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RETINAL PHOTOGRAPHY PROTOCOL

1 | NTRODUCTI ON

The Cardi ovascul ar Heal th Study (CHS) Study is an epi dem ol ogi cal research
study of the major factors related to the incidence and progression of
cardi ovascul ar di sease in a cohort of participants with the mean age of
80 years. The study has two main objectives: (1) to investigate factors
associated with both atherosclerosis and incidence of clinical
cardi ovascul ar di sease, and (2) to measure coronary heart disease (CHD)
occurrence and trends and relate themto community | evels of risk factors
medi cal care, and at heroscl erosis.

The study will exam ne 4,000 subjects including men, women, blacks and
whites during a one year exam nation period beginning June 1, 1997.
Exami nations will be conducted in four US communities |located in Forsyth

County, North Carolina, Pittsburgh, Pennsylvania, Sacramento, California,
and WAashi ngton County, Maryl and

Fundus photographs will be used to evaluate abnormalities in the retina
vascul ature (presumed to be related to hypertension and/or arteriolar
sclerosis) that may be prognostic for various cardiovascul ar outcones.
Generalized and focal narrowing of arterioles and changes in arterio-
venous (A/V) crossings will be evaluated. Other significant retinal
conditions will be noted, such as retinopathy or vascul ar occlusions in
people with and without diabetes.

One 45 degree non-nydriatic (i.e., not requiring pharmacol ogic dil ation
of the pupil) retinal photograph will be taken of one eye of each of the
4,000 subjects. The photographs will be sent to the CHS Retinal Reading
Center for assessnment of retinal status.

2 EQI PMENT AND SUPPLI ES

2.1 The Canon CR-45UAF Camera
A Canon non-mydriatic, auto-focus fundus camera with 35nmcanmera back wil
be used for this project. (A Polaroid camera attachment will be used
during the training session to provide instant photo quality feedback.)
The canmera is mounted on a nmotorized instrument table to allow optinum
alignment. Both photographer and subjects have pneumatical |y adjustable
stools, the latter with a back rest.

The Retinal Reading Center proposes one nodification to the canmera, the
attachment of an aligning mask to the viewi ng nmonitor. The transparent
mask has two circles, labeled R and L, within which the photographer
centers the optic disc of the right or left eye, respectively. The mask
is taped to the nonitor screen. It is easiest to attach the mask with the
camera on and the external viewing function engaged. Wth the externa

vi ewi ng function engaged, the central viewing circles (used to align the
pupi |l during photography) are visible and can be used to center the mask

The mask should be positioned with the right and left (R and L) circles
equi di stant fromthe viewing circles, and with centers of the mask circles
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about 2 mllimeters higher than the center of the concentric view ng
circles. It is important to position the mask in relation to the view ng
circles and NOT in relation to the edges of the monitor.

Addi ti onal transparent grids are avail able from M chael Neider at the CHS
Reti nal Reading Center, 610 N. Walnut Street, Room 450, Madison, W
53705- 2397.

Supplies
Each site will need a small |ight table and magnifier suitable for view ng
and sorting the retinal slides. Additionally, a list of supplies that

need to be reordered on a repeat basis follows:
(a) Slide film Kodak Professional Ektachrome 100 EPN, 36 exposure, is
requi red. The Kodak catal og number is 142-9539

(b) Phot ographic lens cleaning cotton: |long-grain Red Cross sterile
batting

(c) Lens cleaning fluid (100% al cohol)

(d) Kl eenex tissues

(e) Spare view |l anmp, split [anp and Canon camera fuses

(f) Bardes, side-loading, clear plastic slide mounting pages, #62022C
Bardes Products, Inc., 5245 WClinton Ave, M | waukee, W 53223
Filmroll processing labels (1" X 2")

(h) Conmpressed air for lens cleaning - 40z Falcon with nozzle

I nventory

An inventory of supplies for each of 4 study centers, assum ng an average
of 1,100 subjects per center, follows:

(a) Prof essi onal Ektachrome 100 film 31 rolls, 36 exp.(m nimum
(b) Lens cotton One 4 o0z. box

(c) Lens cl eani ng al cohol 1 8oz. bottle

(d) Facial tissues 6 boxes (200 tissues/box)

(e) Spare | anmps 1 view and split

(f) Filmroll |abels 31 (m nimum

(9) Bardes plastic slide pages 110 20- pocket pages

Equipment Set-up

Daily Set-up Procedure

The camera dust cover and |lens cap should be removed at the begi nning of
the day and the lens inspected and cleaned (see section 2.4.1) as
necessary. Dust is the greatest enemy, producing the majority of artifacts
on the photographs. When the camera is not in use, the lens cap should
be in place and the special dust cover must remain on the camera. The
35mm camer a back shoul d be checked for sufficient battery power (see page
26 of the Operations Manual) and the filmcounter should be checked to be
certain that the camera is | oaded with fil mbefore begi nning photography.

Care and Maintenance of Equipment

Lens and Camera Body Care
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Bef ore each photograph, the camera | ens nust be inspected and, if dirty,
cleaned with the brush and air bulb to renove debris. Shoul d nmore
extensive cleaning of the |lens be required, the lens can be fogged with
your breath or noistened with absolute alcohol (100% and then cotton
shoul d be used in a circular polishing motion until no dirt or oily film
is visible on the lens when it is viewed fromthe front with the alignment
lens removed and the view lanmp on and turned up to its maximumintensity
(see page 42 in the Operation Manual). The body of the camera should be
kept clean and free of dirt with a soft cloth and water or a common spray
cleaner |like 409. The headrest may be cleaned with alcohol. The inside
of the 35mm camera back is inspected for dirt and filmfragnents each time
the film is changed. The air bulb or a puff of air is used to clean
inside the camera back. The infra-red mrror relay |lens assenmbly is
cl eaned as necessary to remove dirt or dust when seen on the display
monitor. \While these specks do not affect final photo quality, they are
di stracting and should be removed.

I nstrunment Table and Stools

The instrument table and stools can be kept clean by wi ping with a connon
spray cl eaner and a soft cloth. Occasionally the castors on the table and
stools may squeak requiring a drop of light oil. The electric nmotor on
the table requires no lubrication. The notor is protected by fuses that
may need replacing should excessive current blow them out.

