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Intro~uction 

This epidemiolo~ical study is one of several recent attempts 

to try to categorize the visual characteristics of a given 

p opulation. Previous projects have revc.lved around the eye clinics 

at Ferr is State College of Optometry and Jackson State Frison 

of Southern Michi g an and their respective rcpulations. To make 

better use of the data from these previ0us studies, however, it 

was hoped that eventually similar studies would be conducted at 

each of several different clinical rotation sites. In an attempt 

to help meet t~at goal, I spent from June until September 1982 

studying yet another prison population- na~ely that of the Ionia 

rrts0n comrlex. The complex consists of three main facilities-

t he ¥ichigan Treining Unit, the Michi~an Reformatory, and the 

P~v9rside Facility. The ~ichi~an Training Unit houses mostly young 

f i rst-time offenders and resembles a hi~h school or colle~e ca~pus 

more than it does a penal institution. located about three-quarters 

of a mile from M.T.U. is the Michigan Reformatory which contains 

the longest cell-block in the world. It is one notch below being 

a maximum security prison. Jackson is a maximum security rrison 

so the Reformatory probably houses prisoners with criminal conduct 

records similar to those men stationed at Jackson. Lastly, the 

Riverside Facility, yet a bit farther down the road, is almost like 

a retirement heme for ~erne of the more elderly prisoners. Most 

0f the rr i soners 8t the Riverside Facility were from thirty-five 

to ~~xty v9~ rs ~f age anrl r lder. The R iv ~ rside Facility also 
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boasted a rsychiatric ward which ncne of the other facilities had. 

The popul8tion I thus ha0 to deal with was slightly different from 

t~e rreviously-studied Jackson population. 

that the Jackson population did not include 

It is my un~erstanding 

yrllnQ: juvenile first-

time offenders and probably not psychotic-crazed individuals as 

they would more likely have been sent to psychiatric wards else

where. Both populations, though, dealt entirely with males, the 

majority of whom were black. 

Methods 

To accomr lish t he enormous task of studying the visual 

characteristics of this prison population, I had to obtain an 

unb1ased sample. Had I used only patients examined by me where 

procedures were consistently carried out in the same routine manner, 

the sarr!ple would have been bias<Jd since the amount of time I spent 

at the various facilities was unequally weighted. I thus opted 

to study rrisoners who had been exa~ined by a number of different 

clinicians. The records of five hundred ratients seen between 

1978-1982 were pulled in such a manner as to ensure an equal sampling 

from the three different facilities. The records pulled were 

complete eye exam records and not records of screenings that had 

been conducted. This study, therefore, pertains only to those 

rrisoners rresenting visual rroblems and this is a key point. 

As the rrisoners are filtered through the rrison system, they all 

undergo periodic eye screenin~s, but only those failing the eye 

screeninP. or requesting a full eye check-up are examined in depth. 

:.•n:·ne this may gt first arrear to be a flaw in the sampling system 

.,sq~, it may Also be ccnsidered an adv~nta~e in that the patients 



examined were, for the most part, motivated and wanted to be there 

having their eyes examined. 

The data was divided intc six ~ajor categories- demo~raphic 

d~ta, sensory data, motor data, refractive data, patholo~ical 

data, and data pertaining to case disposition. Each of these 

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

five hundred patients studied. The categories were arranged 

as follows: 

I. Demographic Data , 
1. Age- divided according to decades 

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

II. Sensory Data 
1. Visual Acuity- normal, unilateral amblyope, bilateral 

amblyope, trauma-related reduced V.A., 
or pathological-related reduced V.A. 

