trivially so—92
compared with 97 percent saying that a doctor had ever prescribed
glasses and 90 compared with 96 percent claiming they wear prescrip-
tion glasses. As might be expected, use of nonprescription lenses was
slightly more common among those whose close vision is imperfect
than among those who have trouble seeing at a distance.

The frequency of wearing some form of corrective lenses varies by
the type and diagnoses of natural impairment. The data in Table 19
allow us to compare the responses to the MHQ questions regarding
how much of the time glasses or contact lenses are worn among four
groups classified by their status of natural acuity determined at the
screening examination. (Only persons with complete MHQ and
screening examination data are included in the analysis.)

Of course, most people with no detectable limitations in their eye-
sight report they do not wear lenses, but a considerable proportion of
the people in this category (12 percent) did claim to wear lenses at
least some of the time: 10 percent only sometimes, 2 percent all the
time. Of the 734 people who suffered only from impairments in their
far vision, 72 percent evidently wore lenses; most of the 530 people
who wear glasses for far vision also reported wearing them all the
time (58 percent; 310 of 530 persons). People with problems only with
near vision were slightly less likely to use glasses at all (59 percent),
and they wore them considerably less frequently (only 12 percent
wearing them all of the time). This then explains why people who
wore glasses at testing were more likely to have natural impairment
in far vision than in near vision (Tables 11 and 16): the group of
people with far-vision impairment who wear their corrective lenses all
of the time is larger than the group with near-vision impairment who
do so.

Persons in the HIS sample with problems in both far and near vi-
sion reported using corrective lenses at a rate above that of people
with only one or the other impairment, but in this group the propor-
tion wearing them all of the time (58 percent) was, not unexpectedly,
closer to the figure for only far-vision limitations than to the figure for
only near-vision limitations.
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Estimates of “Improvable’” Vision

Given that we know the number of people with some form of vision
limitation who have sought and received medical care or use glasses
or other aids, we might then wish to know how efficacious their cur-
rent therapy or corrective lenses seem to be. Such information might
provide another indicator of the degree to which restoration of visual
acuity has or has not reached its full potential.

Table 20 gives data on the number and percent of persons classified
as having or not having a near-vision functional limitation according
to whether they brought lenses to the screening examination (and
were tested with them) or did not bring lenses (either because they
forgot them or denied using them). By implication, for those who for-
got their lenses or denied having any for near vision, “functional”
vision is equivalent to “natural” vision. (Recall that in interpreting
these findings, functional vision reflects what we view as the “usual”
state of affairs for the individual.)

The data in Table 20 suggest that a nontrivial percentage of the
HIS adult sample tested might achieve greater correction of their
near-vision problems than they enjoyed as of enrollment. Specifically,
of the 1581 persons who wore glasses or contact lenses for the near-
vision examination (see the first column of Table 20, “brought
lenses”), about 41 percent (656 individuals) still had a limitation of
sight; they are at least candidates for improved correction. By con-
trast (and not surprisingly), a much smaller percentage of those who
denied wearing glasses for near vision had any limitations in that
vision, although they, too, are presumably candidates for attempts at
correction through the use of glasses or contact lenses.

One interesting finding was that over half of the individuals who
evidently wear glasses but who forgot to bring them to the screening
examination (and thus were not tested with them) apparently did not
have any detectable impairment in their near vision. Just under half
of those who forgot their near-vision lenses actually had impaired vi-
sion (71 of 148 enrollees).

Reading across the second row of Table 20, we might hypothesize
the following as the first steps necessary to improve the vision of the
1013 enrollees with impaired functional vision: 28 percent could be
prescribed lenses for near vision, 7 percent could be encouraged to
wear the lenses they already have, and the 65 percent who already
wear lenses might benefit from updated prescriptions. We should em-
phasize again, however, that we do not have a true physiologic mea-
sure of whose impaired near vision might be improvable.

In studying the relation between use of lenses and functional far
vision, we were able to concentrate more specifically on those individ-



48 VISION IMPAIRMENTS

Table 20

NUMBER OF PERSONs WITH AND WITHOUT FUNCTIONAL NEAR-VISION
IMPAIRMENT, WITH OR WITHOUT CORRECTIVE LENSES,
ACCORDING TO THE SCREENING EXAMINATION TEST

. . . a
Presence of Lenses at Screening Examination

Functional Person Brought Person Forgot Person Denies
Near-Vision Lenses Lenses Wearing Lenses
Impairment
Status Number Percent Number Percent Number Percent
No impairment 925 59 77 52 1299 82
Impairment 656 41 71 48 286 18
Total® 1581 100 148 100 1585 100

a., . ces . .

This refers specifically to the wearing of lenses during
near-vision testing. (We cannot be sure that the lenses are
actually designed for near-vision correction.)

b .
Includes persons who were never prescribed lenses, no longer
wear lenses, or wear lenses only far distance.

c . o .
Screening data were missing for seven people.

uals whose impairment is presumably improvable as indicated by the
pinhole test (Table 21). (Again, for persons who neglected to bring
their glasses to the screening examination or who denied wearing
glasses for far vision, functional and natural vision are equivalent.)
Among all 1044 adults with a functional deficit in their far vision, 41
percent had improvable vision according to the pinhole test. Alto-
gether, 453 persons claimed they did not have or use lenses for far-
vision problems; interestingly, about 62 percent of this group had a
far-vision problem that was improvable to some degree. Among the
533 individuals who wore corrective lenses during far-vision testing
and were found to have a functional deficit in their far vision, 20
percent had a problem presumably amenable to further correction and
improvement.

These findings, especially the last, underline the facts that not all
vision impairment is correctable and that even optimum correction
will not restore vision to normal or near normal for some people. For



49

HEALTH INSURANCE STUDY ENROLLMENT RESULTS

“UOTSTA 1pdUu I0J A[uUO Sasuaj JIeoM
10 ‘sasua] ieam 138u0[ ou ‘sosud] peqridsard raasu BIdM oYM suosiad sIpNTIUT

(*uoT3291102

UOTSTA-1IB] 10) paudrsep A[[Pnioe 818 SISUS] 9Y3l 3IBYJ INS dq JOUUBD IM)

‘8uT1S9] UOTSTA-IR} SuTInp sasua| JO Furieem oyl o3 AT[EOTJIroads sivjax STYL

q

©S3SUIT INOYITM UOTSTA ueyl 19333q A3jrnoe
aroyutd sT UOTSTA afqeaoxdwr ‘dSTMIdY3I0 {UOTIRUTWEXD Surusaios ayj 031 3y3noiq sI3M
Koyl JT S9SUB] YITIM UOTSTIA Ueyl Ie33aq A3Tnoe osyoyurd ST UOTSTA oﬁpm>oumEHm

00T 7401 001 €S 00T 8S 00t €€S 1e30L

6S S19 8¢ €LT 7T 71 08 8CYy a1qesoxdut
j0uU ST UOTSTA

% 62 29 08¢ 9L o'l 0¢ SOt arqesoxdur

ST UOTSTA

Jue01dd Iaquny

jusoiag JIoquny 3JUSDIBJ IequNN IJUSDIRJ  LAQUON

Te30L

sosua] Furaeop sasua] S9sUd]

b
SOTUd( uosiad 303104 uosiad 3y3noig uosiayg

ncoﬂumcﬂsmxm GUTU00IDg 3B SISU] JO BIUISVIAY

e 352l
a[oyuTg woij
SuoT31e2TpU]

ISd ], FTOHNIJ OL DNIGHOODY
AT9VAOUdIIN] LON HO ATVAOUJIN] S] NOISIA ESOHM

LNAWHIVAIN] NOISIA-4V] TVNOILLONMJ HLIM SNOSYHEJ 40 YIIINNON

12 @198,



50 VISION IMPAIRMENTS

example, among those 511 who did not wear lenses for their far-vision
test at the screening examination (either because they did not bring
them or denied wearing them at all), the “functional” impairment is
equivalent to the “natural” impairment. Yet even among these indi-
viduals about one-third (187 persons) were judged not to have improv-
able sight according to the pinhole test.

Clearly, however, a large reservoir of people still exists for whom
some type of correction would undoubtedly bring about better far vi-
sion—namely, the 280 individuals whose screening examination tests
suggest that their far vision is improvable but who report they do not
have or use any type of aid for far vision. This group constitutes 65
percent of all those with improvable vision. Among those whose im-
paired far vision could be improved, most need to be prescribed lenses
for far vision, some need to have their current prescription refined,
and the few who forgot to wear their lenses need to be encouraged to
wear them and have their current prescription checked.

Relationship of “Improvable” Vision to the Use of Eye
Care Services or Lenses

In Table 22, the responses to a series of MHQ questions are
presented for a total of 1035 people with impaired functional far vi-
sion. The intention here was to examine how the potential for improv-
ing vision (as determined by the pinhole test) might be related to how
recently eyes had been examined, whether lenses had ever been pre-
scribed, and whether lenses were worn. The sequential breakdown of
responses is presented horizontally across the table, so the table is
read as follows: 289 enrollees with impaired far vision had had their
vision tested within the 12 months before completing the enrollment
MHQ; 239 of these 289 enrollees had been prescribed lenses at one
time (this prescription may have been for correction of near vision
and/or far vision); 185 of the 239 actually wear such lenses for far
vision and brought them to the screening examination. Of the 185, 30
(16 percent) have improvable vision by the pinhole test. The rest of
the people in this first group are presumed to have attained their
maximum level of acuity with correction.

The major conclusions that can be drawn from the data in this table
are the following: First, those who had their eyesight tested more
than 5 years ago were less likely to have been prescribed lenses than
all those who had their vision tested more recently (67 compared with
83 percent; chi-square < .005), perhaps because their vision may not
have been impaired at that earlier time. We noted almost no difference
in the rate of lens prescription among the three more recently tested

groups.
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Table 22

DISTRIBUTION OF RESPONSES TO QUESTIONS ABOUT EYE TESTS AND
PRESCRIPTIONS FOR LENSES FOR PEOPLE WITH FUNCTIONAL
VisioN IMPAIRMENT:* FAR VISION

Last Time Eyes Lenses Ever Improvaﬁle
Were Tested? Prescribed?® Lenses Worn at Screening?c Vision

Recency Number Yes/No Number Yes/No Number Number Percent

Within past 289 Yes 239 Yes 185 30 16

12 months No, forgot 17 12 71

No, denied wearing 37 19 51

No 50 28 56

1-2 years ago 304 Yes 258 Yes 183 39 21

No, forgot 19 17 89

No, denied wearing 56 32 57

No 46 30 65

2-5 years ago 197 Yes 162 Yes 108 28 26

No, forgot 11 9 82

No, denied wearing 43 28 65

No 35 20 57

5+ years ago 155 Yes 104 Yes 40 6 15

No, forgot &4 2 50

No, denied wearing 60 38 63

No 51 33 65

Never 90 No 90 Not applicable S4 60

a
Forty-three people with missing or contradictory information have been dropped
from the analyses.