Fl ash, View and Split Lanp Concerns

The Canon cameras have been refurbished by Canon USA and will be equipped
with all new | anps at the beginning of the study. It is anticipated that
the flash, view and split |anps m ght fail before the end of the study.
The view and split lamp should | ast approximtely one to two years and
the flash lanmp has a life of at l|east 5,000 flashes, enough to conplete
the study. Since the view and split |lamps are relatively inexpensive
bul bs, one spare for each should be ordered from Canon and kept at the
field center. The flash lamp is expensive, and can be ordered from Canon
when needed for overnight delivery.

As the flash lanp ages, the |light output can dimnish, producing
progressively darker photographs. This can tenporarily be over-ridden by
an adj ustment of the transformer output, though ultimtely the | anp shoul d
be replaced. The decision to replace the |anp, due to dark photos, wil
be made with the Photography Consultant following routine review of
processed photographs. All  Tanmps require careful handling during
installation (a burnt out lamp may be hot, and the new |anp must be
properly cleaned and aligned), thus replacement should be nade only by
Canon staff who have been trained to do this.

Fil m Concerns

The mpst consistent exposure will be obtained using a professional grade
slide filmsuch as Professi onal Ektachrome 100 ( EPN). Prof essi onal grade
films nmust be stored at a tenperature of 55° F or lower. A conventiona

refrigerator is the perfect storage container for the Professional
Ekt achrome. Pl ease remove the film fromrefrigeration at |east 1 hour
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(but no more than 24 hours) to allowit to warmto romtenperature before
use. This warm ng i s necessary to prevent condensation inside the camera
or filmtearing which can occur when the filmis cold.

You may also freeze this filmif refrigerator space is at a premum In
this case, please be sure to remove any rolls at |east 3 hours before use
to allow anple time for the filmto reach roomtenperature. During this
time it is best to |l eave the frozen filmin its plastic storage contai ner
to prevent condensation

It is not desirable to refrigerate the film after exposure. It is
important that film not be stored near x-ray equipment since Xx-rays can
severely damage the film Fil m shoul d be devel oped pronptly after the

| ast exposure is taken

Canmera Mal functions or Errors

Since the camera requires virtually no other maintenance, any mal function
will need to be investigated first by the exam ners at each center and,
when necessary, via telephone with the Retinal Readi ng Center Photography
Consul tant. Troubl e-shooting tests can be performed in consultation with
the consultant to di agnose any mal function. Some camera mal functions or
phot ogr apher errors are not evident during photography and will only be
di scovered after exam nation of the processed films. This includes camera
flash synchronization, transformer power settings, problems with a dirty
objective lens or film |oading problens. For this reason, pronpt
processing of the filmis important. A telephone |link should be avail able
bet ween the photographers and the Photography Consultant at all times
should a mal function be discovered during the photography or following
processi ng, or should t he phot ographers have a probl emor question needi ng
i mmedi ate attention. The Photography Consultant, M chael Neider, can be
reached at 608-263-9858 at the University of W sconsin-Madi son, W sconsi n.

Service information can also be obtained directly from Canon USA in
Itasca, Illinois or Lake Success, New York. Qur contacts there are Tom
Penkal a and Mark Scheckl e, Canon USA, 100 Park Blvd., Itasca, IL 60143-
2693, telephone nunber: 630-250-6230 or Ron Kaiser, Canon USA, 1 Canon
Pl aza, Lake Success, NY 11042-1113, tel ephone nunber: 516-328- 4645

PRE- EXAM NATI ON | NTERVI EW

Prior to taking the retinal photograph, a number of questions regarding
ocul ar health care, procedures and problems with the eyes, and vision will
be asked. Included in this interview are the “activities of daily
vision”. This questionnaire may be adm ni stered during the time that the
participant’s eyes are adjusting to the dark if the technician is able to
read the formusing only the red light. The questions should be asked in
the format simlarly to other CHS interview forns. Al'l questions are
responses are |listed bel ow.



Question 1 - When was the last time you say a doctor, optonetrist,
or eye specialist concerning your vision?

® Record responses fromthe foll owi ng options:

0 - Never

1 - Less than 1 year

2 - At least 1 year but less than 2 years
3 - At least 2 years but less than 3 years
4 - 3-10 years

5 - Greater than 10 years

9 - Unknown

Question 2 - Has a doctor ever told you that you had di abetes?

° Record ‘1 - Yes’ if participant responds yes, record ‘0 - No’
if the participant responds no.

° I f yes, ask participant the nunmber of years that he/she as
had di abetes, and ask if he/she has ever had any problenms
with his/her eyes as a result of diabetes. Record responses
in space provided on form

° If participant notes that he/she has had any problems with
hi s/ her eyes due to diabetes, record the responses to the
foll owi ng questions:

- Which eye or eyes were affected?

- Have you ever had | aser treatment
on your eyes for diabetes?

- On which eye or eyes?

Question 3 - Has a doctor ever told you that you have eye problens
as a result of glaucoma, or increased pressure inside one or both
of your eyes?

] Record ‘1 - Yes’ if participant responds yes, record ‘0O - No’
if the participant responds no or ‘9 - Unknown if the
participant is wunsure or does not remember. If no or

unknown, skip to Question 4.

° If yes, ask participant which eye or eyers were affected and
record response in space provided on form

Question 4 - Has a doctor ever told you that you have eye probl ens
as a result of age-related macul ar degeneration?

] Record ‘1 - Yes’ if participant responds yes, record ‘0O - No
if the participant responds no or ‘9 - Unknown if the
participant is unsure or does not remember. If no or

unknown, skip to Question 5.

° If yes, record the responses to the followi ng questions:
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- Which eye or eyes were affected?
- Have you ever had | aser treatnment

on your eyes for macul ar degeneration?
- On which eye or eyes?

Question 5 - Has a doctor ever told you that you have eye probl ens
as a result of cataracts, or cloudiness of the lens, in one or both
of your eyes?

° Record ‘1 - Yes’ if participant responds yes, record ‘0 - No’
if the participant responds no or ‘9 - Unknown if the
participant is unsure or does not renmenmber. If no or

unknown, skip to Question 6.

° If yes, record the responses to the foll owi ng questions:
- Which eye or eyes were affected?
- Have you ever had eye surgery on your eyes because
cataracts?
- On which eye or eyes?

