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Intrecduction

This eridemiclogical study 1is cne of several recent attempts
to try to categorize the visual characteristics of a given
perulation. Previous projects have revclved around the eye clinics
at Ferris State College of COptometry and Jackson State Frison
of Southern Michigan and their respective rcpulations. To make
better use of the data from these previcus studies, however, it
was hoped that eventually similar studies would be conducted at
each of several different clinicsl rotetion sites. In an attempt
to help meet that goal, I spent from June until September 1982
studying yet another prlson population- namely that of the Ionia
rriscn comrlex. The ccmplex ccnsists of three main facilitles-
the ¥ichigan Treining Unit, the Michigan Refcrmatory, and the
R*varside Facility. The Michigan Training Unit houses mostly young
first-time offenders and resembles a high school or college campus
more than it dces a penal institution. Located about three-quarters
of a mile from M.T.U. is the Michigan Reformatory which ccntailns
the longest cell-block in the world. It is one nctch below being
a maximum security prison. Jackson is a maximum security rrison
so the Reformatory probably houses priscners with criminal conduct
records similar to those men stationed at Jackson. Lastly, the
Riverside Facility, yet 2 bit farther down the rcad, is almost like
a retirement home for scme of the more elderly prisoners. Most
~f the rriscners at the Riverside Facility were from thirty-five

to sixty vesrs ~f age and clder. The Eiverside Facility 2zlsc



boasted a psychiatric ward which ncne of the other facilities had.
The population I thus had to deal with was slightly different from
the rreviously-studied Jackson populatiocon. It is my understanding
that the Jackscn populetion did not include ycunz juvenile first-
time offenders and probably not rsychotic-crazed individuals as
they wculd more likely have been sent tc psychiatric wards else-
where. Both populations, though, dealt entirely with males, the
ma jority of whom were black,
Methods

To accomplish t he enormous task of studying the visual
characteristics of this prison population, I had to obtain an
unbiased sample. Had I used only patlients examined by me where
rrocedures were consistently carried out in the same routine manner,
the sample wculd have been biasad since the amount of time I spent
at the various facilities was unequally weighted. I thus opted
to study rrisoners whc had been examined by a number of different
clinicians. The records of five hundred patients seen between
1976-1982 were prulled in such a manner 2s to ensure an equal sampling
frcm the three different facilities. The records pulled wers
complete eye exam records and not records of screenings that had
been conducted. Thils study, therefore, pertains only to thcse
prisoners rresentinz visual rrcblems and this is e key rpoint.
As the prisoners are filtered through the prison system, they all
underco pericdic eye screenings, but only those failing the eye
screenineg or requesting a full eye check-up are examlined in depth.
While this may at first aprear tc be g flaw in the sempling system

1824, 1t mayv also be ccnsidered an advantace in that the petients



examined were, for the most part, mctivated and wented to be there

having thelr eyes examined.

The data was divided intc six majcr cstegories- demographic

data, sensory data, motor data, refractive data, pathological

data,

and data rertaining to case disrosition. Each of these

twenty-one rieces of data in all were obtained on each of the

five

hundred patients studied. The categories were arranged

as follows:

I.

II.

IIT.

Demographic Data

1. Age- divided according to decades

2. Race- Ceucasian, black, Hispanic, native American, or
other

Sensory Data

1., Visual Acuity- normal, unilateral amblyope, bilateral
amblyope, trauma-related reduced V.A.,
or pathological-related reduced V.A.