Includes prescriptions for near vision.

c
"Yes” means people brought lenses to the examination; 'no, forgot" means they

did not bring lenses to the examination but claimed to use them; "no, denied
wearing'" means that they had either stopped wearing lenses for far vision or wore
them only for near vision.

dDetermined by the pinhole test.
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Second, people who have had their vision tested within the last 2
years were more likely to report that they currently wear their pre-
scribed lenses (even if they forgot to bring them to the examination)
than were those who had had their vision tested more than 2 years
ago (81 percent compared with 61 percent; chi-square < .005).

Third, people who claimed to wear lenses and brought them to the
screening examination were more likely than all others with func-
tional far-vision impairment to have attained their maximum level of
acuity, regardless of how recently they had had their eyesight tested.
For example, among the 289 people who reported having been tested
within the past 12 months, 16 percent of those wearing glasses or
contact lenses had improvable vision, as contrasted with 57 percent of
those who did not wear their lenses or had never been prescribed any.
This is not much different from the percentages in the other groups:
21 compared with 65 percent for those tested 1 to 2 years ago; 26
compared with 64 percent for those tested 2 to 5 years ago; and 15
compared with 63 percent for those tested over 5 years before.

Fourth, a large percentage of those who did not bring their lenses to
the examination had a level of vision that could be improved; al-
though we have no way of knowing whether their “forgotten” glasses
would bring them to maximum far-vision acuity, the presumption is
either that the glasses these people had probably did not on average
improve their vision much (which is why they were left at home), or
that their vision deficit was sufficiently minor to allow them to func-
tion fairly well without their glasses, or both. In any event, we again
observed no relationship between the percentage with presumably im-
provable vision and recency of eye examination.

Fifth, we saw almost no difference in the percentage with improva-
ble vision between those who had been prescribed lenses but denied
wearing them and those who had never been prescribed any corrective
aids (60 compared with 61 percent, respectively, with improvable vi-
sion).

We conclude that having a vision test within 5 years increases the
probability that lenses will be prescribed for someone with impaired
vision and that the lenses will be worn—the two factors that lead to
maximum acuity. Nonetheless, a number of people evidently are not
receiving necessary lens prescriptions or are being prescribed lenses
only for near-vision correction, regardless of how recently their vision
was last tested. For example, 17 percent of 289 enrollees who had
far-vision impairment and had had their vision tested in the last 12
months reported that they were not prescribed lenses. Therefore, the
quality of eye care may contribute at least as much to improving the
visual acuity of a population as does the simple frequency or recency
of visits for an eye examination.
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Our final analysis on the relationship between visual acuity and
medical care centered on the amount of improvement HIS enrollees
may expect from further eye care, in light of their potential vision as
measured by the pinhole test. Information on this question is given in
Table 23 for enrollees stratified by their current functional impair-
ment and by whether they were wearing lenses at the time of screen-
ing. Again, the reader will recall that for persons who had no vision
correction available at the screening examination, functional vision is
equivalent to natural vision. Those individuals whose pinhole test in-
dicates no potential for better vision with better correction are shown
in italics in Table 23.

Very few of the people who brought their lenses to the examination
could potentially improve their vision much beyond their current
level of impairment (40 of 533 enrollees with impairment, or 8 per-
cent). A large percentage of those who forgot their lenses (48 percent)
might experience significant improvement in their visual acuity with
adequate correction, but we do not know whether this level of im-
provement was available to them with the glasses they did not bring
to the examination. Again, because the actual number of people in
this category is small, they would not be the group of major interest
when trying to improve the vision of the population.

The greatest amount of improvement among those whose functional
far vision was limited is achievable among people who currently do
not wear, or were not prescribed, lenses for far vision. Of those with
only one eye impaired, 36 percent could attain perfect vision. Of the
245 people in the next most severely restricted category (both eyes
impaired but the better eye between 20/20 and 20/40), 12 percent
could have their impairment reduced to only one eye and 18 percent
could achieve perfect vision. Finally, 77 percent of the people with
vision worse than 20/40 in their better eye could attain at least 20/40
in their better eye with the use of lenses. This last group is of greatest
importance on health status grounds because with this magnitude of
improvement, these people would presumably be legally eligible for a
driver’s license in most states—a potential reduction in the restriction
of their activities. However, driving could perhaps increase a person’s
exposure to accident risk.

DISEASE IMPACT

Several questions in the MHQ were used to assess the impact of
impaired vision among the HIS enrollees. Because no item included in
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our questionnaire clearly differentiated between those who did and
did not have impairment, all enrollees completing the MHQ were re-
quested to assess how their eyesight had affected them in the previous
3 months. In all sites, enrollees were asked how much they had wor-
ried about their eyesight and how often they had to restrict their ac-
tivities because of their eyesight. In addition, enrollees in all sites
except Dayton were asked how much pain they had experienced from
eye problems.

The distribution of responses to these questions is presented in Ta-
ble 24 for all enrollees who completed the MHQ, and without regard
to the enrollees’ vision status as determined by the screening exami-
nation. The most commonly reported consequence of impaired vision
among all MHQ respondents was worry; 22 percent reported worrying
a little and 8 percent worrying more than a little. Pain also appears to
be an important effect; 21 percent of the respondents reported having
at least a little pain associated with eyes or eyesight problems during
the past 3 months. Restriction of activities was the aspect of daily
living least affected by impaired vision, but even so 7 percent of the
respondents reported limitations at least some and a little of the time.

Comparing percentages of reported impact by functional vision
status as determined at the screening examination, we find that
people with impaired vision were more likely to report adverse effects
than people with no impairment. (See Table 25.) The impact asso-
ciated with near-vision-only impairment was greater than that for
far-vision-only impairment. Not surprisingly, people with both far-
and near-vision deficits were most likely to report one or more types of
adverse consequences of the problem on their lives. For all types of
limitations, the aspect of greatest impact is worry, followed by pain.¢
The frequency of reported pain changes very little between different
types of vision impairment, ranging from 18 percent among those
with no functional problem to 28 percent among those with both far-
and near-vision impairment. The detrimental effect reported least
often by individuals with impaired vision was difficulty performing
daily activities.

Figure 2 depicts these same findings in graphic form. Additionally,
the percentage of the respondents receiving a positive score on the
“any impact” measure is also shown, indicating that nearly one-half
of the adult enrolled population with some form of vision impairment
had reported at least one negative consequence of that problem on
their lives. Further findings regarding the “any impact” measure are
discussed below.

4The pain question was not fielded at the Dayton site, so the percentage of people
reporting pain is based only on the number of enrollees in non-Dayton sites who com-
pleted the MHQ.
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Table 24

DISTRIBUTION OF RESPONSES TO QUESTIONS ON THE MHQ
ABouT VIsION: DIsEasE IMpacT

Question Response Number Percentb

During the past 3 months, A great deal of pain 49 1
how much pain have your Some pain 203 5
eyes caused you? 2 A little pain 700 15
No pain at all 3576 79

Missing 7 (c)

4535 100

During the past 3 months, A great deal 113 2
how much have eyesight Somewhat 336 6
problems worried or A little 1171 22
concerned you? Not at all 3723 70
Missing 7 (e)

5350 100

During the past 3 months, All of the time 5 (c)
how much of the time have Most of the time 27 1
eyesight problems kept you Some of the time 105 2
from doing the kinds of A little of the time 258 5
things other people your None of the time 4949 93
age do? Missing 6 (c)
5350 101

[ T .
This item did not appear on the version of the MHQ fielded in
Dayton.
b
Percentages may not sum to 100 because of rounding.

c -
Less than 0.5 percent.-

A large proportion of the 1832 people with no functional vision im-
pairment reported having pain, worry, and activity restriction related
to their eyesight. Although this category contains people whose natu-
ral vision is normal, it also includes people who can achieve perfect
vision only with lenses. We hypothesized that the comparatively high
levels of impact in this group overall might be related to very high
levels of impact among those people whose corrected vision was nor-
mal but who were, nonetheless, acutely aware of a natural vision im-
pairment and the need for lenses.

A separate analysis of the subgroup that had no functional impair-
ment, comparing those with and without lenses, did demonstrate that
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Table 25

PERCENTAGE OF ENROLLEES REPORTING PAIN, WORRY, AND AcTIVITY
RESTRICTION, BY FUNCTIONAL VISION STATUS

Number of Percent
Enrollees Percent Percent Reporting
Completing Reporting Reporting Activity
Functional Vision Status MHQ Pain® Worry Restriction
No impairment 1832 18 22 4
Impairment in
Far vision only 465 19 36 6
Near vision only 402 22 43 10
Both far and near vision 610 28 47 15
Unknown (not screened or
no vision test) 2041 22 29 7

a . : : : . :
Based on the screening examination. Impairment 1is defined as at
least one eye with vision worse than 20/20.

b
For all sites. This figure was used as the denominator for the
worry and activity restriction questions (see Appendix C, Table C.2).

“The pain question was not asked in Dayton, The percentage of people
reporting pain was calculated using the number of enrollees in non-Dayton
sites who completed the MHQ as the denominator (see Appendix C, Table
c.1).

people who do not wear lenses are slightly less likely to experience
worry, pain, and activity restriction than are those who do wear
lenses. Nonetheless, the people who have perfect vision without lenses
are still more likely to report some ill effects than might have been
expected: 15 percent, pain; 17 percent, worry; and 2 percent, activity
restriction. Perhaps the explanation for this finding is that eye-re-
lated pain is commonly caused by external conditions, allergies, air
pollution, fatigue, or eye strain under bad lighting, and not by poor
vision per se. Experiencing such eye-related symptoms, even if only
transiently, may in turn cause worry and some restriction of activi-
ties.

We also believe that frequency of reporting impact might be related
to the severity of impairment, at least for the people with impaired
vision. Responses to the impact questions by severity of impairment
were studied separately for those individuals who had far-vision-only
impairment (Table 26) and near-vision-only impairment (Table 27).5

5People who had both types of impairment were likely to have different severity
levels on each scale. We decided not to attempt to devise a stratification scheme with
which to study their responses because of the resulting complexity of any interpretation
of analyses based on such a scheme.
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Table 26

PERCENTAGE OF ENROLLEES REPORTING PAIN, WORRY, AND ACTIVITY
RESTRICTION, BY FUNCTIONAL FAR-VISION STATUS:
ONLY FAR VisioN IMPAIRED

Number of Percent
Enrollees Percent Percent Reporting
Functional Completing Reporting Reporting Activity
Far-Vision Status MHQ3 PainP Worry Restriction
One eye impaired 207 18 27 3
Both eyes impaired 258 20 44 9
Better eye is:
Equal to or better than 20/40 240 19 43 g
Between 20/40 and 20/100 16 31 56 13
Worse than 20/100 2 50 50 ]
Total 465 19 36 6

a ;
For all sites.

b . :

The pain question was not asked in Dayton. The percentage of people
reporting pain was calculated using the number of enrollees in non-Dayton sites
who completed the MHQ as the denominator.