Question 6 - Has a doctor ever told you that you have eye probl ens
as a result of blockage of an artery or vein in one or both of your
eyes?

° Record ‘1 - Yes’' if participant responds yes, record ‘0 - No
if the participant responds no or ‘9 - Unknown’ if the
participant is wunsure or does not renenber. If no or

unknown, skip to Question 7.

] If yes, record the responses to the followi ng questions:

- Which eye or eyes were affected?

- Have you ever had | aser treatnments
on your eyes for this blockage?

- On which eye or eyes?

Activities of Daily Vision Begin Here:

Question 7 - Do you have any difficulty, even with gl asses, reading
smal | print, such as | abels on medicine bottles, a telephone book
or food | abel s?

] Record 1 - Yes’ if participant responds yes, record ‘0 - No’
if the participant responds no or ‘9 - Not Applicable if the
question is not pertinent, such as the participant cannot
read and does not ever attenpt to do this. If no or not
applicable, skip to Question 8

° If yes, ask participant how nuch difficulty he/she has and



record one of the following responses: ‘1 - Alittle’, * 2 -
A mpderate amount’, ‘3 - A great deal’, or ‘4 - Unable to do
the activity’.

Question 8 - Do you have any difficulty, even with gl asses, reading
a newspaper or book?

° Record ‘1 - Yes’ if participant responds yes, record ‘0 - No’
if the participant responds no or ‘9 - Not Applicable’ if the
question is not pertinent, such as the participant never does
this activity. If no or not applicable, skip to Question 9.

° If yes, ask participant how much difficulty he/she has and
record one of the followi ng responses: ‘1 - Alittle , * 2 -
A moderate amount’, ‘3 - A great deal’, or ‘4 - Unable to do

the activity’.

Question 9 - Do you have any difficulty, even with gl asses, reading
a Large-print book, | arge-print newspaper or nunbers on a
tel ephone?

° Record ‘1 - Yes’ if participant responds yes, record ‘0 - No’
if the participant responds no or ‘9 - Not Applicable if the
guestion is not pertinent, such as the participant does this
activity. If no or not applicable, skip to Question 10.

(] If yes, ask participant how much difficulty he/she has and
record one of the followi ng responses: ‘1 - Alittle’, ' 2 -
A moderate amount’, ‘3 - A great deal’, or ‘4 - Unable to do

the activity’.

Question 10 - Do you have any difficulty, even with glasses,
recogni zi ng people when they are close to you?

] Record ‘1 - Yes’' if participant responds yes, record ‘0 - No
if the participant responds no or ‘9 - Not Applicable’ if the
question is not pertinent, such as the participant does this
activity. If no or not applicable, skip to Question 11

° If yes, ask participant how much difficulty he/she has and
record one of the following responses: ‘1 - Alittle , ' 2 -
A moderate amount’, ‘3 - A great deal’, or ‘4 - Unable to do

the activity’.

Question 11 - Do you have any difficulty, even with gl asses, seeing
steps, stairs or curbs?

] Record ‘1 - Yes’ if participant responds yes, record ‘0O - No’
if the participant responds no or ‘9 - Not Applicable’ if the
gquestion is not pertinent, such as the participant does this
activity. If no or not applicable, skip to Question 12

° If yes, ask participant how nuch difficulty he/she has and
record one of the followi ng responses: ‘1 - Alittle’, ' 2 -



A mpderate amount’, ‘3 - A great deal’, or ‘4 - Unable to do
the activity’.

Question 12 - Do you have any difficulty, even with glasses,
reading traffic signs, street signs or store signs?

° Record ‘1 - Yes’ if participant responds yes, record ‘0 - No’
if the participant responds no or ‘9 - Not Applicable’ if the
question is not pertinent, such as the participant does this
activity. If no or not applicable, skip to Question 13.

° If yes, ask participant how much difficulty he/she has and
record one of the following responses: ‘1 - Alittle , ' 2 -
A mpderate amount’, ‘3 - A great deal’, or ‘4 - Unable to do

the activity’.

Question 13 - Do you have any difficulty, even with gl asses, doing
fine handiwork |ike sewi ng, knitting, crochet or carpentry?

° Record ‘1 - Yes’' if participant responds yes, record ‘0 - No’
if the participant responds no or ‘9 - Not Applicable if the
question is not pertinent, such as the participant does this
activity. If no or not applicable, skip to Question 14.

° If yes, ask participant how much difficulty he/she has and
record one of the followi ng responses: ‘1 - Alittle , * 2 -
A moderate amount’, ‘3 - A great deal’, or ‘4 - Unable to do

the activity’.

Question 14 - Do you have any difficulty, even with gl asses,
writing checks or filling out forns?
° Record ‘1 - Yes’ if participant responds yes, record ‘0 - No’

if the participant responds no or ‘9 - Not Applicable’ if the
gquestion is not pertinent, such as the participant does this
activity. If no or not applicable, skip to Question 15

] If yes, ask participant how nuch difficulty he/she has and
record one of the following responses: ‘1 - Alittle, * 2 -
A moderate amount’, ‘3 - A great deal’, or ‘4 - Unable to do

the activity’.

Question 15 - Do you have any difficulty, even with glasses,
pl ayi ng ganmes such as bingo, dom nos, card games or mahjong?

° Record ‘1 - Yes' if participant responds yes, record ‘0O - No
if the participant responds no or ‘9 - Not Applicable’ if the
question is not pertinent, such as the participant does this
activity. |If no or not applicable, skip to Question 16.

] If yes, ask participant how much difficulty he/she has and
record one of the followi ng responses: ‘1 - Alittle , * 2 -



A mpderate amount’, ‘3 - A great deal’, or ‘4 - Unable to do
the activity’.

Question 16 - Do you have any difficulty, even with glasses, taking

part in sports |like bow ing, handball, tennis or golf?

° Record ‘1 - Yes’ if participant responds yes, record ‘0 - No’
if the participant responds no or ‘9 - Not Applicable’ if the
question is not pertinent, such as the participant does this
activity. |If no or not applicable, skip to Question 17.

° If yes, ask participant how much difficulty he/she has and
record one of the followi ng responses: ‘1 - Alittle , * 2 -
A moderate amount’, ‘3 - A great deal’, or ‘4 - Unable to do
the activity’.

Question 17 - Do you have any difficulty, even with glasses,

cooki ng?