2. Visual Fields- nor~al, traumatic scotoma, traumatic 
peripheral defect, pathological scotoma, 
or pathological peripheral defect 

3. Color Vision- normal or color defective 

~. Stereopsis- normal or reduced 

III. ¥ otor Data 
1. 8xtraocular Muscles- normal, strabismus, or non-strabismic 

binocular problem 

2. Accommodation- nor~al, rresbyopia, or other accommodative 
problem 

3. Furils- normel, essential a n isocoria, or ott e r ~ · 1rillary 
anomaly 
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IV. Refractive Data 
1. Spherical Equivalent- e~metropie, low myopia, medium 

myopia, hi~h ~yopia, low hyperopia, 
medium hyperopia, high hypercpia 
or aphakia 

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

3. Cylinder Axis- with-the-rule, a~ainst-the-rule, or oblique 

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

v. Pathological Data 
1. External- normal, adnexal pathology, or corneal pathology 

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

3· Systemic- no systemic pathology, diabetes mellitus, 
hypertension, other systemic pathology, both 
diabetes and other, or both hypertension and 
other 

VI. Case Disposition 
1. Spectacles Dis~ensed- no spectacles ordered, spectacles 

ordered, other optometric 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 subcategories listed above. Each characteristic pertaining 

to each subcategory was recorded in digital form- eg. Age (1)~18-29 

years of age, (2)=30-39 years of age, (3)~40-49 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 

Modei I TRS 80 computer. 



Results and Interpretation 

The percentages in each category are shown in the accompanying 

tables. In each case, the ~ercentage was figured after the 

unknown cases were subtracted from the known population for that 

cate~ory. (The unknown cases refer to those patients' files 

where tbe desired information was not available.) 

Table I 

Table I is a table ~ertaining to demogr a phic data. A careful 

stndy of it will reveal the fcllowin~ points: 

1. 

2. 

3. 

4. 

s. 

Ionia had twice as ~any young people as Jackson 
and 1.7 times as many young people as F.S.C. 
{young referring to the 18-29 age category) • 

Jackson had a lot more middle-a~ed people than 
either Ionia or F.S.C. {i.e.t people falling in 
the 30-39 and 40-49 a~e groups) • 

F.S.C. had a lot more people from a~e fifty and 
up than did either of the prisons. 

The Ferris Clinic consisted al~ost exclusively 
of Caucasians while both of the rrisons were 
about two-thirds black and one-t h ird white. 

The popul8tion of the twc rrisons wes all male 
while the sampling at F.S.C. was 42% male and 
58% female. 



'-, rtESULTS OF DATA 
l_. Ionia 500 

Eye Clinic Patients- population sa~ple Jackson 350 
F.s.c. 733 

Note: The number of patients in each category is given only for Ionia 

Table I: Demografhic Data 

Age (years} Ionia Jackson F.s.c. 

t2 
% % ~ 

Unknown 
18-29 376 82.1% 40.3% 49.0% 
30-39 37 8.1% 34.6% 9 .o% 
40-49 17 3.7% 14.,%. 9.0% 
50-59 21 4-6% 9. % 13.0% 
60 7 1.5% 0.9% 20.0% 

Race Ionia Jackson F.s.c. 
# % % , 

Unknown 459 3.0% 
Caucasian 16 39.0% 33.1% 97.0% 

0 Slack 25 61.0% 64.9% 
Hispanic 1.7% 
Native American .3% 

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

SAX Ionia Jackson F.s.c. 
# % % , 

Males 100% 100% 42% 
Females 58% 

~ 
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Table II 

Table II containin~ the sensory data shows very similar findings 

fer the three institutions. Even thou2h the age grours were 

qu~te different at the three sites, no significant differences 

werB found in either the visual acuity or in the visual fields. 

TnniR had sli2htly more visual field defects than Jackson. This 

c ~uld reflect the difference in sample size between the two 

institutions. 

The color vision data should rrobably 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 color defective than females. 
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Table II: Sensory Data 