2., Visual Fields- normal, traumatic scotoma, traumatic
peripheral defect, pathological scotoma,
or pathological peripheral defect
3, Color Vision- normel or color defsctive
Ji. Stereopsis- normal or reduced
Moteor Data
1. Extrasocular Muscles- normal, strabismus, or non-strabismic

binocular rroblem

2., Accommodation- normal, rresbyopia, or other accommodative
problem

3. Fupils- ncrmsl, essential anisocoria, cr othsr rupillary
anomaly



IV. Refractive Data
1. Spherical Equivalent- emmetrople, low myopia, medium
myoplia, high myoria, low hyperoris,
medium hypercpia, high hygpercpila
or aphakia

2. Cylinder Power- no sstigmatism, low astigmatism, medium
astigmatism or high astigmatism

3. Cylinder Axls- with-the-rule, against-the-rule, or oblique

li. Anisometropia- no anisometropia, low anisometropia, medium
anisometropia, or high anisometropia

V. Fathological Data
1. External- normal, adnexal pathology, or corneal rathology

2. Internal- normal, iris pathology, lens pathology, vitreal
pathology, chorioretinal pathology, optic nerve
pathology, or multiple pathology

3. Systemic- no systemic pathology, disbetes mellitus,
hypertension, other systemic rathology, both
diebetes and other, or both hypertensicn and
other

VI. Case Disposition
1. Spectacles Disrensed- no spectacles ordered, spectacles
ordered, other ortometric treatment,
or both srectacles and other opto-
metric treatment

2. Referral- no referral, or referral for further health care

Each patient was thus classified with respect to the twenty

one sSubcategories listed above. Each characteristic pertaining

to each subcategory was recorded in digital ferm- eg. Age (1)=18-29
years of age, (2)=30-39 years of age, (3)=L0-L49 years of age etc.
After these 10,500 bits of data were hand tabulated, computer
software was generated for data storage and analysis using a

Model I TRS 80 computer.



Results and Interpretation

The percentages 1n each category are shown in the accompanylng
tables. In each csse, the percentage was figured after the
unknown cases were subtracted from the known populztion for thsat
category. (The unknown cases refer to those patients' files

where the desired infeormation was not available.)

Table I
Table I is a table rertaining to demograrhic deta. A careful
stidy of it will reveal the fcllowing points:

1. Icnia had twice as many young peorle as Jackson
and 1.7 times as many young reople as F.S.C.
(young referring to the 18-29 age category).

2. Jackson had a lot more middle-azed people than
either Icnia or F.S.C. (i.e., people falling in
the 30-39 and 40-L49 asge groups).

3. F.85.C. had a lot more pecple from age fifty and
up than did elther of the prisons.

li. The Ferris Clinic consisted almost exclusively
of Caucasians while both of the prisons were
about two-thirds black end one-third white.

5. The population of the twc rrisons was all male
while the sampling at F.S.C. was 2% male and
58%Z female.



RESULTS OF DATA

Ionia 500
Eye Clinic Patients- population sample Jackson 350
B S Clal/ils

Note: The number cf patients in each cstegory 1s civen only for Ionia

Table I: Demograrhic Dats

Age (years) Ionia p Jackson F.S.Ce
ngnown g 8 o% s

18-29 37 2ES 3% 49.0%
30-39 37 8.1% 3L .6% 9.0%
LLo-49 17 3.7% 1. ﬁ% 9.0%
50-59 21 Iy .6% 9.4% 13.0%
60 7 1.5% 0.9% 20.0%
Race 4 Ionia Jackson F.S.C.
TInknown 1159 3.0%
Caucasian 16 39.0% 33.1% o7, o%
31ack 25  61.0% 6ly .9%

Hispanic 187%

Native American «3%

Note: The F.S3.C. population was divided only as Csucasian and
non-Caucasian

Sex Tonia Jackson F.S.Ch
# T EST
Males 100% 100% Lo%

Females 58%



Table II

Table II containing the sensory data shows very similar findings
for the three institutions. Even thouzh the age zgrours were
auite Aifferent at the three sites, nc significant differences
were found in either the visual acuity or in the visual filelds.
Tania had slightly more visual field defects than Jackson. This
cruld reflect the difference in sample size between the two
institutions.

The color vision data should probably not even be included
since it was tested so rarely at the prisons. This would have
been a most interesting variable to compare to F.S.C. since
there were only males at the prisons, and males tend to be much

more cclor defective than females.



Visval Aculty

Unkrown

Normal

Unilateral
amblyopia

Bilateral
amblyopia

Trauma-related

reduced V.A.