° Record ‘1 - Yes’ if participant responds yes, record ‘0 - No’
if the participant responds no or ‘9 - Not Applicable’ if the
guestion is not pertinent, such as the participant does this
activity. If no or not applicable, skip to Question 18.

° If yes, ask participant how much difficulty he/she has and
record one of the followi ng responses: ‘1 - Alittle, * 2 -
A moderate amount’, ‘3 - A great deal’, or ‘4 - Unable to do
the activity’.

Question 18 - Do you have any difficulty, even with glasses,

wat ching tel evision?

° Record ‘1 - Yes' if participant responds yes, record ‘0 - No
if the participant responds no or ‘9 - Not Applicable’ if the
question is not pertinent, such as the participant does this
activity. |If no or not applicable, skip to Question 19.

° If yes, ask participant how much difficulty he/she has and
record one of the followi ng responses: ‘1 - Alittle , * 2 -
A nmoderate amount’, ‘3 - A great deal’, or ‘4 - Unable to do
the activity’.

Question 19 - Do you currently drive a car?

° Record ‘1 - Yes’ if participant responds yes, record ‘0 - No’
if the participant responds no. If participant does not drive
a car, skip to Question 20.

° If yes, ask participant how much difficulty he/she has

driving during the day because of his/her vision; record one
of the followi ng responses: ‘1 - No difficulty, * 2 - A
little difficulty', *3 - Moderate difficulty', or ‘4 - A
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great deal of difficulty’.

If yes, ask participant how much difficulty he/she has
driving at night because of his/her vision; record one of the
following responses: ‘1 - No difficulty', * 2 - A little
difficulty’, ‘3 - Moderate difficulty', or ‘4 - A great deal
of difficulty’.

Al'l participants who answered this question skip to Question
21.

on 20 - Have you ever driven a car?

Record ‘1 - Yes’ if participant responds yes, record ‘0 - No’
if the participant responds no. |f participant has never
driven a car, skip to Question 21.

If the participant has driven previously (but not currently),
as when he/she stopped driving. Record ‘1 - Less than 6
mont hs ago’ , ‘2 - 6-12 months ago’, or ‘3 - More than 12
mont hs ago’ .

Ask the participant why he/she stopped driving. Record if
the reasons was due to ‘1 -Vision', ‘2- Illness’, or ‘3 -
Ot her reason’.

on 21 - Are you conpletely blind in one or both eyes?
Record ‘1 - Yes’ if participant responds yes, record ‘0 - No’
if the participant responds no. If response is no, skip to
Question 22.

If yes, ask which eye (or both) is conpletely blind.

on 22 - have you ever had an eye renoved?

Record ‘1 - Yes’ if participant responds yes, record ‘0 - No’
if the participant responds no. |If response is no, continue

wi th photograph procedure.

If yes, ask which eye (or both) was renoved.

interview portion of the retinal photography procedure is now conpl eted.
Continue with the exam nati on/ photograph protocol as described bel ow.

EXAM NATI ON PROTOCOL
Al'l subjects will have one 45-degree photograph taken of one eye. The eye
to be photographed will be selected based on the subject's 7-digit ID

nunber . When the | D number is even, the right eye will be photographed,



and when it is odd, the left eye will be photographed. If the eye
specified by this algorithmis considered too difficult to photograph with
adequat e photographic quality, the fellow eye should be photographed
instead, and an explanatory note entered in the photography | og.
Conditions falling into this category are (based upon the technician's
judgenment): eye mssing, inability to dilate at least 4 mm inability to
fixate adequately for proper photographic field definition, and opacities
of the media preventing a reasonably clear view of the retinal vascul ature
and “other”. The participants pupil diameter will be measured and
recorded at the time of photography.

Subject Exclusion

The photographer will attenpt photography on subjects with poor visua

acuity who may be unable to direct their gaze so that their nerve is
properly positioned in the field alignment circle (as may be the case
where both eyes are blind or when the subject is deaf and communicati on
with themis difficult). 1In these cases, the photographer should get the
best field definition possible remembering that it is better to have the
nerve closer to the center of the picture than off too close to the edge.
Addi tionally, the optic nerve can be displaced up or down by about % DD

(disc diameter) and still provide wuseful information. If, in the
phot ographer's judgement, no acceptable photograph can be taken, the
subject will be excused from photography.

The photographer should attenmpt photography on those subjects who are
physically disabled, to the extent that they can be confortably positioned
at the camera. To facilitate this, the subject may remain in a wheel
chair positioned before the notorized camera table |owered to the
appropriate height. Care should be taken when |owering the camera table
to avoid pressing against the subjects |egs. If, in the photographer's
estimation, the subject cannot be confortably positioned, no photography
will be performed.



. 2.

Pre-examination Procedure

Before attenpting photography, the photographer should becone very
famliar with the camera through a training session and by |earning the
term nol ogy on pages 3 - 4 and 24 of the Camera Operation Manual . The
foll owing protocol uses term nology fromthe Operation Manual and it is
recommended that the entire manual be reviewed by each photographer
perform ng phot ography.

The retinal camera should remain covered when not in use. High humdity
or tenperatures must be avoided. Dusty conditions mean that the camera
will need frequent cleaning. The objective I ens should be checked and
| oose dust removed with compressed air or the burst of air froman air
bulb if necessary before each subject is photographed. A more extensive
cleaning is required to remove grease, snudges or stubborn spots fromthe
| ens. This cleaning requires removal of the lens "boot" and externa
alignment lamp ring and should be referred to the chief photographer at
each field center.

Subj ect Explanation and I nformed Consent

Phot ography begins with a conmplete explanation of the procedure by the
phot ographer. A Polaroid print may be useful to show what the optic nerve
and retina |ooks Iike. It is inportant to reassure the subject that no
retinal damage is caused by this procedure. The camera flash is bright
and the subject should know when to expect a flash. The pictures wil

i nclude the macula (area of central vision) and it is normal to experience

a blue or red tint to vision immediately following the flash. Thi s
di sappears within five to seven m nutes. No dilation drops will be used
for this exam nation, and the eyes will not be touched. A sanmpl e script

of a typical retinal photography explanation (suitable for use as written
material for deaf or interested subjects) follows.