Table 27

PERCENTAGE OF ENROLLEES REPORTING PAIN, WORRY, AND ACTIVITY
RESTRICTION, BY FUNCTIONAL NEAR-VISION STATUS:
ONLY NEAR ViISION IMPAIRED

Number of Percent
"Enrollees Percent Percent Reporting
Functional Completing Reporting Reporting Activity
Near-Vision Status MHQ23 Pain Worry Restriction
One eye impaired 72 28 43 8
Both eyes impaired 330 21 43 11
Better eye is:
Equal to or better than 20/40 127 14 38 6
Between 20/40 and 20/100 198 24 47 13
Worse than 20/100 5 20 60 40
Total 402 22 43 10

aFor all sites.

bThe pain question was not asked in Dayton. The percentage of people
reporting pain was calculated using the number of enrollees in non-Dayton sites
who completed the MHQ as the denominator.
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Increasing levels of impairment are indeed associated with more
reported impact. People with only far-vision impairment were a bit
more likely to claim some adverse effect of their problem (especially
worry) when both eyes were impaired than when only one eye was
impaired. Moreover, the percentage of persons reporting one of these
adverse consequences was higher among those with more serious
deficits in both eyes than among those with less serious deficits. The
sole exception, for activity restriction, involved only 2 respondents.

Among people with only near-vision impairment (see Table 27),
those who had only one eye affected did not report less impact (except
for activity restriction) than those with both eyes affected. Further,
the likelihood of reporting pain did not seem to be strongly associated
with the severity of impairment in both eyes. However, the percent-
age of people reporting worry and activity restriction did increase as
near-vision impairment of the better eye became more serious.

A summary measure of adverse effects was calculated separately for
Dayton and non-Dayton sites (see Table 28) because the Dayton MHQ

Table 28

PERCENTAGE OF ENROLLEES REPORTING ANY IMPACT, BY FUNCTIONAL
VisioN Status: DayToN AND NoON-DAYTON SITES®

Dayton Non-Dayton
Number of Number of
Enrollees Percent Enrollees Percent
b Completing Reporting Completing Reporting
Functional Vision Status MHQ Any Impact MHQ Any Impact
No impairment 308 24 1524 30
Impairment in
Far vision only 112 37 353 40
Near vision only 85 44 317 49
Both far and near vision 101 45 509 54
Unknown (not screened or
no vision test) 209 29 1832 36

a . . . :
Summarized separately because the pain question was not fielded at
Dayton.

b . . . .
Based on the screening examination. Impairment is defined as at
least one eye with vision worse than 20/20.
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did not include the question about pain. As before, we found the high-
est frequency of reporting of ill effects for both groups among those
individuals whose far and near vision is impaired, and the lowest
frequency of impact among those who have no functional vision im-
pairment. The non-Dayton sites consistently reported higher levels of
any impact in comparison with the Dayton respondents, but differ-
ences were statistically significant (chi-square at the p < .05 level)
only for those with no impairment and those of unknown vision status.
This finding suggests that pain is an additional and separable dimen-
sion of the adverse consequences of vision problems and that pain is not
limited to only those who actually have impaired vision. Among the
non-Dayton respondents, the range of reported impact was 24 percent-
age points (from 30 percent for those with no functional impairment to
54 percent for those with both types of impairment); among Dayton
respondents the range was about the same (21 percentage points) but
lower on the scale (i.e., from 24 to 45 percent).

As another dimension of analysis, we studied the magnitude of re-
ported impact. The results (presented in Table 29) are given as medi-
an levels of impact only for people who gave a positive response to the
impact questions (i.e., a response other than “none”). Those who were
affected by their eyesight problems generally reported that they
experienced only “a little” of the particular vision-related problem
rather than “some” to a “great deal.” The only exception was among
those with limitations in both their far and near vision; for this group
the median level of activity restriction was “some of the time.”

Because median measures may mask substantial differences be-
tween groups, the Wilcoxon Two-Sample test® was used to test
whether the magnitude of impact might, in fact, vary with the
presence of impairment and by degree of impairment. We found that
people with impaired functional vision reported a significantly
greater degree of pain, worry, and activity restriction than enrollees
who have no functional impairment (all p < .0001; one-tailed test).
Among people with only far-vision impairment, differences in the
negative effects of the problem between persons with one eye impaired
and persons with both eyes impaired were not significant for pain, but
were significant for worry (p < .0001) and activity restriction (p <.01).

6This nonparametric procedure compares differences in the central tendency of an-
swers to a question between two groups when the level of measurement is ordinal, as it
is here. It is done by ranking responses from lowest to highest among all members of
the population and then summing the ranks for each group. This method is equivalent
to the Mann-Whitney U test.
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Table 29

MEDIAN CATEGORIES OF PAIN, WORRY, AND ACTIVITY
RESTRICTION, BY FUNCTIONAL VISION STATUS

Functional Vision Activity
Status Pain  Worry Restriction
No impairment Little Little Little

Impairment in

Far vision only Little Little Little
Near vision only Little Little Little
Both far and near

vision Little Little Some

Unknown (not screened
or no vision test) Little Little Little

Among people with only near-vision impairment, we found no
significant differences between those with vision problems in only one
eye and those with problems in both eyes for any of the three categories
of adverse effects.

To summarize, of the three detrimental effects of impaired vision
about which we asked on the MHQ, pain and worry were reported
more often than activity restriction. The percentage of people re-
porting pain did not vary significantly by the type of vision deficit or
by the degree of impairment, whereas the proportion of enrollees
claiming that they worried about the problem or that they restricted
their activities did vary with the type and severity of the vision limi-
tation. People with no detectable impairment reported the least im-
pact. People whose only limitation was in near vision reported more
impact than people who had only far-vision limitation. Finally, people
with problems of both far and near vision were the most likely to
report one or more adverse effects. Improvement in far vision might
be anticipated to reduce the frequency with which all three types of
deleterious effects are reported, whereas improvement in near vision
might be expected to reduce the frequency with which worry and ac-
tivity restriction are reported but to have little or no effect with re-
spect to pain.
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RELIABILITY OF ACUITY MEASUREMENTS

Reliability refers to the ability of a measure to produce the same
results when the same object is measured. In the HIS, 112 of the 3313
enrollees (3.4 percent) who had complete far-vision data were retested
for far vision; 108 of the 3314 enrollees (3.3 percent) who had complete
near-vision data were retested for near vision. To analyze the reliabil-
ity of our vision-testing procedures, we compared the second set of
results on vision of the better eye, with or without glasses, with the
original test results. Far and near vision were analyzed separately.
Because acuity values are a discrete set of numbers with unequal
intervals, these values were converted to corresponding line numbers
from the eye chart (e.g., 20/15 = 1, 20/20 = 2) so that test-retest
differences would accurately reflect equal magnitudes of error.

For far vision, the difference between the first and second measure-
ments was never greater than 2 lines. There was an average differ-
ence of 0.16 lines and a standard deviation of 0.46; the 95-percent
confidence interval around this average difference is 0.07 to 0.25. For
near vision, the difference between the first and second measurements
was never greater than 3 lines. For these measures there was an aver-
age difference of 0.17 lines, and a standard deviation of 0.50; the 95-
percent confidence interval is .07 to 0.27. We concluded that the HIS
visual acuity measures were of acceptable reliability for our analyses.

We also theorized that people who wear glasses or contact lenses
should not have worse vision with their corrective aids than without
them; this too was confirmed. For far vision, we found that only 4
percent of the enrollees had worse vision with lenses than without
them. Some of this error arose because lenses intended only for near-
vision correction (“reading glasses”) were worn during far-vision test-
ing. In fact, more than half of the people who had “suspicious” values
for corrected far vision had indicated on the MHQ that they wore their
lenses only for reading and close work. In other words, of the enrollees
apparently inappropriately tested with lenses, 12 percent had wors-
ened far acuity while wearing their lenses. This can be compared with
the enrollees who were appropriately tested with lenses, of whom only
2 percent had worse acuity values with lenses than without lenses.

Among enrollees tested for near vision with lenses, again only 4
percent had worse values with correction than without correction.
And as before, a large percentage of these people (nearly half) were
apparently inappropriately tested with their lenses, because they had
reported on the MHQ that they wore glasses only for seeing things at
a distance. Of the enrollees who were tested inappropriately with
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lenses, 9 percent had worsened near acuity, whereas only 3 percent of
the people who were appropriately tested had lower acuity with lenses
than without.

In summary, we judge the quality of our acuity data to be high. The
only questionable aspect of the data lies with the 4 percent of cases
where measures of corrected visual acuity were worse than uncorrect-
ed visual acuity. Half of these cases, however, could be attributed to
inappropriate testing with lenses. Such errors did not result in our
overreporting visual impairment, however, because the values we
chose as measures of functional vision were always the best values
obtained. Specifically, acuity-without-lenses was substituted as a
measure of functional vision whenever it was found that that value
was better than acuity-with-lenses.

VALIDITY OF MEDICAL HISTORY QUESTIONNAIRE

As discussed in Chapter 4, the two questions on the MHQ that were
designed to measure the prevalence of natural vision impairment
have been previously demonstrated in the literature to have question-
able validity. The validity of these questions was examined for the
3291 HIS enrollees with complete screening and MHQ data on natu-
ral far vision, and for the 3289 enrollees with complete screening and
MHQ data on natural near vision. Results are summarized in Tables
30 through 33.7

Using the screening examination classification as “truth,” we found
that the MHQ question regarding ability to “recognize a friend across
a street” has a specificity with respect to far vision of 99 percent, but
a sensitivity of only 32 percent. In other words (see Table 30), 1323
enrollees of the 1342 who were found not to have far-vision impair-
ment by the screening examination were correctly identified by their
response to the MHQ item. In contrast, only 629 of 1949 enrollees who
do have impaired far vision were correctly identified by the MHQ.
Among the 648 enrollees who indicated an inability to recognize a
friend across the street, the vast majority were found to have im-

7As defined in Chapter 4, specificity refers to the degree to which a particular ques-
tionnaire item can correctly identify individuals who do not have a particular attribute
(such as eyesight problems), when it is known from an “objective” criterion measure,
such as a physiologic test, that the person in fact does not have the attribute. Sensitivi-
ty refers to the degree to which a particular item can correctly identify people who do
have the attribute. Predictive validity reflects the probability that someone who claims
(or denies) an attribute is correct.
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Table 30

NUMBER OF PERsoNS WitH AND WITHOUT NATURAL FAR-VISION
IMPAIRMENT, ACCORDING TO REspoNnsEs To THE MHQ
QUEsTION RELATING TO FAR VIsiON

Without glasses, can you recognize

Natural a friend across the street?

Far-Vision

Impairment No Yes Total
Impaired 629 1320 1949
Not impaired 19 1323 1342
Total? 648 2643 3291

a . s . . .
A total of 28 individuals were missing screening
examination or MHQ data.

paired vision; hence, the positive predictive value of the question was
97 percent. Conversely, the 2643 enrollees who reported that they
were able to recognize a friend were as likely as not to have impaired
vision; hence, the negative predictive value of the question was only
50 percent.

