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ABSTRACT 

One hundred consecutively preaenting pa· 
tients, fifty from each of two contact lens clin· 
ics, were questioned about the procedures 
encountered in ca.re •nd mainte,..nee of their 
contact lenses and asked to demonstrate their 
use of those procedures. Their clinic records 
were then analyzed lor the occurrence of signs 
and symptoms that were related potentially to 
noncompliance with instruction• and proce
dures, and that could not be otherwise ex· 
plalned. Only 26% of patients were fully com· 
plianL Noncompliance with instructions was 
related strongly to the occurrence of signa and 
symptoms indicative of potential wearing 
problems. Improvements In the level of patient 
compliance with Instructions Ia likely to bring 
about increased patient success with contact 
lens wearing. 

Key Words: extended wear, contact lenaea, 
Jens care regimens, noncompliance 

Compliance has betn defined as "the extent 
to which a patient's behavior coincides with tbe 
clinical prescription."' The problem of patient 
compliance is a major on• for any health prof ... 

sion. Ley collated data from 68 sur-·t)-. of pa
tient compliance .. ;tb medical ad";c:e and found 
that an average of 44% of patitnt& did not follow 
medical advice, with a range of noncompliance 
across studies of 8 to 92'\., 

A number of factors have been shown to re· 
duce compliance. These include the complexity, 
duration, and cost of the theraJX'utie regime; the 
patient's understanding of written information: 
and the patient-clinician relation. Factors that 
have been shown c.o have no influence on the 
level of compliance inelude tht patient's age, 

sex, race. education, occupation, aocioeco· 
nomic level, and the perctived threat of the 
disease.• 

An underlying assumption in most analyses 
of the reasons for inadoquate contact lens per· 
formance is that the patitnt has followed in· 
structions on care- and maintenan� procedures 
rigorously. Tbe evide� from other health 
professions is that G.uch an assumption may be 
un"·arranted.1 .. 1n the c-ase of cont.act lens wear
ing, failure to carry out complete and timely lens 
maintenance procedures could interftre with the 
othe,....;se successful wearin& of contaCt lenses. 
Extended wearing of contact lenaes may be par· 
ticularly ''Ulnerable to thi1 probltm. 

This study investigates two aspects of contact 
lens wearers' compliance: the level of compli· 
ance with specific contact lena care and main· 
tenance instructions, and the relation of non· 
compliance to clinically recogni:r.able lens wear· 
ing problems. 

METHOOS 

Subjects for the study wtre pattents or two 
contact lens teaching clinics.. one at the Univer
sity of Melbourne and the othtr at th• Queens
land Institute of T""hnology. Fofty consecu· 
thely presenting patients from tach of these 
clinics who had sought rouune afttrcare uami· 
nauons, and had undergone at least t-A·o previous 
aftercare visits. were surveyed. 

The subjects in this survty had betn wearing 
contact lenses for an average of2.64 yean (range 
0.25 10 8 yean). Most wort lenaes 7 days per 
week and 8 to 14 h per day. Only subjects wear· 
ing daily wear lenses were included, 82% wearing 
soft lenses and 18% wearing hard len""•· or the 
soft lens wearers, 56% used thermal disinfection 
and 44% used chemical disinfection (none were 
using hydrogen peroxide-based systems). 

Subjects were interviewed afttr they bad com· 
pleted their current office visit. They were asked 
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care and handling of their contact lenses each 
subject was asked to demonstrate for the inves
tigator their normal care and maintenance pro
cedures. Subjects were instructed to answer 
questions and peform procedures as they nor· 
mally would, rather than as they believe they 
should be performed. From these interviews and 
demonstrations, 14 aspects of noncompliance 
with appropriate lens maintenance procedures 
were identified, and the incidence of each non
compliance aspect established (Table 1). 

After the survey, the clinic record of each 
subject was analyzed by the investigator (MJC 
or LGC) to identify t-he occurrence of lens sur
face deposits, punctate corneal epithelial stain
ing, and subjective symptoms. These signs and 
symptoms were recorded as potentially due to 
patient noncompliance only when an investiga
tion of the clinic record faiJed to disclose other 
possible causes, such as inadequate lens fit, 
overwear of lenses, tear f

i
lm or corneal abnor

malities, or trauma. 

RESULTS 
Only 26% of subjects were found to be com

pliant in all aspects of their lens care and main
tenance system. or the 74.% noncompliant sub
jects, the majority were unaware that their pro-

T •&LE 1. lnOdence of specifoc aspects of 
noncomploance among a populatiOn of 100 contact 
lens wearers. 