We will be taking a photograph of the inside of the back of
one of your eyes (the retina) so we can study the blood
vessels and look for any unusual changes. We will not be
touching your eyes or be giving you any eye drops to take the
picture. Instead, you will be asked to sit in a darkened
room before a special camera with your chin in a chin rest.
We darken the room so that your pupils will dilate and we can
align and focus the camera on your retina. While your pupils
are dilating, we may ask you some questions about your vision
and the health of your eyes. During the aligning process you
will only be aware of some small red lights and a blinking
green light visible in the camera lens. We will ask you to
follow the blinking green as we move it. Just before we take
the picture, we will ask you to blink your eyes and then open
them real wide. The camera will flash a bright flash from
within the camera lens as the picture is taken.

Just after the picture is taken, you may see a blue or red
circular spot before the eye photographed. This will
disappear within 5-7 minutes and causes no permanent damage to
the eye. Please remember that we are only taking one picture



(not an x-ray) of a small portion of one of your eyes and that
this picture will not substitute as an eye examination. You
will certainly be notified should we notice anything requiring
immediate attention. Please continue to see your eye doctor
on a regular basis for your complete eye examinations.

4.2.2 Completing the Retinal Artery Exam nation Form

Bef ore photographing the subject, the photographer conpletes the first
part of the CHS Retinal Artery Exam nation Form (Example 5), which
concerns the subject's ophthalmc history. The second part of the form
records the circunmstances of the photographic session, and can only be
conmpl eted as the session begins. Part of the formcan be compl eted while
the subject beconmes sufficiently dilated to be photographed. This wil
depend upon adequacy of ambient |ight for the photographer (to be able to
read questions and record answers) and upon the time required to answer
the questions. |In particular, if the assigned eye cannot be photographed
for a reason gathered during the ophthalmc history (e.g., that eye has
been enucl eated) or for a reason that emerges during the first part of the
session (the assigned eye does not dilate sufficiently well to be
phot ographed), the photographer indicates that the other eye has been
sel ected and the reason for departing fromthe assignment. For |ogistical
reasons, this formwill be conpleted as a paper form and |ater entered
into the conputer system

Preparing the Canmera

The video display is activated when the power switch on the side of the

main unit is turned on. If no photography or switch operations are
performed for 10 m nutes, a power saving node is activated, turning the
| amps and display off to prevent unnecessary wear. During this power
saving mode a "ready" lanp blinks on the nonitor. Pressing any button

bel ow t he arrows under the monitor, the joystick trigger, or the alignment
button will reactivate the system

Notice that three vertical arrows blink on the nonitor when the main unit
is switched on. This indicates the systemis charging up. Do not take
photographs until the blinking stops, indicating a fully charged flash.
Pictures taken before the flash is fully charged will be severely
under exposed.

The current date and subject ID nunmber are displayed in the upper |eft-
hand corner of the monitor. The camera contains an internal clock and the
date will automatically change each day. The photographer must nmanual ly
change the date if this clock should fail or if the camera is |left
unpl ugged for a | ong period of time. The date and tine display is changed
through Menu 3. The date format will read Mont h-Day- Year. The "Time Set"
screen is used to adjust the current date and correct time. The canera is
capabl e of recording a six-digit subject ID number (the CHS I D nunmber with
the field center number truncated), accessed through Menu 3, which must be
reset for each subject photographed. Once properly entered into the
camera, the nunmber will appear below the date on the monitor. This number
must be checked and adjusted before each subject is photographed because



this information is recorded on each slide and will become a permanent
part of the data slides and will become the primary identifier for each
pPicture.

The 35mm camera body should be attached to the main unit and | oaded with

a fresh roll of Professional Ektachrome 100 EPN color slide film (36
exposures). The photographer needs to check that filmis indeed | oaded in
the camera at the beginning of each photography session. The frame
counter on the top of the camera will indicate the number of exposures
taken. After 36 pictures are taken, the camera automatically rewi nds the
film If the film needs to be renoved before 36 exposures have been

taken, a manual rewind button on the 35mm camera back (page 30 of the
Oper ati ons Manual) needs to be depressed

To | oad the canmera, open the camera by sliding the camera | atch down while
pressing in on the cover |l ock button. Insert the newfilmecartridge in the
left side and thread the filmacross the shutter to the right side, making
sure that the film |leader is aligned with the orange index mark. Be
careful not to poke the shutter blades with a finger because damage to the
bl ades can easily occur. Take up any slack in the filmby sliding excess
film back into the cartridge. Cl ose the back; the camera automatically
threads the film and advances the film and counter to the number one
exposure position. A blinking "check filmback"” warning on the nonitor or
blinking film marks on the camera back LCD display indicates the filmis
not | oaded properly. In this case, reload the film When the filmis
properly | oaded, the camera back "reads" the filmspeed and automatically
adjusts the flash output. At this point the photographer nust press the
"DSP" (for "display") button below the monitor to confirm that the
followi ng settings are correct:

BACK : RE 100 45 (35mm EOCS body, 100 ASA, 45-degree field) A F : O N
(aut of ocus on)

AE: ON (aut oexposure on)

BLI NK: ON (bl'ink detector on)

SPLIT: IN (split focus detector in)

NO: H 000001 (6-digit CHS subject |ID)

DATE : MM DD-YY 12:00

The photographer will keep a manual film log on the CHS Retina
Phot ography Log Form (Exanmple 1) kept in the camera room This log file
will include: film roll number, frame number, date, photographer 1D
number, subject name, subject |ID nunber, eye photographed, and a comments
section. Each roll of filmwill be assigned a unique roll nunmber and wil
cont ai n phot ographs of 36 subjects. Once a roll is conmpletely exposed, it

is renoved fromthe camera and identified with a filmroll number | abe
for identification during processing and mounting.

4.3 Subject Photography

The "H" before the subject ID number stands for "Hold," i.e., the camera holds the number until it is changed
to another (rather than "C" for counting up automatically after each exposure). This letter is not available to be
set to the code for the CHS field center.
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Subj ect Positioning and I D Entry

The subject and photographer are seated on the appropriate sides of the
retinal camera. The subject is positioned so that he/she is confortable
with chin and forehead in the headrest. Chin height should be adjusted so
that the eyes are approximately level with the height adjustment mark on
the face rest pole. The roomis darkened to the |evel where a newspaper
can barely be read (equal to about 5 lux) and the camera room door is
closed. The only light in the roomshould come fromthe display nonitor.
If a red lamp is used to aid the exami ner during adm nistration of the
gquestionnaire, it must be turned off when photography is performed. Wile
the subject’s pupil begins to dilate, the photographer enters the | ast six
digits of the subject ID (m nus the prefix identifying the field center)
into the camera via the number pad on the control panel, so that this can
be imprinted at the edge of the photographic frame along with the date
when the photograph is taken. After the nunber 1is entered, the
phot ogr apher pushes the "DSP" button (explained above) to display the
current camera values on the nmonitor, so that accuracy of subject IDentry
can be checked.