Table II: Sensory Data

Tonia Jackson

# %

u1§ 83.8% 86.0%
23 L.7% 9%
13 2.6% 1.4%
19 3.9% 4.3%

Pathological-related

reduced V.A.

Visual Fields

Unknown

Normal

Traumatic
scotoma

Traumatic periph-

eral defect
Pathological
scotoma

Patholotical per-

ipheral defect

Color Vision

Unknown
Normal
Color defective

Stereopsis

Unknown
Normal
Reduced

25 5.1% 3.4%

Ionla Jackson

357
133 93.0% 97.1%

2 1.L% 0.5%
2 1.44% 0.9%
I 2.8% 0.9%
2 1.4% 0.6%
Jonia Jackson
# % %
Lol
= 83.3%
1 16.7%
Tonia Jackson
A AT
55 68.8%

25 31.3%

FOS.C.
86.0%

5.0% (some form of
functional amblyopia!

9.0% (both pathology ar
trauma-related
reduced V.A.)

F.S.C.
1.0+

93.0
(scotomatus
2.0+% defect)
(peripheral
3.0+% depression)

F.SIC.

F.S'C.

6.0%
Zu.o%



Table III

A look at the motor data in Table III reveals stri<ing
sinilerities between F.3.C. and the two prisons. All three
institutions showed about 89.5% normality in terms of functioning
of extra-oculasr muscles. Ionia, however, had a slightly higher
rate of strabismus than either Jackson or F.S.C.

In the area of accommodation the trends toward presbyopia
varied directly with age. Ionla, being heavily ropulated with
voung pecorie, did not have a very prevalent presbyopia problem
as compared tc Jackson and F.S.C. where older populations
are seen more frequently. Non-presbyopic abnormalities in
accommodation occurred more frequently at F.3.C. than at the
prisons. This 1is probably due to the fact that many of the patients
at F.S.C. were involved in college course work and thus had
heavier demands placed on thelr vision.

The data on pupils 1s nct remarkable except for the fact
that more essential anisocoria was detected at F.S.C. than at

the prisonse.



Table III: Motor Data

Extraocular Muscle; Ionia Jackson
Unknown 22
Normal 129 89 .8% 88.6%
Strabismus 39 8.2% 5.7%
Non-strablsmic

binocular prob- 10 2.1% 5.7%

lem

Accommodation Ionla Jackson

# %

Unknown 29
Normal o2 85.4% 6l .6%
Presbyoria L1 8.7% 26.9%
Other accommo-

dative problem 28 5.9% 8.6%
Pupils Ionig Jackson
= ] # %
Unknown 22
Normal L63 96.9% 96 .9%
Bgsential

anisocoria 7 1.5%

Other purillary

anomaly 8 1.7% 3.1%

F.s.c.

90.0%
5.0%

5.0%

FUS.CO

53.0
36.0%

11.0%

F.S.C.

ol .0%
5.0%
2.0%



Table IV

Table IV contalning the refractive dasta was the most diffi-
cult to aralyze since the refractive errcrs were groured differ-
ently in the three serarate studies. Fecr ex=mple, the Ionia study
classified emmetropia as £0.37D as comrared to +0.12D for the
Jackson study and £0.25D for the F.S.C. studv. Alsc, the Jackson
study utilized a straight sphere power comronent and not a spher-
ical equivalent as did the other two studies. The different
groupings were mixed and matched as closely as possible, however,
for comparison purposes.

On the basis of srherical equivalents Qﬁ@xiﬁ7§£4Mxk£9’
Ionia displayed the hichest rercentage of emmetropia. This is
not surrrising since Ionia encompassed the youngest population.
Acain, however, the data 13 bilased and the scales are tipred in
Ionia's favor due to the inclusion of more lee-way here 1in the
refractive error (£ 0.37D) as compared to the cther two studies-
(+0.12D) for Jackscn a2nd (*0.25D) for F.S.C.

All three institutions ccntained about 33.1L% low myopes
and 2.1% high myopes. Slight variations occurred in the medium
ranges of myoria, but nothing of great significance.

