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• PURPOSE: Multifocal intraocular lenses (MIOLs) are 
effective in treating presbyopia before cataracts de- 
velop. This study measured health-related quality of life 
(HRQoL) and vision-related quality of life (VRQoL) af- 
ter clear lens extraction (CLE) and MIOL implantation. 
• DESIGN: Before-and-after study 

• METHODS: Patients were treated in Medilaser Coro- 
naria, CorGroup, Oulu, Finland. HRQoL was measured 

by a generic 15-dimension (15D) instrument. VRQoL 

was measured with Visual Function Index-14 (VF-14) 
questionnaire. 
• RESULTS: CLE and MIOL implantation was performed 

in 137 patients. The patient age was 57 ± 6.2 years (mean 

± standard deviation), and 58% were women. The near 
add was 2.1 ±0.3 diopters (D). The overall HRQoL 15D 

score increased from 0.938 ±0.058 to 0.955 ±0.057 at 
6 months ( P < .0001 vs baseline) and to 0.948 ±0.060 

at 1 year ( P = .02 vs baseline). The VRQoL VF14 score 
increased from 85.32 ±15.57 to 96.57 ±5.07 at 6 months 
( P < .0001 vs baseline) and to 96.61 ±6.48 at 1 year 
( P < .0001 vs baseline). The increase of HRQoL was 
correlated with the increase of VRQoL ( P < .04). 
• CONCLUSIONS: CLE and MIOL implantation im- 
proved HRQoL and VRQoL compared to spec- 
tacles in this 1-year follow-up study. Improve- 
ment of HRQoL was correlated with VRQoL. 
(Am J Ophthalmol 2021;227: 240–244. ©
2021 The Authors. Published by Elsevier Inc. 
This is an open access article under the CC BY li- 
cense ( http://creativecommons.org/licenses/by/4.0/ )) 
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resbyopia is an age-related condition where the
eye progressively loses the ability to focus on near ob-
jects. This loss of accommodation typically affects in-
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ividuals 45 years of age and older. In 2015, approximately
.8 billion people worldwide suffered from presbyopia. 1 

Presbyopia decreases the quality of life, 2 and it is com-
only and readily treated with spectacles. However, spec-

acles can limit active lifestyles, such as participation in
ports, or they can be unused for other reasons. Modern sur-
ical implantation of multifocal intraocular lenses (MIOLs)
s an option for optical correction of presbyopia that is avail-
ble before cataracts manifest. 3-5 The procedure is referred
o as “clear lens extraction” (CLE), and advances in this
echnology have enabled it to become a popular refractive
rocedure. 6-10 

MIOLs can induce aberrant light perception distur-
ances 11 ; thus, motivation to achieve spectacle freedom
ust outweigh the potential adverse effects. Vision-related

uality of life (VRQoL) improves with MIOLs, 12-14 but
e do not know if overall health-related quality of life

HRQoL) changes after CLE and MIOL implantation.
herefore, this study was initiated to determine if CLE and
IOL implantation improves HRQoL and VRQoL, as as-

essed by the HRQoL 15D questionnaire and the VRQoL
elf-assessed Visual Function Index-14 (VF-14) question-
aire respectively. 

METHODS 

STUDY DESIGN AND ETHICS: This was a prospective
onrandomized, noncontrolled follow-up study of 137 pa-
ients. The ethical board of Tampere University Hospital,
ampere, Finland, approved the protocol (ETL R14087).
rior to providing consent to participate in the study, each
atient was informed about the purpose, methods, and pos-
ible complications of the study, including the fact that,
or some patients, MIOLs are associated with aberrant light
erception disturbances. The study was conducted accord-
ng to Good Clinical Practice, and the study protocol ad-
ered to the tenets of the Declaration of Helsinki. 
The primary outcome was measured as the change in re-

ponse to the generic HRQoL 15D questionnaire after CLE
nd MIOL implantation and during the 1-year follow-up.
econdary outcomes were measured as changes in response
HED BY ELSEVIER INC. 
DER THE CC BY LICENSE 

G/LICENSES/BY/4.0/ ). 
0002-9394/$36.00 

https://doi.org/10.1016/j.ajo.2021.03.023 

http://crossmark.crossref.org/dialog/?doi=10.1016/j.ajo.2021.03.023&domain=pdf
http://creativecommons.org/licenses/by/4.0/
mailto:antti.viljanen@coronaria.fi
http://creativecommons.org/licenses/by/4.0/
https://doi.org/10.1016/j.ajo.2021.03.023


 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

•  

w  

e  

c  

(  

t  

t  

(  

Z

•  

±  

w  

s  

H  

m  

d  

C  

s

•  

o  

w  

1  

±  

a  

w  

h  

u  

l

•  

g  

t  

a  

T  

t  

u  

u  

r  

s  

c  

l  

i  

U  

f  

w

•  

A  

f  

f  
to the VRQoL VF-14 questionnaire and visual acuity. Pa-
tients were recruited from the clinics of Medilaser Coro-
naria (Oulu, Finland) where the surgeries were performed. 

