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ABSTRACT

Objective This study aims to advance understanding of
globally valid versus country-specific quality dimensions
and indicators, as perceived by relevant stakeholders. It
specifically addresses patient-level indicators for cataract
surgery.

Design A mixed-methods case study comparing
Singapore and The Netherlands

Setting Singapore (2017-2019) and The Netherlands
(2014-2015).

Participants Stakeholder representatives of cataract care
in Singapore and The Netherlands.

Intervention Based on the previously identified complete
set of stakeholders in The Netherlands, we identified
stakeholders of cataract care in Singapore. Stakeholder
representatives then established a multi-stakeholder
perspective on the quality of cataract care using a concept
mapping approach. This yielded a multidimensional
cluster map based on multivariate statistical analyses.
Consensus-based quality dimensions were subsequently
defined during a plenary session. Thereafter, Singaporean
dimensions were matched with dimensions obtained in

The Netherlands to identify commonalities and differences.

Main outcome measure Health-services quality
dimensions of cataract care.

Results 19 Singaporean stakeholders representing
patients, general practitioners, ophthalmologists, nurses,
care providers, researchers and clinical auditors defined
health-services quality of cataract care using the following
eight dimensions: clinical outcome, patient outcomes,
surgical process, surgical safety, patient experience,
access, cost and standards of care. Compared with the
Dutch results, 61% of the indicators were allocated to
dimensions of comparable names and compositions.
Considerable differences also existed in the composition
of some dimensions and the importance attached to
indicators.

Conclusions and relevance This study on cataract
care in Singapore and The Netherlands shows that
cataract care quality measurement instruments can
share a common international core. At the same time, it

Strengths and limitations of this study
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» The study presents a multi-stakeholder perspective
which includes all salient stakeholders.

» The study combines perspectives from the dis-
tinct leading health systems of Singapore and The
Netherlands.

» Using concept mapping, the studies combine
quantitative and qualitative techniques to present
consensus-based quality dimensions.

» Cataract care is a highly standardised mature health
service for which quality measures are well un-
derstood, and it therefore serves as a robust case
study to identify differences in quality perspectives
between stakeholders and countries.

» The methods are time consuming for participants,
which causes some time pressure on the data col-
lection and consensus building process.

emphasises the importance of taking a country-specific
multi-stakeholder approach to quality definition and
measurement. Complementing an international core set
with country-specific measures is required to ensure that
the included dimensions and indicators adequately capture
the country-specific quality views.

INTRODUCTION

Standardised measures are important to
measure, monitor, analyse and improve the
quality of health service delivery. The Inter-
national Consortium for Health Outcomes
Measurement (ICHOM) proposes global
minimum sets of outcome measurements
for health services to standardise outcomes
and improve processes globally.' While
having received much recognition, the
value of the ICHOM sets has also been
debated. The implementation of such
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international standards remains a major challenge,
for instance, for the globally most common surgical
procedure cataract.” While the use of large electronic
registries allows for large-scale tracking,” adherence to
the proposed standardised sets is limited.” Currently,
the outcome measures of cataract surgery vary across
countries and hospitals.”

ICHOM characterises the proposed global set for
cataract care as a compromise between the useful-
ness of data and the practicalities of data collec-
tion." The set is developed using a Delphi method.
The Delphi panel, however, may not have fully
included all salient stakeholders as it predominantly
consisted of ophthalmologists while failing to repre-
sent, among others, health insurance providers and
policymakers.* Moreover, it remains unclear whether
country-specific characteristics are appropriately
accommodated, reducing the validity as perceived
by local stakeholders. This is especially relevant as
quality definitions and dimensions are evidenced to
vary across countries.”