Pupil Size and External Eye Alignment

The camera stage hol ding knob is unl ocked, the alignment switch is turned
on and the stage is moved to center the eye to be photographed
horizontally and the height adjustment ring is used to position the eye
vertically. The pupil should appear on the TV screen coincident with the

central circle on the nonitor. The camera joystick is moved forward or
back until the pupil appears perfectly round. At this point, proper
external alignment has been achi eved. A pupil larger than the central 4mm
circle on the nmonitor is required for adequate photography. If the eye

assigned for photography does not dilate to at | east 4nmafter a 5-m nute
wai ting period, the fellow eye should be exam ned for pupillary dilation

as well. If dilation of the fellow eye is larger, the photographer wil
phot ograph it instead of the selected eye. At this point, the pupil size
is measured using the alignment circle on the monitor as a guage. Thi s

measurement is estimated to the nearest 1mm and it is recorded on the
Phot ography Log Form

Fell ow Eye Sel ection

For met hodol ogi cal reasons (approximtely random and equal inclusion of
right and left eyes) photography should be performed in the assigned eye
whenever possi bl e. The fellow eye should be selected only if

characteristics of the assigned eye prevent a reasonably clear view of the
retina. Such factors include poor pupillary dilation, as specified above

and substanti al medi a opacities, including lens cataract, cornea

irregularities, and opacities in the vitreous (e.g, vitreous henorrhage).
Asymmetry of any other type (e.g., the fellow eye has nore or less retina

pat hol ogy than the assigned eye) should be ignored when selecting the eye
to be photographed. If the fellow eye is selected, an explanatory note
must be written in the Photography Log Form



4. 3.4 Photography Through Small Pupils

The photographer will experience nore difficulty attempting photography
through small (less than 4mm pupils because not all of the camera's |ight
can enter through the smaller pupil. This wusually results in uneven
illum nation (seen as dark shadows) on the nonitor. In this situation

the photographer nust make careful camera adjustments to position the
shadows as far away from the optic nerve as possible.

A small percentage of participants' eyes don't dilate the mnimm 4mm
requi red for adequate photography. Certain medication may prevent any
dilation and the pupil size observed on the nonitor may be 1-2mm

i nadequat e for the photographer to appreciate any retinal | andmarks on the
vi ewi ng monitor.

If no |landmarks are visible, the photographer should adjust the camera
slightly to position the corneal reflection dots slightly above or below
their optimum position. This technique allows a portion of the
illum nation light (which falls on the iris when the pupil is small) to
enter the eye. If any retinal |andmarks becone visible with this
technique, a picture should be taken. However, if no retinal | andmarks
are visible, which is often the case when dilation is less than 1.5mm no
picture is taken and the fellow eye is exam ned for dilation instead

Exposure Conpensations for Small Pupils

Phot ogr aphy of participants who don't dil ate adequately (to at |east 4mm)

will be photographed with an increased flash intensity to prevent
under exposure. To acconplish this, the photographer will press the "RE N"
button under the main screen until a "+" appears in place of the "N' thus

indicating a 1/3_f-stop increase in exposure.

Internal Eye Alignnment

Once proper external pupil alignment is achieved, the alignment switch is
pressed to provide a view of the fundus, split focusing |lines, corneal
reflection dots, and the fixation |ight. If no split |lines are seen, the
hei ght or left/right adjustment is improper, the "SPLT" (split |ines)
setting is set to "Out" (Menu 1), or the diopter compensating slider is

pul l ed out. The split lines may fade in and out if the pupil is too
smal |, the alignment of the camera is not centered on the pupil, or if the
eyel ashes or |lids eclipse the |ight. If no corneal reflection dots are
seen, the forward/ backward adjustment is inproper. The best photographs

are obtained when the eye is well dilated, fixation is on the target, and
lids and lashes are held wide open.

Focus with Hi gh Myopia or Hyperopia

The di opter conmpensation slide should be set to the "0" position for nost

eyes. This_is the only setting in which the auto-focus mechani sm works
and allows photography of eyes with refractions between -12 and +15
diopters. In the event that the eye photographed falls outside this range

and auto-focus cannot be achieved, as in the case of aphakia (absence of
lens in the eye) or high myopia, the diopter conmpensation slider nmust be
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adjusted for the clearest focus to the "+" or - position and the
focusing knob is then turned manually to provide the sharpest i mage on t he
monitor. This can be facilitated by obtaining a brighter retinal image on
the monitor by increasing the view light intensity. The normal setting
for the view light intensity adjustment is approximtely 4.

Standard TV monitor functions can be adjusted for the photographer's
vi ewi ng confort (including contrast and brightness) by opening the access
door below the TV nonitor. These are standard controls simlar to those
found on a home TV set and only effect viewi ng; they do not effect final
photo quality.

Alignment, Focus and Proper Fixation

Whil e viewing the fundus i mage on the screen, the photographer carefully
adjusts the internal fixation target |lever to position the optic nerve
head (also called the optic disc) correctly on the screen. To facilitate
consi stent position of the optic disc, an aligning mask with two circles
has been added to the nonitor. When the right eye is correctly positioned
on the monitor, the disc falls into the right-hand circle. When the |eft
eye is correctly positioned on the nonitor, the disc falls into the left-
hand circle. These aligning masks are provided by the Retinal Reading
Cent er and, when properly attached to the monitor, they position the optic
nerve centered fromtop to bottom and the nasal edge of the optic nerve
falls between 1.50-2.00DD from the nasal edge of the photograph. |If the
phot ogr apher experiences difficulty placing the optic disc within the
proper circle, it is preferable to have the disc shifted towards the
center of the photographic field. Final confirmation of proper mask
position is made at the Reading Center by nmeasuring the optic nerve
position on processed slides (not on the nmonitor).