In Table 31, we find. that people were more likely to report an in-
ability to recognize a friend across the street as their degree of vision
limitation increased. If a criterion of worse than 20/40 vision in the
better eye is used as a definition of impairment (i.e., the last two rows
of the both-eyes-impaired category in Table 31), specificity drops to 96
percent but sensitivity increases to 58 percent. When 20/100 is used
as the criterion, specificity and sensitivity become 90 and 78 percent,
respectively.

For near vision (see Table 32), the MHQ question regarding ability
to “read ordinary newsprint” had a specificity of 97 percent (1805
people with no impairment correctly identified) and a sensitivity of 44
percent (628 people with an impairment correctly identified). The
positive predictive value of this questionnaire item thus was 92 per-
cent, based on 628 enrollees actually impaired of the 679 who reported
they could not read newsprint. Its negative predictive value was 69
percent; there were 1805 enrollees who were not impaired among the
2610 enrollees who indicated they were able to read newsprint.



66

VISION IMPAIRMENTS

Table 31

NUMBER AND PERCENT OF PERSONS WITH NATURAL FAR-VIsION
IMPAIRMENT, BY LEVEL OF IMPAIRMENT AND RESPONSES TO
tHE MHQ QUESTION RELATING TO FAR VisION

Without glasses, can you recognize
& friend across the street?

Yes No

Natural Far-Vision Status Number Percent Number Percent Total

No impairment 1323 99 19 1 1342

One eye impaired 309 97 10 3 319
Both eyes impaired; better eye is

Equal to or better than 20/40 602 91 60 9 662

Between 20/40 and 20/100 303 62 185 38 488

Worse than 20/100 106 22 374 78 480

Total 2643 80 648 20 3291

Table 32

NUMBER OF PERSONS WITH AND WITHOUT NATURAL
NEAR-VISION IMPAIRMENT, ACCORDING TO
Responses To THE MHQ QUESTION

RELATING TO NEAR VISION

Without glasses, can you read

Natural ordinary newsprint?
Near-Vision
Impairment No Yes Total
Impaired 628 805 1433
Not impaired 51 1805 1856
Total® 679 2610 3289

85 total of

30 people were missing screening

examination or MHQ data.
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As we found with far-vision problems, people were more likely to
report inability to read newsprint as their level of near-vision deficit
grew worse (see Table 33). If vision impairment is defined as worse
than 20/40 in the better eye, specificity decreases to 96 percent and
sensitivity increases to 59 percent. With 20/100 as the criterion,
specificity is 91 percent and sensitivity, 87.

Table 33

PRESENCE OF NATURAL NEAR-VISION IMPAIRMENT, BY LEVEL OF
IMPAIRMENT AND REsPoNsEs To THE MHQ QUESTION
RELATING TO NEAR VISION

Without glasses, can you read
ordinary newsprint?

Yes No

Natural Near-Vision Status Number Percent Number Percent Total
No impairment 1805 97 51 3 1856
One eye impaired 203 94 13 6 216
Both eyes impaired; better eye is

Equal to or better than 20/40 184 90 21 10 205

Between 20/40 and 20/100 355 68 169 32 524

Worse than 20/100 63 13 425 87 488
Total 2610 79 679 21 3289

One other MHQ question was tested for its validity in relation to
the screening examination results. Enrollees who reported wearing
lenses (and were tested with them at the screening examination) were
asked to assess how their corrected vision compared with that enjoyed
by persons of their age. The tested population is distributed according
to response and type of functional impairment in Table 34. Slightly
more than one-half of the 236 people who reported that their vision
was better than that of their age peers in fact had no functional vision
impairment. Just over four-fifths of the 126 enrollees who claimed
that their vision was worse than that of others their age did have
impaired vision according to the screening examination results. Most
of these people had both far and near vision impairment. Slightly
more than one-half of those who contended their corrected vision was
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the same as that of others in fact had some limitation, split fairly
evenly between only far-, only near-, and both far- and near-eyesight
problems.

When we applied the same general sensitivity/specificity analysis
to this question, we saw two main effects. First, using just the “better”
and “worse” responses and ignoring the “same” responses, the
specificity of the question for classifying people as being truly likely
not to have an impairment was 86 percent (128 of 149 persons with no
impairment had replied they had better eyesight than their age
peers), and sensitivity (for classifying people as having an eyesight
problem) was 49 percent. These figures do not compare unfavorably
with those for the two individual questions discussed above.

Second, and not surprisingly, assigning the persons responding
“same” to either a better or a worse category makes a great deal of
difference to the sensitivity and specificity values. If “same” 1s com-
bined with “better,” the specificity rises to 97 percent but the sen-
sitivity nearly vanishes (to 11 percent); conversely, if the “same” and
“worse” categories are combined, specificity drops drastically to 15
percent but the sensitivity rises to 89 percent.

In conclusion, we judge the MHQ questions about the presence of
visual impairment to be less than completely valid indicators of eye-
sight deficits. The questions demonstrated high levels of specificity
and positive predictive validity. They were not adequately sensitive in
detecting the presence of impairment, especially the lower levels of
impairment, and had low negative predictive validity. Apparently,
the inability to recognize a friend across the street or to read news-
print is associated only with the more severe levels of visual impair-
ment.

POTENTIAL EFFECTS OF HEALTH INSURANCE ON
FUNCTIONAL VISION IMPAIRMENT

More generous insurance coverage could have positive effects on an
enrollee’s functional vision status at several points in the treatment
process. First, HIS participants enrolled in plans with lower financial
disincentives for treatment may get more frequent screening of their
visual acuity. Because a person’s natural vision status deteriorates
with age, it is important that vision be checked on a regular basis.
Therefore, increased frequency of visits for eye care could facilitate
the prescription of lenses that produce better visual correction.

Second, more generous insurance will make corrective lenses more
affordable. Even though all plans had limitations on the frequency of
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purchasing lenses (once per year) and glass frames (once every two
years), it is expected that the lower cost of lenses will increase the
likelihood that they will be purchased when, for instance, lenses are
accidentally broken or when a person becomes newly diagnosed as
having a refractive error. Some experts hypothesize that some people
may postpone buying lenses because visual impairment is not directly
life-threatening and/or because the cost of lenses is relatively high.
We can examine the financial aspect of this hypothesis by determin-
ing whether individuals on the parsimonious (high cost-sharing) in-
surance plans are, other things being equal, less likely to acquire new
or replacement lenses than are people in the generous (free-care) plan.

It is also possible that generous health insurance may produce
negative effects. Depending on a person’s propensity to adopt the sick
role, more generous health insurance may lead to more visits which, if
art of care is low, could lead to more disability in the form of worry
about and restricted activity from the eyesight problems.

PREVALENCE OF IMPAIRED VISION ACCORDING
TO THE HIS INSURANCE PLANS

Table 35 shows the distribution of persons with impaired natural
vision among the HIS experimental insurance plans, and Table 36
shows the distribution for persons with impaired functional vision.
The 16 plans, described in more detail in the Preface, have been
grouped into four kinds of fee-for-service plans, based on their levels
of coinsurance or maximum dollar expenditure. The two prepaid
group practice plans are both located at the Group Health Cooperative
of Puget Sound (GHC), in Seattle, Washington. Only the 2890 persons
who were assigned to one of these plans and who could be classified as
to the presence of vision impairment on the basis of screening exami-
nation data are included in Table 35; 2904 enrollees are included in
Table 36.8 Natural vision impairment was defined as a screening
acuity value worse than 20/20 in either eye when no corrective lenses
were worn. Functional vision impairment was defined using the same
threshold (20/20), but people were tested with lenses if they had
brought them to the screening examination.

8For more information on the process of assigning families to plans, see Morris
(1979). Of the original 3321 people who were given the screening examination, 410
were not assigned to an HIS experimental plan; they were left over from a large pool of
possible HIS participants from which the unbiased assignments were made. An addi-
tional 21 people were not classifiable as to natural vision status because of missing
acuity data; 7 people were missing functional acuity data.
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Table 35

PREVALENCE OF NATURAL VisioN IMPAIRMENT, BY HIS
EXPERIMENTAL INSURANCE PLAN

Number of Number of Percent with
HIS Experimental Insurance Persons Persons with Natural
Plan® Classifiable Impairment Impairment
Fee-for-service
Free care 781 513 66
25- or 50-percent coinsurance 564 372 66
95-percent coinsurance 431 281 65
Individual deductible 510 331 65
Prepaid group practicec
Experimental 364 234 64
Control 240 167 70
Total 2890 1898 66

a f i . .
See the Preface for definitions and details of insurance coverage.

Includes only those who were screened for natural visual acuity at
enrollment.

c ] ) .
Seattle only. For a comparison of the prepaid group practice and
Seattle fee-for-service plans, see the text.

Differences in prevalence of impaired natural vision among the four
types of fee-for-service plans were not statistically significant (see Ta-
ble 35). This is as expected and reflects the unbiased assignment of
people to plans at the time of enrollment into the HIS, before data
from the MHQ or the medical screening examination were collected.
In the Seattle site, the prevalence of impaired natural vision in the
fee-for-service plans was significantly different from that observed in
the experimental GHC plan (at the p < .05 level).?

The control GHC plan is not strictly comparable with any other HIS
plan, even in Seattle, because it comprises people who were enrolled
in the prepaid group practice before the HIS began in that site. The
difference in prevalence of natural vision impairment between the
experimental and control GHC plans (64.3 and 69.6 percent, respec-
tively), however, was not significant. Similarly, for the prevalence of

9This difference becomes insignificant if interfamily correlation is considered. As
mentioned earlier, family members’ visual status is not independent of one another,
because there is a genetic component to vision.
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Table 36

PREVALENCE OF FUNCTIONAL VISION IMPAIRMENT, BY HIS
EXPERIMENTAL INSURANCE PLAN

Number of Number of Percent with
HIS Experimental Insurance Persons Persons with  Functional
Plan? Classifiable Impairment Impairment

Fee-for-service

Free care 783 353 45

25- or S0-percent coinsurance 568 263 46

95-percent coinsurance 433 184 42

Individual deductible 512 240 47
Prepaid group pract ice®

Experimental 366 142 39

Control 242 104 43
Total 2904 1286 44

a c e . .
See the Preface for definitions and details of insurance coverage.

b : . .
Includes only those who were screened for functional visual acuity at
enrollment.

Cseattle only. For a comparison of the prepaid group practice and
Seattle fee-for-service plans, see the text.

functional vision impairment (see Table 36), we found no statistically
significant differences among the four fee-for-service plans, between
the Seattle fee-for-service and prepaid GHC plans, or between the ex-
perimental and control GHC groups.

These findings demonstrate that the assignment of families to the
HIS experimental health insurance plans was not biased at enroll-
ment with respect to the presence of vision impairment. Thus, the
Study should be able to determine whether the correction of impair-
ment differs as a function of the amount or type of care associated
with the various levels of insurance coverage.



Chapter 6

QUALITY-OF-CARE CRITERIA FOR
VISION IMPAIRMENT

The Health Insurance Study data base is fairly extensive in the
area of eyesight impairment, although certain information is not col-
lected. In particular, information on history, physical findings, diag-
nosis, and laboratory tests in ambulatory settings is unavailable.
Such information as to whether physicians are consulted, specific
tests performed, prescriptions filled, or hospitalizations experienced
(however rare in vision impairment) is known, from the various HIS
data sources. These sources include insurance claim forms submitted
for payment for services and corrective lenses, enrollment and exit
questionnaires, and vision tests at screening examinations. Such data
will be used to test hypotheses regarding the relationship between
insurance level and quality of care and health status.