This study aims to advance understanding of glob-
ally valid versus country-specific quality dimensions
and indicators, as perceived by all relevant stake-
holders. It focuses on patient level dimensions and
indicators and has engaged and involved patients as
an important stakeholder, ensuring that their needs
and preferences are included, in alignment with the
principles of people-centred health services.” We
conducted a case study comparing cataract surgery
between Singapore and The Netherlands. The Neth-
erlands has topped the rankings of the European
Health Consumer Index from 2008 to 2016 and can
be viewed as a leading representative of a Western
healthcare system.®” Singapore’s health system is simi-
larly considered as leading and has been identified as
the best performing health system outside of Europe
by the WHO.®

The high quality health systems of both countries
provide accessible cataract care. In The Netherlands, all
citizens are mandated to purchase statutory health insur-
ance from private insurers which covers cataract surgery."’
In Singapore, the reimbursement system is anchored
in the twin philosophies of individual responsibility
and affordable healthcare.!" Singaporean patients are
required to provide a copayment for cataract surgery of
approximately 30% from their medical savings account.'?
In addition to health system differences, the organisa-
tional cultures and attitudes towards health also differ
essentially." '

Cataract surgery is one of the most cost-effective and
frequently performed surgical procedures worldwide,
as cataract is still a leading cause of blindness globally."”
The resulting importance of advancing a comprehen-
sive understanding of quality measures for cataract care
has already motivated the development of several global
registries.' "%

METHODS
Study design
We conducted a concept mapping study between 2017
and 2019 in Singapore to define quality dimensions of
cataract surgery and to systematically compare results with
those obtained in The Netherlands between 2014 and
2015." Below, we present the Singaporean study process
and the methods used to identify the commonalities and
differences between the quality dimensions of the two
countries. We begin with a brief description of concept
mapping and a summary of the Dutch data and results.**'
Written informed consent obtained from all partici-
pants prior to participation. Participants were reimbursed
for their time and travel costs.

Concept mapping

Concept mapping is a structured group conceptualisation
designed to integrate input from multiple stakeholders
with different expertise or interests on a set of items. It
results in a visualised clustering of the set of items which
represents the integrated input.'* ' Concept mapping
is a well-defined and reproducible mixed method that
allows for both qualitative and quantitative comparisons,
which is a relative strength over other approaches such
as Delphi studies.”** Through its participatory nature,
it combines group processes with multivariate statis-
tical analyses. There is no strict limit to the number of
participants that should be involved in concept mapping,
although the inclusion of 10-20 participants is advised.”
We invited participants representing all relevant stake-
holders following a stakeholder theory-based protocol,**°
while ensuring equivalence between stakeholders of the
two countries as much as possible. To include all relevant
stakeholders of cataract care in Singapore, we initially
selected a Singaporean counterpart for each of the
stakeholders included in the Dutch study, and then
subsequently added stakeholders considered relevant by
the researchers or stakeholders already included. Next,
representatives of all identified stakeholders were invited
to participate in our study.

For this study, quality indicators for cataract care
formed the items of interest. The set of items was obtained
by combining all indicators included in sets obtained
through systematic search of scientific and grey litera-
ture and allowing researchers and stakeholders to add or
delete items in case of consensus, as described in.* This
list involved health service quality indicators relevant at
the patient level. Quality indicators at the population or
national level, such as those included in the global action
plan of the WHO, were excluded.?”’

Following the concept mapping methods, each partici-
pant individually sorted the items into groups according
to similarity, and then labelled each pile and rated the
importance of each item on a 5-point Likert scale. These
data were analysed using Concept Systems Global MAX,**
which uses multivariate statistical analyses and hierar-
chical clustering.”” The resulting clusterings and maps
were interpreted by participants in group discussions,
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Table 1 Participation of stakeholder representatives in The Netherlands and Singapore

The Netherlands Singapore

Sorting Rating Meeting Sorting Rating Meeting
Patient 3 4 2 3 4 1
Patient federation 1 1 - - - -
General practitioner 2 2 1 4 g 1
Ophthalmologist 4 4 3 3 3 2
Optometrist/nurse 2 2 2 - - 2
Care provider 2 2 1 1 1 1
Health insurer 2 2 1 - - -
National healthcare institute 1 1 1 - - -
Researcher health services — - — 2 2 2
Management/clinical auditor - - - 1 1 3
Total 17 18 11 14 14 12

reaching consensus on a minimal number of well-defined
clusters for which cluster labels were agreed.

