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Abstract

Background

Visual impairment (VI is rising in prevalence and
contributing to increasing morbidity, particularly
among older people. Understanding patients’
problems is fundamental to achieving optimal
health outcomes but little is known about how VI
impacts on self-management of medication.

Aim

To compare issues relating to medication self-
management between older people with and
without VI.

Design and setting

Case-control study with participants aged

>65 years, prescribed at least two long-term oral
medications daily, living within the community.

Method

The study recruited 156 patients with VI (best
corrected visual acuity [BCVA] 6/18 to 3/60) at
low-vision clinics; community optometrists
identified 158 controls (BCVA 6/9 or better].
Researchers visited participants in their homes,
administered two validated questionnaires to
assess medication adherence (Morisky;
Medication Adherence Report Scale [MARS]),
and asked questions about medication self-
management, beliefs, and support.

Results

Approximately half of the participants in both
groups reported perfect adherence on both
questionnaires (52.5% Morisky; 43.3%, MARS).
Despite using optical aids, few (3%) with VI could
read medication information clearly; 24% had
difficulty distinguishing different tablets. More
people with VI (29%) than controls (13%) (odds
ratio [OR] = 2.8; 95% confidence interval [Cl] = 1.6
to 5.0) needed help managing their medication,
from friends (19% versus 10%] or pharmacists
(10% versus 2.5%; OR = 4.4, 95% Cl = 1.4 to 13.5);
more received social service support (OR = 7.1;
95% Cl=3.9to 12.9).

Conclusion

Compared to their peers without VI, older people
with VI are more than twice as likely to need help
in managing medication. In clinical practice in
primary care, patients’ needs for practical
support in taking prescribed treatment must be
recognised. Strategies for effective medication
self-management should be explored.
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INTRODUCTION
Visual impairment (VI) constitutes a major
public health burden.! Its prevalence is rising
and is greater among older people,
predisposing to difficulty in practical daily
living activities,? reduced quality of life,* and
increased morbidity, including falls,*
depression,® suicide,® and cognitive decline.’
Optimal health outcomes are associated
with people’s ability to self-manage illness.®
Many older people require long-term
complex therapies for the management of
multiple chronic diseases: medication
adherence is of key importance in optimising
the overall effectiveness of their health
care.’% Those with reduced visual acuity
may be at particular risk of medication non-
adherence, with  potential  adverse
consequences for their health, but little is
known about the impact of visual
impairment ~ on  medication  self-
management. Medication non-adherence in
older people has not been well described."
The use of prescription drugs is rising in
both the US and the UK: over 90% of those
aged >6byears take at least one
prescription medication long term and
almost 50% take three or more.™2 However,
recent estimates indicate that, in the
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developed world, only approximately 50% of
patients with chronic disease adhere to
treatment recommendations.” Various
predictors of adherence have been
identified, including the complexity and costs
of treatment, characteristics of the illness,
and personal factors,”® such as physical
dependency,' concerns about medicines,”®
and social support.” GPs are the key
coordinators in prescribing in primary care.'
Their role in understanding patients’
problems and ensuring that management
plans are appropriate, is fundamental in
promoting medication adherence and
optimising outcomes. The extent to which
individuals with VI, compared to their peers
with normal sight, require or receive support
in managing medication has not been
reported but has potentially important
implications for prescribing in primary care.
Therefore, this study aimed to compare
levels of medication adherence between
older people with and without VI, and to
examine issues related to their
management of their medication.

METHOD
Participant recruitment
Individuals aged >65years, who attended
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How this fits in

Visual impairment is an increasing health
problem, particularly among older people,
and contributes to comorbidities that
require long-term medication in primary
care. Little is known about the impact of
visual impairment on medication
adherence or self-management. This study
shows that almost 30% of older people
with defined visual impairment need help
in managing their medication, despite
using optical aids; they are more than twice
as likely as their peers without impaired
vision to receive help from friends or
statutory services. To ensure optimal
health outcomes, clinicians must ask about
problems with vision and check that
appropriate support is available for
individuals to take their medication as
prescribed.