Visual Acuity Ionia 
# 

Unkrown 7 
!\!or'Tial 413 
Unilateral 

amblyopia 23 
Bilateral 

amblyopia 13 
Trauma-related 

reduced V.A. 19 
Pathological-related 

reduced V.A. 25 

Visual Fields Ionia 
# 

Unknown 357 
Normal 133 
Traumatic 

scotoma 2 
Traumatic periph-
eral defect 

Patholo~ical 
scotoma 

Patholotical per-
ipheral defect 

Color Vision 

Unknown 
Normal 
Color defective 

Stereopsi~ 

Unknown 
Normal 
Reduced 

2 

4 

2 

Ionia 
# 

494 
5 
1 

Ionia 
# 

420 
55 
25 

% 

83.8% 

4.7% 

2.6% 

3.9% 

5.1% 

% 

93.0% 

1.4% 

1.4% 

2.8% 

1.4% 

% 

83.3% 
1.6. 7% 

% 

68.8% 
).1.3% 

Jackson 
% 

86.0% 

4.9% 

1.4% 

4.3% 

3-4% 

Jackson 
% 

97.1% 

0.6% 

0.9% 

0.9% 

0.6% 

Jackson 
% 

Jackson 
~ 

F.s.c. 
% 

86.0% 

5.0% (some form of 
functional a.rnblyopia: 

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

F.S.C. 
% 
l.Ot 

93.0 

2.0+% 

3.0+% 

F.s.c. 
% 

4-o% 
87.c5% 

9 .o% 

F.S.C. 
% 

76.0% 
24.0% 

(scotomatus 
defect) 

(peripheral 
depression) 



Table III 

A look at the motor data in Table III reveals stri~ing 

si~ ilarities between F.S.C. and the two prisons. All three 

institutions showed about 89.5% normality in terms of functioning 

of extra-ocular 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 

vqr t ed directly with a~e. Ionia, being heavily populated with 

young people, did not have a very prevalent pres':lyopia problem 

as compared to Jackson and F.S.C. where older populations 

are seen more frequently. Non-presbyopic abnormalities in 

accommodation occurred more frequently at F.S.C. than at the 

prisons. This is 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 their vision. 

The data on purils is not remarkable except for the fact 
. 

that more essential anisocoria was detected at F.S.C. than at 

the prisons. 

\ 



Table III: Motor Data 

Extraocular Muscles Ionia Jackson F.S.C. 
1! fa % % 

Unknown 22 
Normal 429 89.8~ 88.6% 90.0% 
Strabismus 39 8.2% 5-7% 5.0% 
Non-strabismic 
binocular prob- 10 2.1% 5-7% 5.0% 
lem 

Accommodation Ionia Jackson F.s.c. 
# % % % 

Unknown 29 
Normal 402 85.4% 64.6% 53.0% 
Presbyopia 41 8.7% 26.9% 36.0% 
Other accornmo-
dative problem 28 5-9% 8.6% 11.0% 

Pupils Ionia Jackson F.s.c. 
# % % % 

Unknown 22 
Normal 463 96.9% 96.9% 94.o% 

() Essential 
anisocoria 7 1.5% s.o% 

Other rupillary 
8 1.7% 3.1% 2 .o% anomaly 

\. 
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Table IV 

Table IV containing the refractive data was the most diffi-

cult tn a ~ alyze since the refractive errors were groured differ

en t Jv ~n the three se~arate studies. Fe r ex q ~ple, t he Ionia study 

cles =:> ified emmetropia as :t 0. 37D as compa.red to ! 0 .12D for the 

Jackson study and !0.25D for the F.S.C. study . Als o , the Jackson 

study utilized a straight sphere power co~~onent 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 ~Sfhere.;. cytioder j ' Sf~ +(c; 
Ionia displayed the hi~hest rercentage of emmetropia. This is 

not surprising since Ionia encompassed the youngest population. 

A~ain, however, the data is biased and the scales are tip~ed in 

Ionia's favor due to the inclusion of more lee-way here in the 

refractive error (!0.37D) as compared to the other two studies-

(:!: 0 .12D) for Jackson ~md (:t 0 .25D) for F .s. C. 

All three institutions contained about 33.h% low myopes 

and 2.1% high myopes. Slight variations occurred in the medium 

ranges of myopia, but nothing of great significance. 

Significant differences in the incidence of low hyperopia 

were found in the three grours. F.S.C. showed 10% more low 

hyperopia than Ionia, and Jackson s howed 10% more than F.~.c.~ 

(30~ for Ionia vs. 40% for F.s.c. vs. 50% for Jackson). The 

extent of medium and hi gh hyperopia at the three institutions 

did n~t vary significantly. 