For favorable patient outcomes, we expect that a person should
experience little or no morbidity in the form of pain, worry, or activity
restriction. Several outcome criteria specify levels of corrected or nat-
ural vision as a function of whether the person does or does not wear
lenses. Good processes of care include recent eye examinations and
prescription of lenses that maximize a person’s potential visual acui-
ty. Appropriate decisions regarding care-seeking and utilization of
lenses on the part of the patient are noted, as is the therapy provided
by the physician. The Study’s criteria are directed at both medical
care processes and patient outcomes. They are given in full in Appen-
dix D, and are stated in a form that assumes the quality of care has
been high.
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Appendix A
GLAUCOMA

In the early stages of planning the health status measurement
strategy of the Health Insurance Study (HIS), we believed that
glaucoma would be ideal as a tracer condition. An extensive literature
was reviewed to ascertain methods of screening, prevalence of glauco-
ma, and the efficacy of medical and surgical therapy. This review ef-
fort made clear that, for the purposes of the HIS, glaucoma was not a
suitable condition. The reasons for this are summarized below, fol-
lowed by a brief discussion of definitional and measurement issues
relating to this disease. We then present data on glaucoma collected
during HIS enrollment procedures.

There are four major reasons why we are not using data on glauco-
ma to study the effects of more (or less) generous health insurance on
health status. First, the prevalence of glaucoma, even among people
over the age of 60 and especially under the age of 40, is very low.
Second, the efficacy of treating people who have ocular hypertension
with no visual field loss is still a controversial issue. Third, although
we measured intraocular pressure as part of the HIS screening exami-
nation, we were not able to do visual field screening, and thus could
not make a diagnosis of glaucoma. Finally, most glaucoma cases occur
in persons not previously diagnosed as being ocular hypertensive,
which prevents us from being able to identify those who are at risk of
developing glaucoma.

Nonetheless, we collected certain types of information on glaucoma,
both at enrollment and exit and during the Study. We chose to present
and discuss the enrollment data as an appendix to the vision-impair-
ment report.

DEFINITION

Glaucoma is an eye disease in which elevated intraocular pressures
cause organic changes in the optic nerve and defects in the visual
field. The pressure in a normal eye is estimated to be 15 mm Hg
(millimeters of mercury) (Victor and Adams, 1977). Pressure above 20
mm Hg occurs when there is resistance to the passage of aqueous
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humor out of the eye, and this increased pressure may then damage
the optic nerve.

About 90 percent of glaucoma cases are the open-angle type, in
which the cause of impeded outflow of aqueous fluid is unknown. An
additional 5 percent are the narrow-angle (angle-closure, or closed-
angle) type, in which outflow is blocked by the iris when the pupil is
dilated. The remaining 5 percent of glaucoma cases are secondary to
some disease process that blocks the outflow channels, such as inflam-
matory debris in uveitis, or red blood cells following hemorrhage in
the anterior chamber of the eye secondary to trauma (Newell, 1978;
Vaughan and Asbury, 1980).

Glaucoma is characterized by irreversible loss of vision in the nasal
and peripheral parts of the vision field rather than in the central part,
and decreased visual acuity is recognized late in the course of the
disease. Clinical findings indicative of glaucoma include (Hollows and
Graham, 1966):

Glaucomatous cupping of the optic disc.

Visual field defects.

Pressure equal to or above 21 mm Hg.

An anterior chamber angle two-thirds obstructed by the root
of the iris (closed-angle glaucoma).

MEASUREMENT ISSUES

Abnormally high intraocular pressure, often referred to as ocular
hypertension, is a clinical sign associated with glaucoma, but it does
not indicate the presence of glaucoma unless accompanied by visual
field defects. To measure intraocular pressure, two different types of
tonometry may be used. The older “contact” tonometers (such as the
Goldmann and the Schiétz) measure intraocular pressure based on the
amount of force required to bring about applanation, or flattening of
the cornea. For this method, the instrument must be placed on the
eye, and the cornea must be anesthetized. The “noncontact” tonometer
measures intraocular pressure without touching the eye. Applanation
is produced by a controlled air impulse that impinges on the cornea. A
monitoring system, which detects light reflected from the corneal sur-
face, records a maximal signal at the instant of applanation. Intraocu-
lar pressure, by this method, is proportional to the time interval
required to produce applanation (Forbes et al., 1974).

The noncontact tonometer has several advantages over the other
tonometers. Because the instrument does not touch the eye, anesthe-
tizing the cornea is unnecessary; hence, the risk of transmitting a
microbial infection has also been eliminated. Applanation produced
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by air impulse does not significantly alter the corneal surface or in-
traocular pressure, and repeated measures can be accurately ob-
tained. Lastly, the procedure is simple enough that even persons who
do not have ophthalmic training may perform it. The noncontact to-
nometer does, however, have limitations. Compared with the Gold-
mann tonometer, it is not reliable when corneal disease is present, or
when intraocular pressure exceeds 35 mm Hg (Sorenson, 1975). Oth-
erwise, the noncontact tonometer has been proved to be an accurate
and reliable instrument. In a study of the intraocular pressure of 570
eyes by Forbes et al. (1974), both methods were used to measure in-
traocular pressure, and the coefficient of correlation between the re-
sults from the two methods was quite high (r = 0.9).

To measure visual field changes, perimetry tests are performed us-
ing the tangent screen. A 2-mm object at a distance of 1 m is used in
the mapping of blind spots. With glaucoma, the first loss of field vision
occurs in the nasal and superior fields, followed by loss of peripheral
vision, and finally loss of central vision (Vaughan and Asbury, 1980).
Changes in visual field often are proportionate to optic nerve atrophy
(Newell, 1978), and treatment cannot restore whatever vision loss has
already occurred.

When an individual has an intraocular pressure equal to or greater
than 21 mm Hg, but has no optic nerve damage, no field defects, or no
history of angle closure, the condition is called ocular hypertension
(Hollows and Graham, 1966; Drance, 1977). People with this condition
are more likely to develop glaucoma than are those without it, but
most will not (see “Medical Care” section below).

The diagnosis of open-angle glaucoma is based on an increased in-
traocular pressure combined with changes in the visual field and optic
nerve. This condition is characterized by an almost complete absence
of symptoms and a chronic insidious course.

Closed-angle glaucoma—sometimes called angle-closure glaucoma
—is generally not diagnosed until the severe symptoms of an acute
attack (pain, blurred vision, and/or seeing halos) force a patient to
seek ophthalmic care. The diagnosis of acute and chronic closed-angle
glaucoma can be confirmed by slitlamp and gonioscopic examinations
of the eyes, which reveal the degree of angle closure caused by glauco-
ma. The severity of vision loss due to the acute attack is directly re-
lated to the duration of uncontrolled high intraocular pressure
(Armaly, 1975; Newell, 1978).
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PREVALENCE

Few prevalence studies of glaucoma meet the criteria for adequate
study design, and none has examined prevalence in an adequately
representative U.S. population (Kahn, 1972). Studies conducted out-
side the United States have reported prevalence ranges between less
than 1 and 5 percent among people over 40 years of age.

The prevalence of glaucoma varies significantly by race (Hollows
and Graham, 1966; Armaly, 1975). Differences in anterior chamber
depth, gonioscopic findings, and prevalence of angle-closure glaucoma
have also been observed between races living under similar environ-
mental conditions, which indicates the importance of genetic factors
(Armaly, 1975). In addition, traits such as increased likelihood of ocu-
lar hypertension with age and reduced outflow facility may be inherit-
ed, and both would influence the probability of developing glaucoma
(Graham, 1972). In earlier years, experts believed that one gene was
responsible for open-angle glaucoma—the same recessive gene that
caused steroid-induced glaucoma (Newell, 1978). It is now known,
however, that glaucoma also occurs in people who are heterozygous
for this trait, and the current theory is that glaucoma is the result of
multifactorial transmission (Armaly, 1975; Vaughan and Asbury,
1980).

MEDICAL CARE

Ocular Hypertension

Into the 1970s, the reigning clinical judgment was that the optic
nerve could not indefinitely sustain intraocular pressures greater
than 25 mm Hg without damage. Therefore, all people with ocular
hypertension were believed to be good candidates for preventive treat-
ment with prescribed eye drops (Goldmann, 1975). This reasoning was
extended to include a claim that most, if not all, people with ocular
hypertension ought to be treated. In fact, however, several points
about the prevalence of glaucoma and the overlap between ocular hy-
pertension and glaucoma suggest that this claim is probably unwar-
ranted.

Using tonometry to identify glaucoma cases, Packer et al. (1965)
found that tonometry pressures of 21.9 mm Hg or greater (i.e., pres-
sures equivalent to ocular hypertension) had a specificity of 81 per-
cent (true negatives) and a sensitivity of 75 percent (true positives) for
predicting the presence of glaucoma. These figures, however, are an
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artifact of the low prevalence of glaucoma; in fact, ocular hyperten-
sion has a low positive predictive value with respect to the presence of
glaucoma. People with glaucoma generally have ocular hypertension,
but they constitute only a subset of the entire group of people with
ocular hypertension.

Some researchers have found that only 4 percent of the people with
untreated ocular hypertension will develop glaucoma in 5 to 7 years
(Perkins, 1973a; Armaly, 1975), and only 9 percent will develop
glaucoma in 9 years (Kitazawa et al., 1977). In these same studies,
three-fourths of the people who developed glaucoma had been initially
normotensive 5 to 7 years earlier (Perkins, 1973b; Armaly, 1975). Be-
cause the treatment of glaucoma has negative side effects and because
only a small percentage of those who have ocular hypertension actual-
ly develop the disease, it is now generally advocated that treatment
be postponed until the onset of field defects (Perkins, 1973a; Armaly,
1975; Phelps, 1977). Phelps suggested criteria for follow-up of these
patients with only ocular hypertension as follows: Individuals with
ocular hypertension in the low twenties (millimeter pressure) should
be examined on an annual basis; those with pressures in the high
twenties should be examined twice a year. With pressures of more
than 30 mm Hg, the patient should be examined at intervals of 3 to 4
months. Treatment will be necessary only if change in the visual field
takes place between visits.

Open-Angle Glaucoma

Open-angle glaucoma is generally treated medically, in contrast
with closed-angle glaucoma, which is treated surgically. Miotics, such
as pilocarpine, are commonly used in medical treatment to facilitate
aqueous outflow. Their effectiveness is enhanced when combined with
epinephrine salts or topical instillation of anticholinesterase com-
pounds (which decrease aqueous humor production). Because miotics
have negative side effects, the smallest dosage that will control ocular
pressure and prevent visual field loss is used. When strong miotics
and epinephrine do not adequately control ocular hypertension, car-
bonic anhydrase inhibitors may be used to reduce the secretion of
aqueous humor by the ciliary processes. These compounds produce
serious complications in long-term therapy and are usually used only
to avoid surgery (Newell, 1978; Vaughan and Asbury, 1980).