Any fine adjustment of subject fixation is made by moving the fixation
|l ever and instructing himher to ook into the |lens of the camera at the

green target light. 1In the event that the subject sees no fixation |ight
with the eye being photographed, the photographer must carefully instruct
the subject to make mcro movements (fine movements up, down, left or
right) until the disc falls into the appropriate circle.

Once the fixation is confirmed, the photographer must constantly adjust
and position the camera to maintain the correct position of the cornea

reflection dots. It is important that these dots be properly positioned
at the three and nine o'clock positions before the picture is taken. This
wi Il | ensure the correct distance fromthe eye and will allow a sharp i mage

to be produced on the film Focus is done automatically but should be
confirmed by the photographer by assessing i mage sharpness and by checki ng
the auto focus confirmation indicator (see page 18 of the Operation
Manual ) on the nonitor.

Focusi ng Manually When The Auto-Focus Mechani sm Doesn't Lock

VWhen the auto-focus mechani sm focuses the camera on the retina, a notor
adjusts the focus knob until the auto-focus "locks" and a clear image is
identified. This "lock"” is confirmed in two ways. Two vertically stacked
equal signs appear in the |lower |eft-hand corner of the screen. Also, two



rect angul ar boxes appear, stacked one on top of the other, in the center
of the nonitor.

If the operator notices that the auto-focus mechanism can't "lock"
(obvi ous when the motor keeps running for several seconds and then shuts
off) or if the mechanism "locks" without stacking the vertical boxes
he/ she should manually focus the camera by turning the focus knob unti
the two rectangul ar boxes in the mddle of the nmonitor appear stacked
This method of assisting the auto-focus mechanism will help assure the
most accurate focus possible.

The photographer will instruct the subject to blink once or twice just
before the picture is taken. This blinking will insure a moist (and
subsequently cl earer) cornea and wi |l saf eguard agai nst unwant ed bl i nks at
the moment of exposure. Once alignment is satisfactory, the shutter

rel ease, located in the tip of the joystick, is depressed and the exposure
is made. Only one eye on each subject is photographed

4.3.10 Automatic Blink Detection

The Canon fundus camera is equipped with an automatic blink detection
sensor to help prevent m ssed retinal photographs due to an unexpected
blink at the nonment of photography. When the detector senses an
obstructed retinal inmge, the camera trigger fails and no exposure is
made. An error message indicating that a blink was detected is displayed
on the monitor and the phot ographer must repeat the photography procedure.

4.3.11 Retake Policy

Shoul d the photographer suspect that an inadequate photograph was taken
(due to a possible blink, shadow, excessive movement or m s-alignment) or
shoul d the subject comment that they blinked or did not see the flash, the
size of the pupil should be checked (a larger pupil indicates that no
light reached the eye) and a second picture should be taken. In this
situation, the best picture is sent to the Retinal Reading Center

5 LOGS AND RECORDS

5.1 Photography Log Form

A daily Photography Log Form (see Exanple 1) will be maintained for each
roll of filmto provide an accurate |listing of each subject photographed
The conmplete log for each filmroll will contain the filmroll nunber

frame nunmbers, date, photographer |D nunber, subject ID number and
acrostic, eye photographed, and a comments section. The filmroll nunmber
will be of the form XYYY, where "X" indicates the CHS field center number
(between 3 and 6 inclusive) and "YYY" indicates the number of the film
roll for that field center. That is, for a given field center, the first
filmroll number will be of the form X001, the second filmroll number of
the form X002, etc.

The comments section of the Photography Log Form is used to record the
pupil size. The photographer is encouraged to comment on anythi ng unusua
such as strange artifacts, small pupil size, pathol ogy or other problens.



This information will be hel pful in identifying specific photographs,
and in understanding any artifacts that may appear on the processed
slides. Since comments from the |og acconpany the photographs to the
Reti nal Readi ng Center, staff there can take this information into account
when providi ng feedback.

6 FI LM HANDLI NG

6.1 Film processing
The filmwill be renmoved fromthe camera after automatically rewi nding as
each roll is fully exposed. Filmwill be processed pronptly after a roll
of filmis conmpletely exposed (preferably at |east every one week to ten
days) . Pronpt film processing is essential to help us quickly detect an
unexpected camera mal function or film processing problens. Partially

exposed rolls of film may be renoved after rewinding the film
automatically by depressing the Manual Rewi nd Button (see page 30 of the

Oper ati on Manual). The photographer will attach a numbered film roll
label to each exposed roll of filmbefore sending it for processing. The
filmroll |abel appears as follows:

CHS Study

Film Roll No.

The filmroll number must correspond with the sequential nunber appearing
on the correspondi ng Photography Film Log page.

The undevel oped rolls of film will be sent to a reputable Ektachrone
processing | aboratory? preferably three times per week. A record of film
sent will be kept and films will be | ogged out and in so any lost filns
can be easily recognized and traced. A Film Processing Log (exanple 2)
will be conpleted whenever film is sent out or received back from
processi ng. Special attention must be paid to the slide cutting and

mounting (fram ng into either cardboard or plastic mounts) to be certain
that the date and |ID information is located on the left side of the
retinal image on the slide with the registration "notch”" on the right-hand
si de.

Filmis processed locally so that photographers can review their results
as soon as possible for possible camera malfunction. Al so, the
opportunity for photographers to critique their work is critical to the

A professional film processing laboratory (i.e., not supermarket or drugstore service) offering consistent and
timely E-6 processing for Ektachrome film must be selected. Professional photographers in your area can advise you
about the identity of such a laboratory, or the Retinal Reading Center will help you find one.
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mai nt enance of satisfactory photographic quality.

Film sorting and | abeling

The processed films will be sorted and | abel ed using the Photography Log
Form as a guide. Extreme care is necessary no avoid incorrect
identification and 1abeling. The pictures will be labeled with pre-
printed slide identification |labels. To make themeasy to |locate, | abels
will be printed in batches by the field center computer in date and
subject I D order. The individual slide | abels contain the participant ID
nunmber, acrostick (name code), study acronym and a space to record the
pre-phot ography pupil size, measured to the nearest mllimeter. Slide
| abel s appear as follows:

ID: 3004567

Pupi | __ mm

NEIDMW

CHS

Slide mounting

The sorted and | abel ed slides are | oaded into Bardes plastic slide pages
so that each row contains two photographs, thus only colums 1 and 3 are
used. The nounting pattern is diagramed in Example 3. Slides are nounted
in the order taken and devel oped. The proper order is confirmed by
comparing the slides with the correspondi ng Phot ography Log Form for each
roll of devel oped slides. A roll of filmof 36 exposures would result in
4 sheets of photos, specified as sheets 1,2,3 and 4 with only 6 slides in
the final sheet.