Preceding study in The Netherlands

After a systematic inclusion process, the following stake-
holders were included in the Dutch study® patients,
the patient federation, ophthalmologists, general prac-
titioners, optometrists, hospitals, private clinics, health
insurers and the national healthcare institute (which
represented the government), see table 1. Dutch data
were collected in 2014-2015. The resulting consensus-
based clustering into quality dimensions in The Nether-
lands can be found in table 2.

Study process in Singapore

To include all relevant stakeholders of cataract care in
Singapore, we initially selected a Singaporean counterpart
for each of the stakeholders included in the Dutch study,
and subsequently added stakeholders considered rele-
vant by the researchers or stakeholders already included.
This resulted in the inclusion of patients from Chinese,
Indian and Malaysian origin. Next, representatives of all
identified stakeholders were invited to participate in our
study. Further details are provided in the results section.

Between-country comparison

We used a descriptive approach for the cross-country
comparison between Singapore and The Netherlands.”!
First, we listed all items per cluster for Singapore and
The Netherlands. Second, we compared clusters between
the two countries and matched clusters based on item
and label commonality. More specifically, we first calcu-
lated the number of items in common for each pair of
clusters from Singapore and The Netherlands. Next, we
formed cluster pairs consisting of one Singaporean and
one Dutch cluster, with the objective to maximise the sum
of the numbers of items that these paired clusters had
in common, while also taking cluster labels into account.
For the resulting pairs, we then described similarities
and differences between the two countries regarding the

items in the paired clusters and the importance ratings of
these items.

Throughout the manuscript, we apply the cluster
labels defined by Singaporean participants unless speci-
fied otherwise. The interpretation of the similarities and
differences is left for the discussion.

RESULTS

Participants in Singapore

The seven stakeholder groups of cataract care in Singa-
pore were represented by 19 participants: patients,
general practitioners, ophthalmologists, care providers,
optometrists/nurses, researchers in health services and
management/auditors. Patients were of Chinese, Indian
or Malaysian origin. Out of a total of 19 participants, 14
participants conducted the digital sorting and rating
tasks, and 12 attended the group meeting. The Singa-
porean optometrists and nurses only participated in the
group discussion. Table 1 provides an overview detailing
the participation of stakeholder representatives at each
stage of the study. The researchers were included as
representatives of the Singaporean government, which
was identified as a salient stakeholder but chose not to
participate.

Consensus building among stakeholders in Singapore
Singaporean stakeholder representatives sorted the 125
items into an average of 10 piles (mean (M)=10, SD=4.8)
and rated them with a mean importance of M=3.75
(SD=0.38), suggesting a high overall importance of the
items. The items and their average importance ratings
can be found in online supplemental appendix 1.
Stakeholder representatives reached consensus during
the plenary meeting that the multidimensional scaling
(MDS) map with eight clusters provided most meaningful
quality dimensions. Considering the clusters clockwise
as presented in figure 1, the agreed-upon labels were
as follows: clinical outcomes, patient outcomes, surgical
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Figure 1 Multidimensional scaling (MDS) map for Singapore
with eight clusters (matching items with Dutch MDS map in
green).

process, surgical safety, patient experience, access, costs
and standard of care. One participant completed the
sorting and rating assignments after the plenary session.
These additional data had only very minor effects on
the resulting concept map. Subsequent adjustments
were communicated to and approved by all participants
involved.

The ‘stress value’ for the final MDS map was 0.29,
indicating that the model demonstrated a satisfactory fit
(concept maps have an average stress value of 0.28%’). The
average bridging values per cluster, which are indicative
of the relative agreement on rated items, are presented in
table 2. These bridging values indicate that stakeholders
demonstrated strong agreement on the grouping of
outcomes and experiences (clusters D, E, F), and weaker
agreement on indicators clustered as standards of care
(cluster G).