The medical treatment of open-angle glaucoma poses certain prob-
lems for patient compliance. The adverse effects of treatment often
deter patients from continuing their therapy. Miotics generally cause
discomfort, reduced vision, and risk of retinal detachment or cata-
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racts; epinephrine may cause allergic reactions or induce cardiac ar-
rhythmias; carbonic anhydrase inhibitors often induce depression,
loss of appetite, and renal stones (Phelps, 1977; Vaughan and Asbury,
1980). Furthermore, because the patient has very few or no symptoms
in the early stages of the disease, he or she lacks immediate incen-
tives to continue treatment. The patient must be made to understand
that this disease will definitely lead to blindness if not treated and
that any vision that is lost cannot be recovered (Bigger, 1976; Bloch et
al., 1977).

Recourse to surgery is indicated for the treatment of open-angle
glaucoma when, after medical care, one or more additional problems
persist; these include sustained significant elevation of intraocular
pressure, progressive cupping of the optic nerve, progressive visual
loss, or allergy to medical therapy. The surgical procedure is a filter-
ing operation, which provides an opening between the eye’s anterior
chamber and the subconjunctival space through which aqueous hu-
mor will flow. Although this procedure is effective 85 to 90 percent of
the time, complications often occur in the immediate and late postop-
erative periods (Scheie, 1977; Newell, 1978).

Angle-Closure Glaucoma

There are three basic types of angle-closure glaucoma; preglaucoma
or intermittent glaucoma, acute angle-closure glaucoma, and chronic
angle-closure glaucoma. They differ by the degree to which they
represent emergencies and by the choice of initial and subsequent
therapies.

Preglaucoma is characterized by a narrow angle and no ocular hy-
pertension, and the patient is asymptomatic. Diagnosis can be estab-
lished if ocular hypertension occurs upon dilation, which essentially
provokes an acute attack. Intermittent glaucoma has the same clini-
cal characteristics except that the patient has a history of a previous
attack that resolved spontaneously. For these patients, some clini-
cians recommend that a surgical procedure called peripheral iridecto-
my be performed because it is simple, safe, and almost always
curative (Scheie, 1977). Others believe, however, that surgery may be
unnecessary especially in preglaucoma because preglaucoma does not
always lead to an acute attack (Newell, 1978).

Acute angle-closure glaucoma is an ophthalmic emergency caused
by iris block or closure of the anterior chamber angle, obstructing
aqueous outflow. This acute condition causes sudden pain and vision
loss. It should first be treated medically with miotics, carbonic anhy-
drase inhibitors, and osmotic agents to try to reduce intraocular pres-
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sure and convert to intermittent glaucoma. If the attack persists
beyond several hours, a peripheral iridectomy should be performed.
The fellow eye should also be operated on within several weeks, be-
cause it is highly likely that it will also have a sudden attack in the
future (Scheie, 1977; Vaughan and Asbury, 1980).

Chronic angle-closure glaucoma has the same etiologic factors as
acute angle-closure glaucoma except that aqueous outflow is gradual-
ly, not suddenly, blocked. Symptomatically, it resembles open-angle
glaucoma, but over time intraocular pressure is sustained at a high
level and medical therapy becomes ineffective. If the iris has not per-
manently adhered to the trabeculum, a peripheral iridectomy may be
performed. Otherwise, the patient must undergo a filtering operation,
which has a greater risk of complications (Scheie, 1977; Vaughan and
Asbury, 1980).

Iridectomies appear to be the preferred treatment in all angle-clo-
sure cases. Murphy and Spaeth (1974) report reduction of intraocular
pressure to below 25 mm Hg in 87 percent of the acute angle-closure
glaucoma cases, and in 80 percent of chronic angle-closure cases.
Scheie (1977) also reports great success with this procedure. A more
recent surgical procedure being tested is laser therapy, which can cre-
ate a hole in the iris with a laser beam (Worthen, 1977).

HEALTH INSURANCE STUDY ENROLLMENT
METHODS AND RESULTS

The Medical History Questionnaire (MHQ) contained a battery of
questions about glaucoma. This battery appeared on Form B of the
MHQ in all sites, being administered to a total of 5350 adults; 365
persons in Dayton (the first HIS site) did not receive this part of the
MHQ. (See Chapter 5 for a more complete description of the MHQ
administration.)

According to the results from the MHQ, 29 percent of adult enrol-
lees had been tested for glaucoma; only 1 percent (32 of 5350) had
been told by a physician that they had glaucoma (see Table A.1). of
the two enrollees in Dayton who report having glaucoma, neither was
currently under a physician’s care. Among the 30 enrollees with
glaucoma in all sites except Dayton, more than half had seen a doctor
within the last year; most of these people had seen one in the past 6
months.

Of the 32 enrollees diagnosed as having glaucoma, 28 percent re-
ported that eye drops had been prescribed in the last year and 16
percent reported that pills had been prescribed (see Table A.2).
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Table A.1

DISTRIBUTION OF RESPONSES TO QUESTIONS ON THE MHQ
ABoutr GLaucoMa: PRESENCE, DocTOR CONFIRMATION

Questiona Response Number Percentb

In the past 5 years, have you Yes 1574 29
ever had your eyes checked for No 3745 70
glaucoma (increased pressure Missing 31 1
in the eye)? —_— _
5350 100

No MHQ-B® 365

5715
KHas a doctor ever said you Yes 32d 1
have glaucoma? No 5313 99
Missing 5 (e)
5350 100
tAre you currently under the Yes . 0 0
care or supervision of a No 2 100
doctor for glaucoma? — —_—
2 100
*When was the last time you Within past 3 months 8 27
saw a doctor about glaucoma? 3-6 months ago 6 20
) 7-12 months ago 5 17
More than 1 year ago 11 37
30 101

#Items marked with a dagger (t) appeared on the version of the MHQ
used only in Dayton. Items marked with an asterisk (*) appeared on
the version used at all other sites.

Percentages may not sum to 100 because of rounding.

c . . . . .
By design, a portion of the sample population in Dayton did not
receive the questionnaire (see the text).

dThe remainder of this table refers only to those persons who
responded "'yes'" to this question.

®Less than 0.5 percent.
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Twenty-two percent were currently using eye drops and 6 percent
were taking pills for the treatment of glaucoma. Further analyses of
the data in Table A.2 revealed that close to 70 percent of the people
reporting glaucoma had not been prescribed any medication (pills or
eye drops) in the past 12 months, 9 percent had been prescribed medi-
cations but were not currently taking them, and 22 percent were cur-
rently taking prescribed medications. Enrollees were not asked
whether they had ever had any surgery for their glaucoma.

Table A.2

DISTRIBUTION OF RESPONSES TO QUESTIONS ON THE MHQ
ABOUT GLAUCOMA: TREATMENTS PRESCRIBED BY PHYSICIAN
orR CURRENTLY BEING USED

Question Response Number Percent

During the past 12 months, has
a doctor prescribed any of the
following medicines for glaucoma?

Eye drops Yes 9 28
No 22 69

Missing 1 _3

32 100

Pills Yes 5 16
No 27 8

32 100

Are you currently taking any of the
following medicines for glaucoma?

Eye drops Yes 7 22
No 24 75

Missing 1 _3

32 100

Pills Yes 2 6
No 30 94

32 100

In the HIS enrollment screening examination, only adults 40 years
of age or older were screened for ocular hypertension; as mentioned
earlier, testing of field vision was not performed. The distributions of
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the tonometry values for the left and right eyes are presented in Table
A.3. Of the 957 enrollees who were tested for ocular pressure, 933 had
tonometry data for the left eye and 939 for the right eye. Tonometry
values equal to or greater than 21 mm Hg were observed in 14 percent
of the people in the left eye and 13 percent in the right eye; some
people had elevated pressures in both eyes. The great majority of
these elevated values was less than 26 mm Hg.

Table A.3

DiSTRIBUTION oF TONOMETRY VALUES FOR LEFT AND RIGHT EYES

Left Eye Right Eye
Tonometry Value b
(mm Hg)?2 Number Percentb Number Percent
0-20 809 87 812 86
21-25 109 12 107 11
26-30 14 2 19 2
31+ 1 (c) 1 (c)
d
Total 933 101 939 99

a .
If the first measure was 21 or greater, the test
was repeated and the more normal value was used.

b
Percentages may not sum to 100 because of round-
ing.

“Less than 0.5 percent.

dTwenty-four people were missing left eye data,
and 18 were missing right eye data.

Data on the presence of ocular hypertension are summarized in Ta-
ble A.4. Eighty-two percent of the 932 enrollees with complete screen-
ing data for both eyes had no evidence of ocular hypertension in either
eye (using 21 mm Hg as the clinical indication). Nine percent had
ocular hypertension in only one eye, and 9 percent had ocular hyper-
tension in both eyes.

We devised a classification scheme for glaucoma status that is
based on reported diagnosis of glaucoma, prescription of medication,
and use of medication according to responses on the MHQ (see catego-
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Table A.4

NUMBER AND PERCENT oF ENROLLEES WITH
AND WitHOUT OcULAR HYPERTENSION?

Ocular Hypertension Number Percent
Not present 767 82
Present in one eye 80 9
Present in both eyes 85 9

b -
Total 932 100

aEye pressure greater than or equal
to 21 mm Hg.

b, . .
Twenty-five people were missing
screening data.

ries in Table A.5). No one who reported being diagnosed as having
glaucoma also reported that he or she was not .currently taking the
medications prescribed. We were interested in how these status levels
were related to ocular hypertension for the 930 enrollees with com-
plete screening examination and MHQ data. Referring again to Table
A5, we find that those who had been diagnosed as having glaucoma
were apparently more likely to have ocular hypertension than those
who were not so diagnosed. The sample sizes in these categories were
too small, however, to allow valid comparisons of these percentages.
Reading down the table, we find that the data also underscore the fact
that ocular hypertension is only a clinical sign associated with glauco-
ma, not verification that glaucoma is present. Those with ocular hy-
pertension were about three times as likely to have had a diagnosis of
glaucoma than those who did not have ocular hypertension, but again
the numbers are small (2.4 and 0.7 percent, respectively).

People who reported that they had been told they had glaucoma
were asked questions about how much impact the disease had had on
them in the previous 3 months, with reference specifically to how
much worry, pain, activity restriction, and any confinement to bed
(within the previous 30 days) they had experienced. The responses to
these questions about the adverse consequences of glaucoma are
presented in Table A.6. Altogether, less than one-third of the people
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Table A.5

NUMBER AND PERCENT oF PErsoNs WITH AND WITHOUT
OcULAR HYPERTENSION,* BY GLAUCOMA STATUS

Ocular Hypertension

Present Not Present
Glaucoma Status
According to MHQ Number Percent Number Percent Total
Never diagnosed 161 17 760 83 921
Diagnosed; medications
not prescribed 2 33 4 67 6
Diagnosed; medications
prescribed; not being taken -- - -- -- --
Diagnosed; medications
prescribed; being taken 2 67 1 33 3

aEye pressure greater than or equal to 21 mm Hg.

with glaucoma had experienced pain, but more than one-half reported
that the disease had caused them worry or concern. Glaucoma caused
restriction of normal activities for one-fourth of the people, although
confinement to bed was reported by only one person.