Cylinder power data at t ~e t hree sites also showed remarkable 

s ! mi1 ~ r 4 tv. GeneraJly, gb cu t 3 3 ~ r f t h~ ~atients disrlayed no 
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~stigmatism, 61% displayed low astigmatism, 5.5% displayed medium 

astl~atism and only 1.1% displayed a high amount of astigmatism. 

1Vhether or not this is 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 lar~est percentage of 

,..,i th-the-rule astigmatism while F .S.c. with its older ~· opulation 

showed t~e largest percentage of a~ainst-the-rule astigmatism. 

The frequency of occurrence of the different t ';pes of astigmatism 

within a given population was always as follows: with-the-rule 

astigmatism > no astigmatism :> a gainst-the-rule astigmatism > 

oblique astigmatism. 

Anisometropia was the exception rather than the rule ~~ong 

the three populations. If any anisometropia was displayed at all, 

it tended to be of a lesser amount (=0.75D to:t 1.62D). 
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Note: The refractive data {spherical equivalent and asti~matism 
power) represent combined O.D. and o.s. data on 976 eyes 

Table IV: 

Spherical Eq'llivalen~ 

Unkncwn 
Emmetropia (± 0 .37D) 
Myopia 

low (-0.50 to -2.87D) 
medium (-3.00 to -5.870) 

high (~ -6 .OOD) 
Hyperopia 

low (+ 0.50 to + 2 .87D) 
medium {.;3.00 to +5.87D) 

high (~+6.00D excluding 
aphakes) 

Aphakia 

Cylinder Power 

Unknown 
No astigmatism (!0.37D) 
Low astigrnatisrn(-0.50 to 

-1.87D} 
Medium astigmatism 

(-2.00 . to ~3.87D) 
High astigmatism (?:. -4.00D) 

Cylinder Axis 

Unknown 
No astigmatism 
'N .T.R. (180°! 30"} 
A.T.R. (90o:t 30") 
Oblique (others) 

An1sometrcpia 

Unknown 
±. 0 .62D 
:t0.75 to :t.l.62D 
::1.75 to t:2.62D 
~ !: 2. 75D 

Refractive Data 

Ionia 
# % 
24 

312 32.0% 

299 30.6% 
36 3.7% 
21 2.2% 

286 29.3% 
13 1.3% 

8 0.8% 
1 0.1% 

Ionia 
# % 
24 

4oo 41.0% 

499 51.1% 

67 6.9% 
10 1.0% 

Ionia 
# % 
24 

400 41.0% 
410 42.0% 
222 22.8% 
54 5-5% 

Ionia 
# % 
16 

415 
52 

9 
8 

85.7% 
10.7% 

1.9% 
1.7% 

Jackson F.S.C. 
% % 

7.1% (:to .12n) 10 .o% 

34.6% 
4-3% 

51.7% 
2.3% 

Jackson 
% 

29.1% 

63.1% 

6.6% 
1.1% 

Jackson 
% 

29.1% 
37.1% 
21.4% 
12.3% 

Jackson 
% 

88.9% 
7-4% 
o.o% 
3.7% 

35.0% 
9.0% 
2.0% 

4o.o% 
3.0% 

1.0% 

F.s.c. 
% 

29.0% 

68.o% 

3 .o% 

F.S.C. 
% 

29.0% 
30.0% 

_ 30 .o% 
11.0% 

F.s.c. 
% 

91.0% {! .87D) 
9.0% 
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Table V 

The patholo~ical data in Table V s~ows that about 83.8% 

of the patients at each cf the eye clinics were nor~al wi th re~ard 

to external exa~ination. There was a trend, howev e r, towards mere 

adnexal and corneal pathology in the younger age groups (as evidenced 

by the higher percentages of t t ese at Ionia) • It should be noted 

that the adnexal rathology included mostly benign things such as 

blepharitis- at least in Ionia's case. 

The data pertaining to internal examination was also surpri

sinrzly similar. About 81~ of the patients proved to be normal. 