Significant differences in the incidence of low hyperorpia
were found in the three grours. F.S.C. showed 10% more low
hyperopla than Ionis, and Jackson skhowed 10% more than F.3.C.-
(30% for Ionia vs. JO%Z for FeS.C. vs. 50% for Jackson). The
extent of medium and high hyperopia at the three institutions
did n~t vary significsntly.

Cvlinder power data at the three sites also showed remarkable

similarftv. 7Generally, abcut 237 cf tra ratients disrlasysd no



astigmatism, 61% displayed low astigmatism, 5.5% displayed medium
astigmatism and only 1.1% displayed a high amount of astigmatism.
Yhether or not this 1i1s significant is questicnable, but there
did tend to be slightly more medium and high astigmatism in the
prisons than at F.S.C. Ionia showed the largest percentage of
with-the-rule astigmatism while F.S.C. with its oclder ropulation
showed the largest percentage of against-the-rule astigmatism.
The frequency of occurrence of the different tvpes of astigmatism
within a given population was always as follows: with-the-rule
astigmatism > no astigmatism > agalnst-the-rule astigmatism >
oblique estigmatism.

‘Anisometropia was the exception rather than the rule among
the three vopulations. If any anisometrcplia was displayed at all,

1t tended to be of a lesser amount (£0.75D to* 1.62D).



Note:

The refractive data (spherical equivalent and astigmatism

pcwer) represent combined C0.D. and 0.S. data on 976 eyes

Table IV:

Refractive Data

Spherical Equivealent

Unkncwn
Emmetropia (*0.37D)
Myopils
low (~-0.50 to =-2.87D)
medium (-3.00 to -5.87D)
high (2 -6.00D)
Hypercpla
low (+0.50 to +2.87D)
medium (¥3.00 tc +5.87D)
high (>+6.00D excluding
aphakes)
Aphsakia

Cylinder Power

Unknown
No astigmatism (+C.37D)
Low astigmatism(-C.50 to
"1 -87D)
Medium astigmatism
(-2.00 to -3.87D)
High astigmatism (2 -l4.00D)

Cylinder Axis

Unknown

No astigmatism
¥.T.R. (180°+ 30°)
ALTIR.L(G0R£0308)
Oblique (others)

Anisometrcria

Unknown

+0.62D

+0.75 to £1.62D
+1.75 to £2.62D
>*+2,75D

Ionia Jackson K SRR
gu 2
312 32.0% TR 1%e (AN 2D T 0N 0%
299  30.6% 3l .6% 35.0%
36 3.7% L .3% 9.0%
21 2.2% 2.0%
286 29.3% 51.7% 10.0%
13 1.3% 2.3% 3.0%
8 0.8% 1.0%
al 0.1%
Ionia Jackson F.S.C.
2
4oo  L41.0% 29.1% 29.0%
Loo  51.1% 63.1% 68.0%
67 6.9% 6.6% 3.0%
10 1.0% 1.1%
,Ionia Jackson FuSieCs
g oo
L,oo 41.0% 29.1% 29.0%
Lo 2.0% 37.1% 30.0%
222 22.8% 21.L% ~ 30.0%
sy 5.5% 12 .3% 11.0%
Ionia Jackson FeS.Co
16 % 5 )
L1s 85.7% 88.9% 91.0%
52 10.7% 7.4% 9.0%
9 1.9% 0.0%
8 107/4 3 '7%

(2.87D)



Table V

The pathologzical data in Table V shows that sbout 83.8%
of the patients at each c¢f the eye clinics were nornel with regard
to external exemination. There was a trend, hcwevar, towards mcre
adnexal and corneal pathology in the younger age groups (as evidenced
by the higher percentages of these at Ionia). It should be noted
that the adnexal rathology included mestly benign things such as
blerharitis- at least in Ionia's csse.