the regional multidisciplinary low-vision
clinic at the Royal Victoria Hospital, Belfast,
and peripheral outreach clinics in Northern
Ireland, were identified. They were sent
information about the study, in large print,
with a routine clinic appointment, and
offered the information in audio format. At
the clinic, the optometrist invited
participation from those taking two or more
different long-term oral medications daily,
living within the community, not receiving
daily medical or nursing care, and not
participating in other research. For those
who agreed, the optometrist recorded post
refraction best corrected distance and near
visual acuities (BCVA] using Bailey Lovie
distance, and near-text reading charts.”
Visual impairment was defined by the World
Health Organization (WHO) classification —
BCVA <6/18 and >3/60'® — and those with
BCVA outside these limits were excluded.
Thus, all had some usable vision and were
given optical aids, including spectacles.

Primary care community optometrists
recruited the control (C) group. They invited
people aged =65 years to participate if they
were taking two or more long-term oral
medications daily, living in the same
localities as those recruited with VI [to
ensure availability of similar services), not
requiring daily medical or nursing care and,
had a BCVA of 6/9 or better. VA was
measured using standardised optometry
instrumentation and the same protocol as
in the low-vision clinics. Anonymous data
about those who declined to participate
were recorded.

Data collection
All participants were visited at home (April

2007 to February 2010), where cognitive
function was assessed [(12-item Clifton

Assessment Schedule) (CAS)” and a
researcher administered a bespoke
questionnaire to gather information about
living arrangements, educational status,
falls, social support, and use of health and
social care services. A measure of
socioeconomic status was derived from
participants’ postcodes (Multiple
Deprivation Measure [MDM]):? possible
scores range from 1to 890 and lower scores
indicate greater deprivation.

Self-reported medication adherence was
assessed by two validated measures, the
Medication Adherence Report Scale (MARS;
five questions about non-adherence
behaviours, responses to each on a five-
point scale]?’ and Morisky Scale? (four
questions, yes/no responses). Beliefs about
medication were examined using questions
based on constructs linked to the health
belief model® and theory of planned
behaviour? Quality of life (QolL) was
assessed using validated generic (Short
Form 12 [SF-12]% EuroQol 5D [EQ-5D]%)
and vision-specific (Daily Living Tasks
associated  with  Vision  [DLTV]}”
questionnaires. Questions were asked about
the wuse of optical aids, handling
medications, and reading medication-
related information.

With participants’ consent, for a randomly
selected 10% sample, prescribing data were
collected from GPs and dispensing data
from community pharmacists for 6 months
prior to their home visit, to attempt to verify
self-reported adherence. A continuous
multiple-interval measure of medication
availability (CMA] was calculated for three
medications for each patient (cholesterol
lowering, antihypertensive, and one other),
by dividing the intended prescription
duration (days) by the observation period (or
number of days between fills)] and
multiplying by 100. Scores below 80% were
considered to indicate non-adherence;
scores above 120% were considered over-
adherent.®

Sample size and statistical analysis

Based on previous reports,” it was
estimated that a sample size of 150 per
group would allow detection of 15%
difference between groups in reported
adherence, with 90% power, 0.05 alpha and
two-tailed testing. Data were analysed using
SPSS  for  windows  (version  17).
Independent-sample t-tests were used to
examine differences between groups in
parametric variables, following testing for
normality of distribution; %? tests were used
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Clinic appointment
cancelled
n=178

Initial invitation/
information
n=2893

Not assessed

n=310

Did not attend clinic
n=132

Declined
n=44

Excluded

n =55

Figure 1. Flowchart for participants with visual
impairment. alncludes illness and changed caring or
nursing arrangements. BCVA = best corrected visual
acuity.

Figure 2. Flowchart for participants in the control
group. BCVA = best corrected visual acuity.

Unable to contact
n=2

Ineligible
n=372

Eligible; invited to
participate
n=211

Recruited
n=156

Analysed
n=156

to compare categorical data; and
differences in non-parametric data were
analysed using Mann-Whitney U tests.
Associations between adherence scores
and other variables were sought using
regression analysis. Differences between
groups in numbers having falls, contacts
with health and social care services, and
medication management were compared
by calculating odds ratios [ORs).