• INCLUSION AND EXCLUSION CRITERIA: Inclusion cri-
teria were limited to patients with distance-corrected near
visual acuity < 0.5 Snellen at 40 cm using the standardized
40-cm reading chart, ages 40-75 years, eligible for bilateral
surgery, and corrected distance visual acuity ≥0.8 Snellen
in both eyes to exclude significant cataract. Exclusion cri-
teria were age < 40 or > 75 years, unilateral surgery, cor-
rected distance visual acuity < 0.8 Snellen in either eye,
clinically significant signs of or pre-existing glaucoma, age-
related macular degeneration, amblyopia, cornea dystrophy
or opacity, phacodonesis, or previous refractive surgery. 

• CLINICAL EVALUATION: Preoperative examination in-
cluded refraction, slit lamp evaluation, and funduscopy.
The following clinical indexes were evaluated: monocular
uncorrected distance visual acuity, binocular uncorrected
distance visual acuity, binocular uncorrected near and inter-
mediate visual acuity (UNVA 40 cm, UIVA 63 cm, UIVA
100 cm) using the Early Treatment of Diabetic Retinopa-
thy Study (ETDRS) charts with the 40-cm/63-cm/100-cm
ruler string, intraocular pressure (Icare tonometer; Revenio,
Vantaa, Finland), and biometry (IolMaster 500; Carl Zeiss,
Jena, Germany). Toric lenses were selected when applica-
ble. 

• GENERIC HRQOL: The generic HRQoL was assessed by
the HRQoL 15D questionnaire ( www.15d-instrument.net )
that evaluates 15 dimensions: mobility, vision, hearing,
breathing, sleeping, eating, speech (communication), ex-
cretion, usual activities, mental function, discomfort and
symptoms, depression, distress, vitality, and sexual activity.
For each dimension, the study subject chooses one of the 5
levels that best describe his or her state of health at present
time. The valuation system uses multiattribute utility the-
ory, and the dimension levels are calculated from a health
state descriptive system by using a population-based prefer-
ence. 15 The single index score (HRQoL 15D score) varies
on a 0-1 scale (1 = full health). The HRQoL 15D scores
were obtained prior to CLE and MIOL implantation and
at 6 months and 1 year after surgery. A change of 0.015 is
considered to be clinically meaningful. 16 

• VRQOL: VRQoL was measured with the self-assessed VF-
14. VF-14 scores were obtained prior to CLE and MIOL
implantation and at 6 months and 1 year after surgery. 

• NEED OF SPECTACLES: The need for spectacles after
surgery was evaluated with our 6-scale Likert-type questions
(6 = always, 5 = most of the time, 4 = half of the time,
3 = less than half of the time, 2 = sometimes, 1 = never). 
VOL. 227 CLE AND MIOL IMPLANTATIO
INTRAOCULAR LENSES: Surgeons selected MIOLs that
ere implanted with their own and their patients’ prefer-
nces. MIOLs were implanted into the lens bag after pha-
oemulsification. The MIOLs were Tecnis + 3.25 bifocal
Johnson & Johnson, Santa Ana, CA), Tecnis Symfony ex-
ended depth of focus IOL (Johnson & Johnson), PanOp-
ix trifocal (Alcon, Fort Worth, TX), FineVision trifocal
PhysIOL, Liège, Belgium), and AT LISA tri trifocal (Carl
eiss). 

STATISTICAL ANALYSIS: Data were calculated as means
standard deviations. The HRQoL 15D and VF-14 data

ere analyzed as previously described. 15 , 17 Repeated mea-
ures analysis of variance was used to assess factors affecting
RQoL 15D scores. Associations were tested with Spear-
an nonparametric correlations. Statistical analysis was

one with SPSS for Windows software (version 26.0; IBM
orp, Chicago, IL). P values < .05 were considered to be

tatistically significant. 

RESULTS 

CHARACTERISTICS OF THE STUDY SUBJECTS: The age
f the study population was 57 ± 6 years and 58% were
omen. All patients completed the 6-month follow-up, and
34 completed the 1-year follow-up. The near add was 2.1

0.3 diopters (D). Visual acuity and refraction changes
re presented in Table 1 . Nd:YAG laser capsulotomy (LCT)
as performed on 5.5% of the eyes, and laser refractive en-
ancement was performed on 7% during the 1-year follow-
p. There were no intraoperative complications, and no
ens removals were performed during the follow-up period. 

GENERIC HRQOL CHANGES DURING FOLLOW-UPS: The
eneric HRQoL 15D score increased from 0.938 ± 0.058
o 0.955 ± 0.057 at 6 months ( P < .0001 vs baseline)
nd to 0.948 ± 0.060 at 12 months ( P = .02 vs baseline).
he HRQoL 15D scores for vision, discomfort and symp-

oms, distress, and vitality improved over the baseline val-
es ( Figure 1 , P < .05 for each). At the 12-month follow-
p, only the vision dimension was improved ( P < .0001). In
epeated measures analysis of variance, age, gender, need of
pectacles, refractive sphere, refractive cylinder, surgery lo-
ation, surgeon, lens manufacturer, IOL focality, and base-
ine HRQoL 15D score were not associated with HRQoL
mprovement. Also, at the end of the follow-up, UNVA,

IVA, UDVA, need of spectacles, refractive sphere, re-
ractive cylinder, and LCT or laser refractive enhancement
ere not associated with HRQoL improvement. 