Irregular use of <Iali y eteane< 
Inadequate tecl>nique with daiy 

cleaner 
trregular use of rinsing solution 
Inadequate rinsing technique 
Re-using rinsing solutioo 
Irregular replacement of disinfection 

solutiOn 
lrregulat use of thermal disinfection 
Irregular use of peOocloc cleaner 
Leaving lenses 100 k>ng in peilodte 

cleaner 
USing da;ty eteane< after chemical 

disinfection 
Using daily cleaner after thermal dis

infection 
USing daily cleaner after pe(lodic 

cleaner 
Irregular cleaning of contact lerts 

case 
Inadequate hand hygiene 

One or more aspects of noncompl._ 
ence 

Pat ien1S 
(%) 

20 
29 

5 
20 

2 
18 

1 
3 
3 

9 

10 

10 

28 

16 

74 

cedures were in some way in adequate. Those 
aspects of lens care and maintenance displaying 
the worst levels of complaince were: irregular 
use of daily cleaner (20%); inadequate technique 
with daily cleaner (29%); inadequate rinsing 
technique (20%); irregular replacement of dis
infection solution (18%); irregular cleaning of 
contact lens case (28%); and inadequate hand 
hygiene (16%). Table I gives the percentage of 
subjects who were noncompliant in each of the 
14 aspects of lens care and maintenance, iden
tified both by questio ning and observation of 
techniques. 

At one or more aftercare consultations the 
following percentages of otherwise unaccounta
ble signs and symptoms were noted; 32% of 
subjects had shown corneal staining, 43% had 
si gnificant lens surface deposits, and 24% had 
at least one occurrence of subjective symptoms. 

The specific aspects on noncompliance could 
be compared with the incidence of specific signs 
and symptoms potentially due to noncompli
ance. However, subjects often exhibited multiple 
noncompliance aspects. To avoid the confound
ing influence of addit.ional noncompliant behav· 
ior, subjects would be included in any specific 
noncompliant group when this was their only 
aspect of noncompliance. Because this unduly 
limits the statistical analysis, an alternative ap
proach of compiling indices of compliance and 
lens wearing problems was used. 

The compliance index for each subject was 
calculated by totalling the number of aspects of 
noncompliance, as described in Table 1. For 
example, a subject who failed to regularly use 
the daily cleaner, regularly change the disinfec
tion solution, and regularly clean the contact 
lens case would have a compliance index of 3. A 
subject who was compliant in all aspects would 
have a compliance index of 0. The distribution 
of compliance indices in this population is given 
in Fig. 1. Length of lens wearing experience, 

type of lens worn (hard vs. soft), sex of subject , 

type of disinfection (chemical vs. thermal); and 
clinic from which the subject population was 
drawn were shown to have no influence on the 
level of compliance (Table 2). 

This compliance index was compared with the 
incidence of corneal staining. lens surface de
posits, and subjective symptoms. Comparisons 
were drawn between those showing good com· 
pliance (having none or one aspect of noncom· 
pliance) and those with poor compliance (more 
t.han one noncompliance aspect). The results are 
shown in Table 3, together with statistical anal
yses of significance of the differences (x' anal
ysis). The increased incidence of these signs and 
symptoms with poor compliance is illustrated in 
Fig. 2. 

A signs and symptoms index describing the 
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NUMBER Of ASPECTS OF NON-COMPLIANCE PER PATIENT 
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COMPLIANCE INDEX 

FtG. 1. Distribution of compliance index resuhs in the total population of 100 contact lens wearers. 

TABLE 2. FactOfS Shown to have 1')0 inftuence on the le vel of pa tie nt c ompl iance. 

• Factor 

Type of le nS wom 
Hard 
Soft 

Sex of subject 
Male 
Female 

Type of dtSinfe<:bOn 
Thermal 
Chem;cal 

Clinic population 
QueenSland lnstiMe of T e<:hnoiOgy 

University of Melbourne 

Length of lens wear vs. compliance index 
Correlation coefficient = --{) .03 

nature of lens-wearing difficulties was deter
mined in a similar fashion to the compliance 
index by considering the total recorded inci
dence of corneal staining, lens surface deposits, 
and subjective symptoms. For example, a subject 
who showed corneal staining at one aftercare 
consultation and significant lens surface depos
its at two c.onsult.ations (the causes of which 
were not. otherwise apparent) would have a signs 
and symptoms index of 3. 

There is a significant relation between the 
signs and symptoms index and the compliance 
index. The correlation coefficient between the 
two indices is 0.52 (p < 0.01). As the degree of 
noncompliance increases. there is a correspond
ing increase in the total incldence of corneal 
staining, lens surface deposits, and subjective 

Compliance I ndex 

( 0 or 1) (>1) x' 
Good Poor 

3 41 
19 105 1.38 Not s;gnificant 

6 64 
18 78 2.62 Not significant 

7 49 
14 89 0.01 Not significant 

10 75 

12 72 O.o7 Not significant 

Not sjgnificant 

symptoms. A graph of the signs and symptoms 
index vs. the compliance index is presented in 
Fig. 3. 