Invited
n=197

BCVA too good
n=192

BCVA too bad
n=94

<2 oral daily
medications
n=41

Needs daily nursing

care
n=21

Unable to
communicate
n=3

Involved in other
research
n=21

RESULTS

Of the 893 individuals who were sent study
information, for 178 their appointment was
cancelled, either by the hospital or by the
patient; a further 132 did not attend. Of the
remainder, 372 failed to fulfil the inclusion
criteria (Figure 1); 211 were eligible, 73.9%
(156/211)  participated. ~ Community
optometrists identified 197 potential
controls; 181 met the inclusion criteria,

BCVA too poor
n=4

<2 oral daily
medications
n=6

Ineligible

n=16

Eligible
n=181

Declined
n=17

Too young
n=5

Unable to
communicate
n=1

Did not take

part

n=é6
Recruited
n=158

Declined when
contacted
n=4

Analysed
n=158
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Table 1. Demographic characteristics, living arrangements, recent
falls, and service use by study participants in visually impaired and

control groups and the total sample

Visually impaired  Control Total

Characteristic (n=156) (n=158) (n=314)
Mean age, years (SD)? 81.0(7.0) 77.8(6.7) 79 (7.0)
Sex, n (%)

Male 56 (35.9) 61(38.6) 117 (37.3)

Female 100 (64.1) 97 (61.4) 197 (62.7)

Mean MDMP score (SD) 299 (198) 301 (211) 300 (205)
Living arrangements, n (%)

Own house 137(87.8) 142(89.9)  279(88.9)

‘Sheltered” accommodation 19(12.2) 16 (10.2) 35(11.1)

Lives alone 77 (49.4) 70 (44.3) 147 (46.8)

Lives with partner 61(39.1) 72 (45.6) 133 (42.4)

Lives with relative 18(11.5) 16(10.1) 34(10.8)
Reported any fall in past 6 months, n (%) 42(26.9) 14(8.9) 56 (17.8)
Number of GP contacts in the past 6 months, mean (SD) 1.8(1.6) 1.701.4) 1.8(1.5)
Reported any social service contact in the past 6 months, n(%)*  (46.2) 17(10.8) 89 (28.3)

SD = standard deviation. 2Significant difference between groups: P<0.001. °MDM = Multiple Deprivation Measure

Score; higher score indicates greater deprivation.

87.3% (158) participated (Figure 2).

Participant characteristics

Participants’ ages ranged from 65 to
101 years. The mean age of those with VI
was higher than that of controls (81.0 versus
77.8 years, P<0.001) (Table 1); more with VI
(33%; n=51] were aged >85years,
compared to controls (15%; n=23]. No

Table 2. Medication adherence questionnaire scores and medication
management for visually impaired and control groups and the total

sample
Visually impaired  Control Total
Characteristic (n=156) (n=158) (n=314)
Medication adherence
MARS score, mean (SD) 23.2 (2.4) 23.6 (2.4) 23.4 (2.4)
Score <18/25 (non-adherent), n (%) 10 (6.4) 6(38) 16 (5.0)
Score =18 and <24/25 (adherent), n (%) 81(51.9) 81(51.3) 162 (51.7)
Score 25/25 (perfect adherence), n (%) 65 (41.7) 71 (44.9) 136 (43.3)
Morisky score, mean (SD) 35(0.7) 35(0.6) 35(0.6)
Score <1/4 (non-adherent), n (%) 2(1.2) 1(0.6) 3(1.0)
Score = 2/4 [medium adherence), n (%) 7 (4.5) 2(1.3) 9(2.9)
Score = 3/4 (high adherence), n (%) 65(41.7) 72 (45.6) 137 (43.6)
Score = 4/4 (perfect adherencel, n (%) 82 (52.6) 83 (52.5) 165 (52.5)
Medication management, n (%)
Difficulty reading medication labels® 152 (97.4) 7 (4.4) 155 (50.6)
Uses optical aid® 125(80.1) 2(1.3) 127 (40.4)
Difficulty distinguishing medications® 38 (24.4) 0 38(12.1)
Difficulty opening medications 74(47.7) 70 (44.3) 144.(45.9)
Difficulty opening blister packs 59 (37.8) 55 (34.8) 114(36.3)
Requires help to manage medication® 45(28.8) 20(12.7) 65(20.7)
Help provided by relative/friend® 29 (18.6) 16 (10.1) 45(143)
Uses compliance aid° 63 (40.4) 57 (36.1) 120 (38.2)
Pharmacist supplies medication in compliance aid® 16 (10.3) 4(2.5) 20 (6.4)