USE OF SPECTACLES AND CHANGES IN VF-14 AFTER CLE

ND MIOL IMPLANTATION: The use of spectacles, rated
rom 1 (never) to 6 (always), was reduced from 5.1 be-
ore CLE and MIOL implantation to 1.1 at both 6 and 12
N IMPROVES QUALITY OF LIFE 241 
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TABLE 1. Health-Related and Vision-Related Quality of Life After Clear Lens Extraction and Multifocal IOL Implantation 

Parameter Preop. (n = 137) Postop. 6 mo (n = 137) Postop. 12 mo (n = 134) 

UDVA (logMAR) 

Right eye 0.57 ±0.52 0.04 ±0.10 ∗ 0.03 ±0.09 ∗

Left eye 0.55 ±0.51 0.04 ±0.11 ∗ 0.04 ±0.10 ∗

Binocular UNVA (40-cm) (logMAR) 0.59 ±0.15 0.07 ±0.09 ∗ 0.08 ±0.09 ∗

Binocular UIVA (63-cm) (logMAR) 0.06 ±0.11 0.05 ±0.10 

Binocular UIVA (100-cm) (logMAR) 0.09 ±0.13 0.07 ±0.12 

Refraction sphere (D) 

Right eye 0.79 ±2.46 0.18 ±0.39 ∗ 0.19 ±0.38 ∗

Left eye 0.72 ±2.65 0.23 ±0.37 ∗ 0.23 ±0.33 ∗

Refraction cylinder (D) 

Right eye –0.66 ±0.47 –0.49 ±0.31 ∗ –0.49 ±0.28 ∗

Left eye –0.62 ±0.42 –0.50 ±0.28 ∗ –0.50 ±0.27 ∗

D = diopter, logMAR = log(minimum angle of resolution), Postop. = postoperative, Preop. = preoperative, UDVA = uncorrected distance 

visual acuity; UIVA = uncorrected intermediate visual acuity, UNVA = uncorrected near visual acuity. 

Data show preoperative and postoperative 6-month and 12-month results of visual acuity and refraction. 
∗P < .05 compared to preoperative values. 

FIGURE 1. Health-related quality of life (HRQoL) after clear lens extraction and multifocal IOL implantation. 6-month and 12- 
month results of HRQoL 15D dimensions. 
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months after CLE and MIOL implantation ( P < .0001 for
both). The VF14 score improved from 85.32 ± 16.57 at
baseline to 96.57 ± 5.07 at 6 months ( P < .0001) and to
96.61 ± 6.48 at 12 months ( P < .0001). The increase of
VRQoL VF14 score correlated positively with the increase
of HRQoL 15D score ( P < .04). 

DISCUSSION 

In this prospective follow-up study, we found improvement
of HRQoL after CLE and MIOL implantation. This im-
242 AMERICAN JOURNAL OF OPHT
rovement was related to enhanced VRQoL, and there
ere no specific anatomic or MIOL-related factors that pre-
icted these results. Therefore, we conclude that patients
ith presbyopia have a greater need for vision correction

han spectacles alone can provide. 
Porela-Tiihonen and associates reported that standard

ataract surgery increases the HRQoL in the first eye op-
ration, but not after an operation on the fellow eye. 18

n another study, HRQoL improved only after bilateral
ataract surgery. 19 In these studies, the patients were older
nd their postoperative HRQoL was lower than an age-
atched control population. 18 , 19 The HRQoL 15D instru-
ent measures 15 dimensions, of which only 1 is about
HALMOLOGY MONTH 2021 
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vision. We found positive changes also in other dimen-
sions at 6 months, including discomfort and symptoms, dis-
tress, and vitality. This is consistent with cataract stud-
ies in which improvement in dimensions other than vi-
sion were measured. 18 , 19 These findings suggest that vision
deficiency caused by either presbyopia or cataract broadly
affect patient well-being, and further, that ocular inter-
vention has a wide impact on the quality of life beyond
vision. 

VRQoL measurements assessed with the VF-14 ques-
tionnaire improved after CLE and MIOL implantation.
Preoperative evaluation included the need for spectacles.
Preoperatively lower VF-14 values among patients with
spectacle dependence indicates dissatisfaction with multi-
focal spectacles or the use of reading glasses. These con-
cerns may motivate patients to seek CLE and MIOL im-
plantation in an effort to gain spectacle independence.
VF-14 improvement after MIOLs has been previously re-
ported. 12 , 20 In our current study, we measured near and
intermediate visual acuities at 40 cm, 63 cm, and 100
cm with properly scaled ETDRS-type charts with rulers.
These distances are representative of modern vision needs,
for example, use of smart phone, computers, and automo-
bile dashboards. MIOLs provide excellent vision at these
distances. 

There was no major adverse event during any of the surg-
eries. LCTs and refractive enhancements were performed
on a small portion of subjects. The retreatment rate was
lower than reported in a previously published retrospective
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