The data pertalning to internal examination was also surpri-
sinely similar. About 81% of the patients proved to be ncrmal.
Chorioretinal pathology was the most prevalent internal abnormality
among the three ropulations. At first glance it may appear that
Ionia had a lot more chorioretinal pathology than Jackson (13.0%
vS. 3.7%) . However, because the Jackson study had one pathology
category 1nvolving trauma to the postericr segnent of the eye,
we can essume thet the majority of this li.3% was chorioretinal
involvement and include it under cur classificsastion of chorio-
retinal pathology. We thus obtain 3.7% + L .3% or £€.0% which
correslates quite well with the cther data.

The next most common disorder among the ratients was that of
lens pathology. Again Jackson may at first appear to have less
lens ratholoey than Ionia (2.0% as opposed tc l1.6%). However,
sfnce the investigation at Jackson dccumented an additional 2.6%
internal pathology inveolving trauma to the anterior segment, we
cen 23sume that the majority of this is probably lenticular in-
volvement. We thus have 2.0% + 2.6% or i1.6% lens rathology for
Jackson which is the saeme as was fcund for Icnia.

Optic nerve, iris, snd vitreal pathoclogy were rare rhenomena



at the prisons.
The rate of systemic pathology at both Ionia and F.3.C. was
similar with both sites having aprroximately 15% of the patients

showing abnormalities.



Table V:

Fathological Data

External

Unknown

Nermal

Adnexal pathology
Corneal pathology

Internal

Unknown

Normal

Iris pathology

Lens pathology

Vitreal pathology
Chorioretinal pathology
Optiec Nerve pathology
Multiple pathology

Ionla

# %
21

380 79.3%
EE 11.5%
9.2%

Ionia

# %

> 8.6%
3928 78N

Iy 0.8%
23 Ly .6%

il 0.2%
65 13.0%

N 0.8%
10 2.0%

Jackson

©

87.1%
8.0%

L.9%

Jackson

@]
CWwWONO O

N ~Jw O O\w

2
{

FABAB WA

F.S.c.

oo
000
B

F.S.C,

LT

78.0%
9.0%

11.0%

(1) also.-2.6% involving trauma to anterior segment
(2) also [;.3% involving trauma to posterior segment

Svystemic

Unkncwn

No systemic rathology
Dt abetes mellitus
Hypertension

Other systemic pathology Ll

Both disbetes and high
blecd pressure

Diabetes and other

High blcod pressure and
other

Tonia

#
\e3  85.3%
6  1.29
21 L .2%
8.9%
2 0.4%
3 S
7 1.4%

Jackson

F.S.C.

85.0%



Table VI

Table VI relates to hcw the case was finallvy handled. Data
was available for Ionia and F.3.C. only. The results at the two
sites were similar. About 6l .5% of the patients at both clinics
ordered spectacles. F.S.C. has a number of "in-hcuse" eye
clinics which Icnia does not have. These specialty eye clinics
account for the major portion of F.S.C.'s referrals for further
health cere. Only about 2.0% of the patients at F.S.C. are
referred to external health care providers. This compares

favorably with the number from Ionia who are similarly referred.



Table VI:

Spectacles Disgpensed

Unknown

No spectacles ordered

Spectacles ordered

Other oprtometric treat-
ment

Specs and other treat-
ment

Referral

Unknown

No referral

Referral fcr further
health care

(1) only 2.0% of these

Case Disposition
Tonia Jackson
7 % ;a
1
140 28.14
329  65.9%
2l Ly .8%
6 102%
Icnia Jackson
# %
5]
L76  95.8%
21 L .2%

F.3.C,

85.0%
15.0% ¢

are to externsal health care providers



Discussion and Conclusion

In conclusion, the above data testifies to the fact that
the two prison populations are really very similar in their
visual characteristics to that of a more general non-insti-
tutionalized population. Especially well-correlated were the
sensory, motor, refractive and pathological data. This is
in spite of the fact that different samprle sizes were used and
despite the fact that the three clinics tended to cater to
different age groups. The findings would imply that the
inmates at Ionla and Jackson had not been deprived of occurational
opportunities because of vision problems. Thus, if we were
hoping to find a major factor contributing to these prisoners!

incarceration, it is not accounted for via this research.
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