*P<0.05. ®P<0.001: statistical testing by x’; significant differences between groups. <Compliance aid" refers to a

container, divided into compartments, each of which represents a dosage time; for example, morning, noon,

evening, and night, with enough compartments usually for 7 days.

cognitive impairment was identified in any
participant. There were no significant
differences between groups in sex
distribution (62.7% female), socioeconomic
status (mean MDM score 300, standard
deviation [SD] = 205), or living
arrangements (88.9% lived in their own
home; 46.8% lived alone). The groups had
similar educational backgrounds: the
majority (65.9%, n=207) had received only
primary school education.

Falls, social services support and family
physician contact

More of the group with VI (26.9%) than
controls (8.9%) reported at least one fall
during the previous 6 months (OR = 3.8; 95%
confidence interval [CI1=20 to 7.3; after
adjusting for age, OR = 3.9; 95% Cl=2.0 to
7.6) (Table 1). The groups did not differ
significantly in numbers of contacts with
their GP; most had consulted at least once in
the previous 6 months. Of those with VI,
more (46%] reported contact with social care
services in the previous 6 months, compared
to controls (10.8%) (OR =7.1; 95% Cl =3.9 to
12.9; age-adjusted OR = 6.6; 95% Cl=3.6 to
12.1). Most individuals who had such contact
received ongoing service support in
dressing, personal hygiene, preparing
meals, or housekeeping, but not for taking
medication. Multiple regression analysis
showed no association between contact with
services and age or living arrangements.

Medications, adherence and management
Individuals in both groups were prescribed
similar numbers of medications (range =
2-14; mean=5.1, SD=25) and types of
medications, suggesting similar comorbidity
in each group. Overall, 93.3% (293/314) were
prescribed cardiovascular medication, 16.6%
(52/314) antidiabetic medication, 18.5%
(58/314) psychotropic medication, 32.8%
(103/314) analgesic medication, and 37.9%
(119/314]) gastroprotective medication.

No differences were found between the
groups in mean adherence scores. Both
scales indicated that approximately half of
the participants were fully adherent (MARS:
43%; Morisky: 52%]); a minority reported
poor adherence. CMA scores also indicated
high levels of adherence for both groups
(overall mean scores: VI =105.2 [SD = 26.0],
C=103.9 [SD = 14.2]; mean difference = 1.3,
95% Cl=-3.3t05.9).

Significantly more with VI (29%),
compared to controls (13%) (OR = 2.8 [95%
Cl=1.6to 5.0]; age-adjusted OR = 2.6 [95%
Cl=1.4 to 4.7]) relied on help to take their
medication each day or to sort it into a
compliance aid (a container holding usually
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Table 3. Health Beliefs Questionnaire: scores? for summary statements for visually impaired and control

groups
Visually impaired, Control,

Item median (mean)  median (mean) Z  P-value
Likely to become ill as a result of not taking medication as prescribed (perceived susceptibility) 5(5.1) 5(4.9) 0.464  0.64
Perceived serious illness resulting from not taking medication (perceived severity) 5(5.0) 5(4.9) 0.101 0.92
Worry when | don’t take medication as prescribed (fear/anxiety) 5(4.4) 3(3.4) 3.778  <0.001
Taking medication as prescribed prevents illness (perceived benefit) 5 (5.4) 5(5.1) 1516 013
Taking medication as prescribed is not a real burden (perceived barrier) 7(6.3) 71(6.2) 0.956 0.34
Confident in my ability to take medication as prescribed (self-efficacy) 7(6.9) 7(7.0) 2.737  0.006
Important to take care of own health (health motivation) 7(6.9) 7(6.9) 0.463  0.64
Most people who are important to me think it is necessary for me to take medications as prescribed 7(6.9) 7(7.0) 2384 0017

(subjective norm)
It is possible for me to take my medications as prescribed (perceived behavioural control) 7(6.8) 7(6.9) 2052  0.04

2Possible scores range from 1 to 7; 7 indicates full agreement with statement; 1 indicates strong disagreement with statement.