DISCUSSION 

To our knowledge t.his is the first reported 
detailed investigation of compliance levels 
among a population of contact lens wearers. In 
the populat.ion surveyed here, there was a very 
low level of patient compliance. Only 26% of 
patients could be shown to be fully compliant in 
all aspe<:ts of lens care; of the other patients, 
many were negligent in more than one proce
dure. This noncompliance is highly correlated 
with the occurrence of signs and symptoms of 
lens wearing difficulties that could not otherwise 
be explained. There is a strong relation between 
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T A.BLE 3. Relation of compliance index to observed 
Signs and symptoms. 

�oance 
5qlsand Index &gn.foconce •• Symptoms (0 or 1) (>1) Le"" 

Good P oor 

Staining 
not present 23 54 
present 3 52 11.33 0.001 

Deposits 
not present 20 39 
present 9 48 4.38 0.05 

Subjective 
symptoms 
not present 24 48 
present 2 30 7.28 0.01 

the occurrence of corneal staining� lens surface 
deposits, and subjective symptoms, each consid· 
ered separately, and the total recorded occur· 
renee of these signs and symptoms with patient 
noncompliance. It is therefore clear that not 
only is patient complianoe with lens care in· 
structions very often incomplete, but also this 
noncompliance is reflected in high levels of lens� 
wearing problems. The subjects in this survey 
wore their contact lenses on a daily basis; the 
high incidence of noncompliance indicates that 
considerable attention should also be given to 
the area of instruction in the case of extended 
wear of contact lenses, where more serio"" com· 
plications in lens wear may arise.7•8 

The majority of noncompliant subjects in this 
survey were unaware of their inadequate proce· 
dures in lens care and maintenance. Frequently, 
t.he only feedback obtained on a patient's com· 
pliance involved the practit

i
oner simply asking 

the patient whether they were stiU caring for 
their lenses appropriately. These patients, un· 
aware of the faults in the ir techniques, 
responded positively. This aspect of noncompli· 
ance highlights the need for thorough question· 
ing and even demonstration of care and main· 
tenance techniques by patients at regular inter· 
vals to allow the earJy recognition and correction 
of any fauJts in care and maintenance tech· 
niques. 

This low level of compliance among contact 
wearers is not surprising; in other heaJth profes· 
sions, noncompliance ral<!s ranging up to 94% 
have been reported, depending on the nature of 
the study and the aspect of compliance under 
eonsideration.•·u From these studies, several 
points about the general nature of patient com· 
pliance emerge: (I) the spectrum of noncompli· 
ance is varied, and can be total or occasionaJ; 
(2) noneomplianoe tends to be more dependent 
upon particular situations than upon the basic 
t<!odencies of the individual (i.e., patient char· 

acteristics are poor determinants of HkeJy de· 
fault.ers); and (3) every patient is a pot<!ntial 
default<!r and compliance can never be as· 
sumed.HJ 

The reasons for p atient noncompliance relate 
to the management regime (its cost, complexity, 
convenience, etc.) and to the way in which it 
has been presented to the patient (the patient· 
clinician relation, method of instruction, etc.). 
Strategies to improve compliance must address 
these basic causes, and are usually considered 
as being of four classes': (I) educational, so that 
the availability of correct information i$ maxi· 
mized; (2) improved communication techniques, 
so that information is provided in a brief, clearly 
caugorized, and spe<:ific way (ideally using more 
than one medium to emphasize the importance 
of key areas). The use of instructional video· 
tapes accompanying conventional verbal in· 
struct.ion in lens care and maintenance is an 
example of a recent development in this field; 
(3) organizational procedures, so that the cost, 
complexity, and nature of recommended care 
sysl<!ms are tailored to the specific needs of 
individua l patients. The use of all·purpose so· 

COMPLIANCE INDEX 
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FIG. 2. lnc.dence or oorneal epithelial staining, 'ens 
surlace deposits, and subjective symptoms as a func-
tion ol compliance ondex (Good, index = 0 or 1: Poor. 
index> 1). 
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COMPLIANCE INDEX 

lutions is an example of a simp1ified lens care 
procedure that aims to promote p�tient compli
ance, although the efficacy of such solutions for 
many of the currently used lens materials is in 
some doubt;• and (4) behavioral modification, 
including in this context the use of verbal or 
written committments and the use of monetary 
reinforcement such as prepaid lens replacement 
programs. 

As the consequences of noncompliance in ex
tended lens wear become more serious for pa
tient and practitioner alike, the adoption of 
more radical approaches, such as the use of 
release forms and mandatory lens exchange pro
grams, is likely to become more common.•• 

In summary, the level of compliance by con
tact lens wearers with lens care instructions has 
been shown to be both low and highly related to 
difficulties that may ultimately limit lens wear. 
Such noncompliance should in many ·instances 
be amenable to correction by devoting attention 
to the method of patient instruction, the lens 
care regime chosen, the information supplied, 
and by regularly monitoring each patient's le•·el 
of compliance. Attention to this often neglecud 
aspect of contact lens patient care is in the 
interest of both practitioner and patient. 
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