Phot o _Shi ppi ng

Packages of processed, mounted slides and the rel evant Photography Log
Forms are sent weekly to Judy Brickbauer at the CHS Retinal Reading
Center, under cover of the shipping list (Example 4). The shipping |ist
identifies the field center, shipping batch, number of mounted sheets,
number of retinal photographs, shipping date, a comments section and the

person preparing the shipment. The Reading Center will use these forns to
verify the recei pt of shipments, noting the date the photos are received
and the nanme of the person checking the shipnent. After the Reading

Center receives each shipment, a receipt confirmation card is sent back to
the field center confirm ng safe arrival of the shipment. A sanple format
for this postcard is diagramed bel ow:
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Shi ppi ng Envel opes

The Readi ng Center recommends the use of plastic lined air bubble mailers
simlar to the Avery "Post-Lite" or the Jiffy "Jiffylite". These are
available in a variety of sizes and do not contain the recycled fiber
paddi ng prone to shed dust and dirt on the slides. Please be sure to put
the plastic slide pages in a manila folder to prevent the sharp edges from
cutting through the mailing envel ope. The standard Federal Express or UPS
envel opes, reinforced with a manila folder around the photos, are also
accept abl e.

Shi ppi ng Couriers

When using couriers such as Federal Express or UPS, please use the Retinal
Readi ng Center's conplete street address. Address information can be
found under Section 8 on pages 18 and 19 of this protocol

QUALI TY CONTROL

Phot ographic quality will be continuously monitored throughout the study.
Initially all photographs will be revi ewed by the Phot ography Consul t ant.
Feedback will be provided to the photographers in cases that warrant
critique on a weekly basis for the first month of the study, monthly
thereafter. A telephone call or letter will be used detailing problens
and suggesting inprovements. Once the study is well underway and the
phot ographers sufficiently trained, data on quality will be generated from
the photograph readers' evaluations of all photographs. A small
percentage of the photographs will be reviewed by the Photography
Consul tant each month, and feedback will be provided to the photographers

in cases that warrant critique.

In order to assess variation within and between photographers, each site
wi |l need to perform repeat retinal phot ographs on 50 subjects,
approxi mately one per week per site during the course of the CHS study
year (with a maxi mum of 3 repeat retinal photographs performed each week
t hroughout the CHS study year). Only two photographers at each site wil
b e
i nvol ve
d in
perform CHS Study
i n g
:3 Oht 2 CHS Photo Shipment Receipt Card
origina
[ and Field Center
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undergo repeat retinal photographs. The CHS Coordinating Center wil

desi gnate the photographers involved in the Retinal repeatability study
during the initial 4 weeks of the CHS study year (denoted as Photographer
A and Phot ographer Bin the following). After the photographers have been

desi gnated, approximately 13 subjects will have both of their retinal
phot ographs taken by Photographer A, and approximately 13 subjects will
have both of their retinal photographs taken by the Photographer B. I'n
addition, approximtely 12 subjects will have their first retina

phot ograph taken by Photographer A and their second retinal photograph
taken by Photographer B, with an additional 12 subjects having retina
phot ographs first taken by Photographer B, then by Photographer A .

Upon term nation of the initial retinal photography session performed by
Phot ographer A or Photographer B, and on a day where both designated
phot ogr aphers are avail abl e, study subjects should be asked if they would

be willing to undergo a second photograph of the same eye after the
compl etion of their clinic visit. Sites should attenpt to performrepeat
retinal photographs on at |east one subject each week. In order to
process the second retinal photograph, a list of "fake" CHS IDNO s will be
provided to the sites, as was done for the repeatability study on
Pul monary Function. These "fake" IDNO s will be used on the slide |abels
and Phot ography Log Form and, of course, should also be entered into the
camera prior to retinal photography for all subjects involved in the

repeatability study.

PHOTOGRAPHER CERTI FI CATI ON

Each exam ner taking fundus photographs will need to become certified
before taking photographs for the study. The initial group of
phot ographers will receive didactic and hands-on training at their
i ndi vi dual sites. The Readi ng Center Photographic Consultant, M chael
Neider, will travel to each site to help install the photographic
equi pment and train photography staff. Fol l owing the training, each
phot ographer will practice taking photographs and prepare photographic

sets for subm ssion the Reading Center for certification. A photographer
is fully certified after submtting satisfactory quality photographs of 10
eyes taken on non-study vol unteers. These phot ographs must show proper
field definition, exposure, alignment and focus. The photographs nmust be
conmpl etely | abel ed and mount ed according to protocol. Upon certification,
the Reading Center will issue a photographer certification nunber to be
used on the CHS Study Photography Log Form

As additional personnel need training to become certified, a certified
phot ogr apher at that center will provide conmplete instruction and copies
of the protocol and Operation Mnual. The trainee photographer wil
practice on volunteers and, when ready, prepare and submt photographs of
10 eyes for consideration for full certification.
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CHS Study Slide Mounting Diagram
For Retinal Photographs

Exarnple 3

I

i

10 200001 4Pl ___mm |Cr; 300000 QFupll ___mm

M E 1Ll CHS T M E kA CHES

IC: 200004 5PN ___ mm |0 20000201 mm

CONOFJ® CHS ESSEBA CHS

[0 200001 Fwll ___mm |0 200002 Fuell ___mm

AMNEASA CHS LA I i D CHE

1D 200001 TPl ___ mm D¢ 2000022Fwll ___mm

AR E]E CHE CHOF b bl CHS
ZHS Field Center

-
jﬂ jﬂ ;@ o

Sheet Mumber _

1D 200001 8Pwl __mm 10 200002 3P0l ____mm

BADADR CHS BALIJT CHES




Clinical Center: University of California - Davis

Shi ppi ng Bat ch:

Nunmber of Mounting Sheets Nunmber of Retinal Photographs
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Reti nal Readi ng Center use only.
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Photo recei pt confirmation card sent _ _/ /
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Exanpl e 4
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