seven daily aliquots of medication, each
within separate sections). Both groups used
compliance aids (VI: 40%; control: 36%) but
community  pharmacists  dispensed
medications in these for more of the VI
group (10% versus 2.5%) (OR = 4.4 [95% Cl =
1.4 t0 13.5]; age-adjusted OR = 3.8 [95% Cl =
1.2 to 12.0]). Compared to controls, more
individuals with VI relied on help from
relatives or friends (19% versus 10%).
Almost all (97%) with VI had difficulty
reading medication labels, despite 80%
using optical aids; 24% had difficulties
distinguishing tablets, particularly in
differentiating colours, compared to none of
the controls. Almost half of each group had
difficulties opening medications, especially
blister packages. These results are
summarised in Table 2.

Beliefs and quality of life
Table 3 shows summary statements for

questionnaire items representing health
beliefs regarding medication. To mitigate the
risk of over-reporting statistical significance
when running multiple tests, a significance
level of 0.07 was applied. While there were
several statistically significant differences
between the groups, only the ‘fear/anxiety’
item demonstrated a difference in mean
scores of more than one unit, suggesting
that the effect size for other differences is
small. Thus participants with VI reported a
significantly higher level of anxiety about
becoming ill if they did not take their
medication as prescribed.

Quality of life (Table 4), measured by the
SF-12  [physical and mental health
components) and EQ-5D, was worse for
participants with VI than controls. The DLTV
questionnaire, relating to performance of
tasks requiring visual acuity, showed that
those with VI reported significantly greater

difficulties.

Table 4. Quality of life, measured by SF-12, EQ-5D and DLTV questionnaires, for visually impaired (VI) and

control (C) groups

Visually impaired

Control (n = 158),

Difference in mean

Age-adjusted difference

Quality of life measure (n = 156), mean (SD) mean (SD) scores (VI-C) (95% CI) in mean scores (95% Cl)
SF-12
Mental health component 48.2(9.6) 52.7(8.0) -4.5(-6.5t0 -2.5) -53(-7.2t0-3.3)
Physical component 39.3(11.0) 43.0(10.5) -3.7 (-6.1t0-1.3) -33(-7.2t0-3.3)
EQ-5D
Mobility 1.37(0.48) 1.25 (0.44) 0.11(0.01 to 0.21) 0.09 (-0.02t0 0.79)
Self-care 1.15(0.40) 1.05(0.22) 0.10(0.03 t0 0.17) 0.08 (-0.01 to 0.06)
Ability to perform usual activities 1.62(0.61) 1.29 (0.50) 0.33(0.21 to 0.45) 0.33(0.21 to 0.44)
Pain 1.31(0.49) 1.18 (0.40) 0.13(0.03 to 0.23) 0.14 (0.04 to 0.24)
Anxiety 1.19(0.39) 1.09 (0.31) 0.10(0.02 t0 0.18) 0.13(0.05 to 0.21)
DLTV
DIM 12 265(17.1) 97.3(3.4) ~70.8(-73.6 to ~68.1)
DIM 2¢ 66.3(22.9) 100(0.3) -36.7(-40.3 to -33.1)

DLTV = Daily Living Tasks associated with Vision. SD = standard deviation. SF = Short Form. EQ = EuroQol. 2DIM 1: dimension 1, relates to tasks that require optimal visual

acuity [for example, watching TV, distinguishing a person’s features across the street, reading normal-sized newspaper print/. ®DIM 2: dimension 2, relates to tasks less

dependent on optimal visual acuity (for example, distinguishing a person’s features at arm’s length, reading newspaper headlines).
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DISCUSSION

Summary

These findings indicate that, while older
people with and without VI achieve similar
levels of medication adherence, those with
VI require and receive significantly more
support in medication self-management:
they were more than twice as likely to
require help and four times as likely to
receive support from a community
pharmacist. Almost 30% of participants with
VI required help daily in taking their
prescribed medication: despite using optical
aids, almost all had difficulty reading
information. Compared to their peers,
significantly more with VI had difficulty
distinguishing between medications but
almost half of both groups had difficulties
opening packaging. This report provides
novel information about people with defined
levels of VI, and indicates that the impact of
VI on medication self-management should
be considered when planning health and
social care.