Chor1oretinal patholo~y was the most prevalent internal abnormality 

a~0ng the three ropulations. At first ~lance it may appear that 

Ionia had a lot more chorioretinal pathology than Jackson (13.0% 

vs. 3.7%). However, because the Jackson stu dy had one pathology 

category involving trauma to the posterior seg~ent of the eye, 

we can assume that the majority of this h.3% was chorioretinal 

involvement and include it under cur classification of chorio

retinal patholo gy . We thus obtain 3.7% + 4.3% or e.o% which 

correlates quite well wich the ether data. 

The next most co:-:1mon disorder among the J:atients was that of 

lens patholo~y. Again Jackson may at first appear to have less 

lens ratholo12:y than Ionia ( 2 .o~ as oppos-=d to h .6%) • However, 

since the investi ~Rtion at Jackson documented an additional 2.6% 

internal patholo~y involving trauma to the anterior se~ment, we 

can qssume that the majorit y of this is rrobably lenticular in

volvement. We thus have 2.0% + 2.6% or h.6% lens rathology for 

Jackson which is the sa..."!le as was found f o r Ionia. 

Optic nerve, iris, and vitre al pathclo~y ~ere rare rhencmena 



at the prisons. 

The rate of systemic pathology at both Ionia and F.S.C. was 

s t milar with both sites having arrroxlm9tely 15% of the r atients 

showin~ abnormalities. 
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Table V: Pathological Data 

External Ionia Jackson F.S.C. 
# % % % 

Unknown 21 
N0rmal 380 79-3% 87.1% e.s .o% 
Adnexal patholo~y gg 11.5% 8 .o% 9.0% 
Corneal pathology 9-2% 4.9% 6.0% 

Internal Ionia Jackson F.s.c. 
# % % % 

Unknown 1 
Normal 392 78.6% 86.3% 78.0% 
Iris P'athology 4 0.8% o .o% <n 
Lens pathology 23 4-6% 2 .o% 9.0% 
Vitreal pathology 1 0.2% 0-3% 
Chorioretinal pathology 65 13 .o% %1;0.' - 11.0% 3.7 
Optie Nerve pathology 4 o.8% 0.9% 
Multiple pathology 10 2.0% 

(1) also - 2.~ involving trauma to anterior segment 
(2) also 4-3% involving trauma to posterior segment 

Sys temlQ Ionia Jackson F.s.c. 
# % % % 

Unknown 5 
No systemic pathology 422 85.3% 85.0% 
D~abetes mellitus 6 1.2~ 
Hypertension 21 4-2% 
Other systemic pathology 44 8.9% 
Both diabetes and high 

0.4% blood pressure 2 
Diabetes and other 6 1.2% 
High blood pressure and 

1.4% other 7 



Table VI 

Table VI relates to how the case was finally handled. Data 

was available for Ionia and F.S.C. only. The results at the two 

sites were similar. About 64.5% of the patients at both clinics 

ordered srectacles. F.S.C. has a number of "in-house" eye 

clinics which Ionia does not have. These srecialty eye clinics 

account for the major portion of F.S.C. 1 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: Case Disposition -
( Spectacles Disrensed Ionia Jackson F.s.c. 

# % % % 
Unknown 1 
No spectacles ordered 140 28 .• 1% 
Spectacles ordered 329 65.9% 63.0% 
Other optometric treat-

24 4.8% ment 
Specs and other treat-

6 1.2% ment 

Referral Ionia Jackson F.s.c. 
# % % ~ 

Unknown 3 
No referral 476 95.8% 85.0% 
Referral for further 

15 .o% (I) health care 21 4.2% 

( 1) only 2.0% of these are to external health care providers 
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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 patholo~ical data. This is 

in spite of the fact that different sample sizes were used and 

despite the fact that the three clinics tended to cater to 

different age ~roups. The findin~s would imply that the 

inmates at Ionia and Jackson had not been deprived of occupational 

opportunities because of vision problems. Thus, if we were 

hopin~ to find a major factor contributing to these prisoners' 

incarceration, it is not accounted for via this research. 
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