Table A.7 gives the percentages of persons reporting these disease
impacts for three categories of respondents—those who were so diag-
nosed but were not prescribed medications, those so diagnosed and
prescribed medications but who were not taking them, and those diag-
nosed and prescribed medications who were taking them. Those who
were currently taking prescribed medications were more likely to
experience pain, worry, activity restriction, and confinement to bed
than those who had not been prescribed medication in the last year or
who were not currently taking their medication. Among the persons
giving answers other than “none” to these disease impact questions,
the median values for the degree of impact in each of these treatment
categories also indicated that those who are taking prescribed medica-
tions may be experiencing more severe consequences of glaucoma;
these medians are given in the footnote to Table A.7. The actual dis-
tribution of responses to three of these questions is presented in Table
A8 for persons reporting a previous physician diagnosis of glaucoma.
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Table A.6

DISTRIBUTION OF RESPONSES To QUESTIONS ON THE MHQ
ABouTr GLAUCOMA: DISEASE IMPACT

Question Response Number Percenta

During the past 3 months, how much pain A great deal 1 3
has your glaucoma caused you? Some 1 3
A little 7 22

None 22 c 69

Missing 1 3

32 100

During the past 3 months, how much has A great deal 3 9
your glaucoma worried or concerned Somewhat 2 6
you? A little 11 34
Not at all 15 47

Missing 1 3

32 99

During the past 3 months, how much of All of .the time 0 0
the time has your glaucoma kept you Most of the time 1 3
from doing the kinds of things other Some of the time 3 9
people your age do? A little of the time 4 13
None of the time 23 72

Missing 1 3

32 100

During the past 30 days, how many days 0 days 29 91
has your glaucoma kept you in bed all 3 days 1 3
or most of the day? Missing 2 6
32 100

2 -
Percentages may not sum to 100 because of rounding.

The one person claiming to have spent 3 days in bed in the previous
month belonged to the category that was currently taking prescrip-
tion medications.

Tonometry measurements of each eye were repeated for 57 people (6
percent of those screened for ocular hypertension) in order to test the
reliability of the ocular pressure measurement. The mean difference
between the initial and repeated measurements was 2.21 mm Hg in
the right eye and 2.04 in the left eye, with corresponding standard
deviations of 1.79 and 1.89. On the basis of these findings, we judge
the reliability of the tonometry values to be sufficient for HIS pur-
poses.
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Appendix B

EYESIGHT AND GLAUCOMA BATTERIES
FROM THE MEDICAL HISTORY
QUESTIONNAIRE

ENROLLMENT MEDICAL HISTORY QUESTIONNAIRE, FORM B
ALL SITES EXCEPT DAYTON

EYESIGHT s
THIS SPACE
1. HAVE YOU EVER HWAD YOUR EYESIGHT TESTED BY A DOCTOR?
D - 1 —Answer 1-A-B-C 13/
NO it e 2 —Goto?2,
next page
1-A.  WHEN WAS THE LAST TIME YOU HAD YOUR EYES TESTED BY A
DOCTOR? )
{Circle one)
Within the past 12 months ............coeeieivennenn 1 14/
110 2 years 890 ......viiiiiiaiieiiiaai e 2
More than 2, but less than 5 years ago .......... 3
5 Of MOre years @G0 ......ooiieiriaraiieiiaaaians 4

1-B. WAS THIS EYE TEST NEEDED FOR WORK, SCHOOL, CAMP,
INSURANCE OR SOME REASON LIKE THAT?

................................................. 1 15/

1-C. HAS A DOCTOR, OR EYE DOCTOR, EVER PRESCRIBED GLASSES OR
CONTACT LENSES FOR YOU?

R = T Y 1 16/
NO e e e 2
2. DO YOU CURRENTLY WEAR GLASSES OR CONTACT LENSES TO

IMPROVE YOUR EYESIGHT?
(Circle one)

Yes, prescribed by doctor
Yes, but not prescribed
No, don't wear glasses

.......................... VU pnswer 2-A-B-C
2f

............................. 3 —Go to 3

2-A. DO YOU WEAR THESE ALL THE TIME OR ONLY SOMETIMES?

All the time
Only sometimes

Used at all HIS sites except Dayton at enrollment and in all sites upon exit. Revisions
incorporated in this version were based on experience with the initial Dayton battery.

90
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DO NC
2-B. DO YOU WEAR THEM FOR READING AND CLOSE WORK, OR FOR r::;i,
SEEING THINGS AT A DISTANCE, OR FOR BOTH?
(Circle one)
For reading and close work 1 Y
For seeing at a diStance ..............ovvvimnanenns 2
FOr DOth PUFPOSES ... .c.ieiiireenrioanennnnnnenns 3
2-C. WITH GLASSES OR CONTACT LENSES, HOW WELL CAN YOU SEE,
AS COMPARED WITH MOST PERSONS YOUR AGE?
(Circle one)
Better than MOSt .....c.ivieveraroeneeveranensasenns 1 20/
About the same 85 MOSt  ...........ccovvnvanronaes 2
Not as well 85 MOSt ... ... .ocvvuireranivanonsnaninn 3
3. WITHOUT GLASSES, CAN YOU READ ORDINARY NEWSPRINT?
B - T R R 1 21/
LT J R P R R R 2
4. WITHOUT GLASSES, CAN YOU RECOGNIZE A FRIEND ACROSS THE
STREET?
1 22/
2
5. DURING THE PAST 3 MONTHS, HOW MUCH PAIN HAVE YOUR EYES
CAUSED YOU?
(Circle one)
A great deal of pain 1 23/
SOME PAIN ... iiiiin i 2
ARG PAIN oottt iiiiiiiiia i e car e 3
NO Pain @t @l ......oiiiiiiiiiiiiianininanraeoacninn 4
6. DURING THE PAST 3 MONTHS, HOW MUCH HAVE EYESIGHT
PROBLEMS WORRIED OR CONCERNED YOU?
(Circte one)
A great deal 1 24/
SOMEWNAL ...ttt 2
Aldittle ... s .03
Not at ail 4
7. DURING THE PAST 3 MONTHS, HOW MUCH OF THE TIME HAVE
EYESIGHT PROBLEMS KEPT YOU FROM DOING THE KINDS OF
THINGS OTHER PEOPLE YOUR AGE DO?
{Circle one) 25/
All Of the tIMe ... ...iieiiiieiaeerenreiornnaneneans 1
Most of the time ............ccciiiiniiniirionaninaes 2
Some of the tMe ... .....civeiirnrrecnrenionrnannns 3
A little of the time ..........ovoiiirmoncnneneancacs 4
None of the time ...........ccconiveenaiuronnnenees 5
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GLAUCOMA

8. IN THE PAST 5 YEARS, HAVE YOU EVER HAD YOUR EYES CHECKED
FOR GLAUCOMA (INCREASED PRESSURE IN THE EYE)? (GLAUCOMA

d *

pr glow [rhy with cow] - KO-ma")

2
9. HAS A DOCTOR EVER SAID YOU HAVE GLAUCOMA (INCREASED
PRESSURE IN THE EYE)?
(- 1 —Answer 10
3 2 S 2 —Go to 17,

page 7

10. WHEN WAS THE LAST TIME YOU SAW A DOCTOR ABOUT
GLAUCOMA (INCREASED PRESSURE IN THE EYE)?

(Circle one)
Within past 3 months ............... ...l 1
3 - 6 months ago 2
7 - 12 MmOonthS a00 ... ....oiiuiiiiniiinieneneiaaans 3
More than 1 year ago .............ceevminnerecenns 4

. DURING THE PAST 12 MONTHS, HAS A DOCTOR PRESCRIBED ANY
OF THE FOLLOWING MEDICINES FOR GLAUCOMA (INCREASED
PRESSURE IN THE EYE)? (Circle one number on each line.)

Yes | No ]
A. Eye Drops 1 2
B. Pills 1 2

12. ARE YOU CURRENTLY TAKING ANY OF THE FOLLOWING MEDICINES
FOR GLAUCOMA (INCREASED PRESSURE IN THE EYE)? (Circle one
number on each line.)

Yes | No ]
A. Eye Drops - 1 2
B. Pilis 1 2

13. DURING THE PAST 3 MONTHS, HOW MUCH PAIN HAS YOUR
GLAUCOMA (INCREASED PRESSURE IN THE EYE) CAUSED YOU?

{Circle one)
A great deal of pain ............. . ciiiiiiiiiiennann 1
SOMe PAIN ...iiiiiiiiii i et 2
Alittle pain ... .. 3

No pain at all ... ..ot 4

DO NOT
WRITE IN
THIS SPACE

21

28/

32
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00 NOT
WRITE IN
14.  DURING THE PAST 3 MONTHS, HOW MUCH HAS YOUR GLAUCOMA THIS SPACE
(INCREASED PRESSURE IN THE EYE) WORRIED OR CONCERNED
YOU?
(Circle one)
A great deal ..........c.iiiiiiiieiiieiiiiiiiinaes 1 34/
Somewnhat 2
A LIttle e e e 3
Not at all 4
15. DURING THE PAST 3 MONTHS, HOW MUCH OF THE TIME HAS
YOUR GLAUCOMA (INCREASED PRESSURE IN THE EYE) KEPT YOU
FROM DOING THE KINDS OF THINGS OTHER PEOPLE YOUR AGE
DO?
(Circle one)
ANl Of the time .........coiiiiiiiiiinerinnnrinnrenss 1 s/
Most of the time ..........c.ceiiviiniiiirianenennes 2
Some of the time ........... ... .. . ciiiiiiiiiinns 3
A little of the tiMe ........c..coiiiiiriiievennenen 4
None of the time ........ ... ... ..ccoiiiiieiinnnnas 5
16. DURING THE PAST 30 DAYS, HOW MANY DAYS HAS YOUR
GLAUCOMA (INCREASED PRESSURE IN THE EYE) KEPT YOU IN BED
ALL OR MOST OF THE DAY? (If none, write in “0.")
days in bed last month 36-37/
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ENROLLMENT MEDICAL HISTORY QUESTIONNAIRE, FORM A

DAYTON
WHEN DID YOU MOST RECENTLY HAVE YOUR EYES TESTED FOR VISION? a3
(Circle one.)
NEVER ...t \ -— (GOtoq. 149) ne €t page
SORMOREYEARSAGO .................. 2 (
MORE THAN 2 BUT THANS .. ........
UTLESS NS (GO to q. 148)
1TO2YEARSAGO . .............. ... .....
WITHIN THE PAST12MONTHS ............ 5

148. Was this test needed for work, school. camp, insurance, or some other
reason like that?
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87.

88.

89.