Strengths and limitations

The study achieved a high level of
participation from all those identified as
eligible, and the study groups were well
matched in sex, prescribed medications
(suggesting comparable comorbidity) and
socioeconomic status, thus suggesting that
the findings are not biased by these factors.
Fewer individuals aged >85years were
recruited from community optometrists
than from low-vision clinics but the
characteristics of the participants with VI
were similar to those described previously,®
suggesting that a representative sample
was recruited: they reported more falls**
and poorer quality of life?®? than their
normally sighted counterparts. The sample
reported levels of adherence that were
similar to those reported previously for
people with chronic disease in the developed
world,”®” so the findings of this study are
likely to be generalisable.

In assessing adherence, there is no ‘gold’
standard:™ best practice is to use a multi-
method approach. The study used two
validated self-report questionnaires and an
objective, although indirect, measure, based
on community pharmacy and GP records.
Self-report may overestimate adherence,
but this study’s triangulation of measures
provides robust data. Nonetheless, by
selecting those who attended appointments,
the sample may be biased towards
adherence: those who miss appointments
and decline to participate in research may
be less adherent to prescribed treatment.
However, this does not alter the finding that

while similar adherence behaviour was
reported by both groups, those with VI
needed significantly more assistance.

Comparison with existing literature

There are few reports of levels of adherence
to long-term therapies in general practice.
This work adds to a previous report of older
people with a range of self-reported vision
impairments:* its finding of a smaller
proportion (10.8%) reporting difficulty
managing medication may be because it
included people with minor visual deficits,
potentially corrected by spectacles. The
study has defined participants’ visual acuity
and described the problems experienced
and help received, thus informing future
strategies for medication self-management
that should improve healthcare access for
people with VI.%

Use of social care services was greater
among those with VI. However, individuals
mostly relied on informal social and family
networks for help in managing medication.
Older Australians have reported increased
reliance on community and family support
services as their VI increased.® VI adversely
influences people’'s ability to care for
themselves and their dependents.® As
society ages and VI increases in prevalence,
sources of informal support for those
needing help will become less and a need
for other resources will increase.
Multimodal interventions are likely to be
required: recognising patients’ problems is
the initial step in relevant intervention
design.*

Major problems relating to
pharmaceutical packaging have been
reported.”’ Lack of standardisation in
packaging can cause confusion, particularly
for older people, and is a barrier to their
self-management. Several participants’
‘coping strategies’, including memorising
medications by touch, shape, or colour, were
upset when, with generic prescribing, the
size, shape, and colour of tablets and/or
packaging varied for prescriptions
dispensed on different occasions. There is a
need for pharmaceutical companies and
policy-makers to engage more with
patients, to determine cost-effective ways of
minimising problems due to different
generic preparations of the same medicine,
and to design more accessible packaging
(while recognising child safety issues).

Health beliefs are significant predictors of
medication adherence.” The study
participants with VI reported fear of the
consequences of not taking medication as
prescribed, a feeling that may contribute to
their poorer quality of life. Recognising their
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need for support in  medication

management is important.

Implications for research and practice

This study was set in the context of the UK
NHS, within which the potential influences of
costs of treatment and services on
medication adherence are removed, as these
are free at the point of care. However, the
findings indicate an insidious rising tide of
need for help in medication self-
management, as the numbers of older
people with VI increase. Healthcare
professionals should ask patients about their
vision,* and check that they have sufficient
support in opening packaging, distinguishing
tablets, measuring liquids, or using eye
drops or injections. Practical help may
include  providing more  accessible
information through large-print labels,

different textures and shapes of containers,®
electronic devices with pre-recorded voice
messages (talking labels), devices for
scanning labels and converting to audio
format (‘pen-friends), syringe-filling aids,
and ‘pillboxes” with medication packed in
daily quantities. Clinicians and pharmacists’
awareness of solutions to patients’ problems
should prompt them to inform policy-
makers and pharmaceutical companies
regarding ways to improve their health care,
recognising the associated cost implications
for commissioning of future services.
Further research, exploring how best to
address their needs, is warranted, to avoid
potential adverse health consequences from
non-adherence to prescribed medication,
and to inform strategies for cost-effective
support programmes.
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