ENROLLMENT MEDICAL HISTORY QUESTIONNAIRE, FORM B

DAYTON

EYESIGHT

82. HAVE YOU EVER HAD YOUR EYESIGHT CHECKED?
NO ... ... ... 2 —— (GOtogq. 84}
YES ... 11— {(GOtoq.83)

83. Were glasses or contact lenses prescribed?

84. DO YOU WEAR GLASSES OR CONTACT LENSES?

(Circle one.)
NO .. ................ 3 -— (GO to q. 87. next page)
YES, BUT NOT
PRESCRIBED ........
2 ~---- (GO to q. 85. next page}
YES, PRESCRIBED .... 1§
85. When do you wear them? CIRCLE YES OR NO FOR EACH ANSWER.

Ali the time Yes .... 1

No ...... 2
Reading or close work Yes ... 1

No ...... 2
Seeing things at a distance Yes .... 1

No . 2

86. With glasses or contact lenses, how well can you see compared to most
people your age?

(Circle one.)

Better thanmost . ... .. .. .1
About the same asmost .. 2
Notas wellasmost ... .... 3

WITHOUT GLASSES, CAN YOU READ NEWSPRINT?

DURING THE PAST 3 MONTHS, HOW MUCH HAVE EYESIGHT PROBLEMS WORRIED
OR CONCERNED YOU?

{Circle one.)
ALOT 1
SOMEWHAT .. ... ... .. ... ... ... 2
ALITTLE ... ... ... .. i 3

447

e

o

a3s0

ast

a2

4353

4354

ass

ase

95
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90. DURING THE PAST 3 MONTHS, HOW OFTEN HAVE EYESIGHT PROBLEMS KEPT YOU v
FROM DOING THE KINDS OF ACTIVITIES OTHER PEOPLE YOUR AGE DO?

(Circle one.)
ALLOFTHETIME ...... ... ............... 1
MOSTOFTHETIME . ... ... ... ... ........ 2
SOMEOFTHETIME ... ... . ............... 3

A LITTLE OF THE TIME
NONE OF THE TIME
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91.

92.

GLAUCOMA

IN THE LAST 5 YEARS, HAVE YOU EVER HAD YOUR EYES CHECKED FOR GLAUCOMA
(INCREASED PRESSURE IN THE EYE)?
("GLAUCOMA™ PRONOUNCED “GLA-CO-MA")

YES ... 1

HAS A DOCTOR EVER SAID YOU HAVE GLAUCOMA (INCREASED PRESSUPRE IN THE
EYE)?

NO .. ................ 2 —— (GO 10 q. 100. next page)
YES ... 1 —— (GOtog. 93)

93. Are you currently under the care or supervision of a doctor for glaucoma
{increased pressure in the eye)?

1
2

94. During the past 12 months, has a doctor prescribed any of the following
medicines for glaucoma (increased pressure in the eye)? CIRCLE YES OR
NO FOR EACH.

Eye drops Yes .... 1
No ...... 2
Pills Yes ... 1
No ...... 2
95. Are you currently taking any ot the tollowing dici for gi a (in-

9
creased pressure in the eye)? CIRCLE YES OR NO FOR EACH.

Eye drops Yes ... 1
No ...... 2
Pills Yes .... 1
No ...... 2

96. During the past 3 months, how much pain has your glaucoma (increased
pressure in the eye) caused you?

(Circle one.)
Alot .................. 1
Some ................ 2
Alittle .. ... ........... 3
Noneatall ........ .... 4

97. During the past 3 months, how much has your giaucoma (increased pressure
in the eye) worried or concerned you?

(Circie one.)
Aot .. ... ...l 1
Somewhat ............ 2
Alittie ... . ............ 3

4158

4358

4360

a361

as?

4363

a6

aes

a0
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98. During the past 3 months, how often has your glaucoma (increased pressure

99.

in the eye) kept you trom doing the kinds of activities other people your age
do?

{Circie one.)
Allof thetime .......... 1
Mostof thetime . ... ... 2
Some of thetime ... .. ... 3
Alittle of the time .. ... ... 4
None of thetime ........ S

During the past 30 days, how many days has your glaucoma (increased pres- s
sure in the eye) kept you in bed ali or most of the day? (IF NO DAYS IN BED,
WRITE IN*“0".)

Days in bed



Appendix C

DISTRIBUTION OF RESPONSES TO
DISEASE IMPACT QUESTIONS

The following two tables present the numbers and percentages of
responses to three disease impact questions from the Medical History
Questionnaire (MHQ) for the same categories of vision status that
were summarized earlier in Table 25.

Table C.1 shows the responses of the 4535 people in all sites except
Dayton who answered the question about pain; this item was not
asked at enrollment in the Dayton site. Table C.2 shows the responses
of all 5350 enrollees who completed Form B of the MHQ and answered
the questions about worry and activity restriction. All enrollees were
requested to answer these questions regardless of their vision status
because no MHQ question identified the presence of vision impair-
ment with enough sensitivity to enable us to classify people into the
various categories of vision impairment or nonimpairment.

In both tables, the number of people in each vision impairment
category is shown in parentheses. The number of responses may not
add to the subtotals for these categories, however, because missing
responses are not shown (less than 1 percent of all responses).

The entries in the “level of impact” columns are given in abbreviat-
ed form; actual questions and responses are shown in Table 24 and
Appendix B.
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Table C.1

DISTRIBUTION OF RESPONSES TO DISEASE IMPACT QUESTIONS
ON PaIN, BY FuNcTIONAL VisioN STAaTUS: ENROLLEES
ComprLETING THE MHQ, NoN-DAayTON

Pain
Functional Vision Level of
Status Impact  Number Percent

No impairment None 1247 82
(n = 1524) Little 213 14
Some 55 4
Great 9 1

Impairment in
Far vision only None 286 81
(n = 353) Little 48 14
Some 14 4
Great 5 1
Near vision only None 245 77
(n = 317) Little 47 15
Some 15 5
Great 9 3
Both far and near vision None 367 72
(n = 509) Little 101 20
Some 30 6
Great 10 2
Unknown (not screened or None 1431 78
no vision test) Little 291 16
(n = 1832) Some 89 5

Great 16 1




DISTRIBUTION OF RESPONSES TO DISEASE IMPACT QUESTIONS

DISTRIBUTION OF RESPONSES TO DISEASE IMPACT QUESTIONS
ON WORRY AND ACTIVITY RESTRICTION, BY FUNCTIONAL VISION

Tabie C.2

Starus: ENROLLEES COMPLETING THE MHQ, ALL SITES

101

Worry Activity Restriction

Functional Vision Level of Level of

Status Impact  Number Percent Impact  Number Percent
No impairment None 1433 78 None 1752 96
(n = 1832) Little 304 17 Little 65 4
Some 74 4 Some 10 1
Great 21 1 Most 5 (a)
All 0 0
Impairment in

Far vision only None 296 64 None 435 94
(n = 465) Little 120 26 Little 25 5
Some 42 9 Some 5 1
Great 7 2 Most 0 0
All 0 0
Near vision only None 227 56 None 359 89
(n = 402) Little 128 32 Little 28 7
Some 30 7 Some 11 3
Great 16 &4 Most 2 (a)
All 1 (a)
Both far and near vision None 320 52 None 516 85
(n = 610) Little 190 31 Little 37 6
Some 72 12 Some 43 7
Great 27 4 Most 12 2
All 0 0
Unknown (not screened or None 1447 71 None 1887 92
no vision test) Little 429 21 Little 103 5
(n = 2041) Some - 118 6 Some 36 2
Great 42 2 Most 8 (a)
All 4 (a)

8 Less than 0.5 percent.



Appendix D

QUALITY-OF-CARE CRITERIA FOR
VISION PROBLEMS

All criteria listed below, unless otherwise specified, refer only to
enrollees at the time of exit screening who have refractive errors ac-
cording to the definitions used by the Health Insurance Study (see
Chapter 2 regarding refractive errors). Alternative criteria will oc-
casionally be tested to see if insurance plan effects differ for slight
variations in the threshold value of the criterion; such criteria are.
designated below. “He” refers to both men and women.

PATIENT OUTCOMES

1. All enrollees, whether or not they wear corrective lenses, report
“no pain at all” when asked about pain caused by eyes on the exit
Medical History Questionnaire (MHQ). Alternatively, all enrollees,
whether or not they wear corrective lenses, report “a little pain” or
“no pain at all” when asked about pain caused by their eyes on the
exit MHQ. This alternative criterion was included because of the com-
paratively high percentage of people who reported pain although they
had no impairment of visual acuity.

2. All enrollees, whether or not they wear corrective lenses, report
“not at all” when asked about worry or concern related to eyesight
problems on the exit MHQ. Alternatively, all enrollees, whether or
not they wear corrective lenses, report “a little” or “not at all” when
asked about worry or concern related to eyesight problems on the exit
MHQ. The justification for this alternative criterion is the same as for
pain.

3. All enrollees, whether or not they wear corrective lenses, report
“none of the time” when asked about activity restriction.

4. The enrollee who does wear corrective lenses at the time of exit
reports that he can see “better than most” or “about the same as most”
when compared with persons his age.

5. The enrollee who does not wear corrective lenses for near vision
at the time of exit reports that he is able to read ordinary newsprint
without glasses or contact lenses.

6. The enrollee who does not wear corrective lenses for far vision at
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the time of the exit reports that he is able to recognize a friend across
the street without glasses or contact lenses.

7. All enrollees at exit have functional far-vision acuity equal to or
better than their pinhole acuity for each eye.

8. If the enrollee reports that he does not currently wear corrective
lenses for seeing at a distance, then his natural far-vision acuity is
20/40 or better. Or, alternatively, if he does not wear lenses for dis-
tance, then his acuity is 20/20.

9. If the enrollee reports that he does not currently wear corrective
lenses for reading and close work, then his natural near-vision acuity
is better than 20/40.

PROCESS OF CARE: APPROPRIATENESS OF
CORRECTION

1. If the enrollee reports wearing corrective lenses for reading and
close work (or for both near and far tasks), then his natural near-
vision acuity is worse than 20/20.

2. If the enrollee reports wearing corrective lenses for seeing at a
distance (or for both near and far tasks), then his natural far-vision
acuity is worse than 20/20.

3. If the enrollee’s functional far vision was 20/40 or worse in one or
both eyes at the enrollment screening and his pinhole acuity indicated
improvement was possible, then the enrollee obtained the necessary
lens correction during the HIS.

4. If the enrollee’s functional near vision was 20/40 or worse in one
or both eyes at enrollment screening, then the enrollee obtained the
necessary lens correction during the HIS. (NOTE: Not all enrollees
with functional near-vision impairment will have correctable impair-
ments.)

PROCESS OF CARE: PHYSICIAN USE

5. If an enrollee’s functional near- or far-vision at exit was 20/40 or
worse and if, compared with enrollment screening, his acuity was
worse by one line in either eye, then he saw a physician because of a
problem with vision during the HIS.

6. If an enrollee’s functional near- or far-vision at exit was better
than 20/40 and if, in comparison with enrollment screening, his acuity
was worse by at least two lines in either eye, then he saw a physician
because of a problem with vision during the HIS.
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