Between-country comparison

As shown in table 2, the Dutch and Singaporean MDS
maps consisted of seven and eight clusters, respectively.
Comparing item commonality and labelling between
clusters of The Netherlands and Singapore reveals that
clusters D through H can be straightforwardly mapped
identically (D to D, E to E and so on) between the
two countries (see online supplemental appendix 2).
The overall matched number of items is maximised by
matching B to B and C to C, and leaving the Singaporean
cluster A (costs) unmatched. Alternatively, when allowing
for one Dutch cluster to be matched to two Singaporean
clusters to accommodate the difference in number of
clusters, the Singaporean clusters A (costs) and B (access)
can be matched to Dutch cluster B (patient centredness
and accessibility).

As a result, 76 of 125 items (61%) are in matched clus-
ters in both countries—8b5 (68 %) when allowing the Singa-
porean clusters A (costs) and B (access) to be matched to
the Dutch cluster B (access). Items in cluster D (patients
experience), cluster E (clinical outcomes) and cluster
H (surgical process) corresponded most between The

Figure 2 Multidimensional scaling (MDS) map for the
Netherlands with seven clusters (matching items with
Singapore MDS map in green).

Netherlands and Singapore. Items in cluster C (surgical
safety) and G (standard of care) corresponded least.

In addition to appropriately matching clusters on items,
the matching also resulted in matching labels to corre-
sponding ones. For example: safety versus surgical safety
and experienced outcomes versus patient outcomes.
The eighth cluster that exists in Singapore but not in
The Netherlands is labelled cost (discussed extensively
below). Figures 1 and 2 show the MDS maps of Singapore
and The Netherlands. To aid visualisation of the similarity
between those MDS maps, points that represented the 76
items that were sorted in a corresponding cluster between
countries are coloured green.

Stakeholder representatives of both countries rated
clusters C (surgical safety) and D (patient experience) as
most important. Furthermore, cluster D (patient experi-
ence) contains the most items rated in the top-10 in The
Netherlands and Singapore.

DISCUSSION

Main findings

This study showed that while health-services quality
dimensions and indicators for cataract surgery—as well
as their importance—are largely shared between The
Netherlands and Singapore according to relevant stake-
holders, there are also important differences. We found
that considerable inter-country similarities exist in label-
ling health-service quality dimensions. On the other
hand, we found that the resulting dimensions and valua-
tion of the indicators are less uniform between countries.
To appreciate the differences, we interpret the results
per cluster below, from the least to the highest level of
correspondence.

Costs

In The Netherlands, the mandatory health insurance
fully covers cataract surgery,'’ whereas there is a copay-
ment of 30% in Singapore.'? This may explain why cost
is a separate cluster in Singapore but not in The Neth-
erlands. Consequently, many of the items included in
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the Singaporean cost cluster are found in the patient
centredness and accessibility cluster as identified in The
Netherlands.

Standard of care

Standard of care is another cluster with much difference
between The Netherlands and Singapore. The Dutch
nationwide registration, which contains complications,
may have reinforced the importance the Dutch attach
to standards—a phenomenon not found in Singapore.
By contrast, public hospitals in Singapore are subjected
to annual patient experience surveys by the Ministry of
Health, which is not the case in The Netherlands. This
might explain why Singaporean stakeholders sorted
related items (eg, items 71, 72, 77,78, 79) under standard
of care, whereas The Dutch sorted them under patient
outcomes.

Surgical safety

Surgical safety is found to be of high importance in both
countries. Several items clustered under surgical safety by
Singaporean stakeholders—for example, the provision of
information and choice options for patients (items 29,
38, 44)—are included in the patient experience cluster
in The Netherlands. This might be due to cultural varia-
tions in which Dutch respondents believe patients should
be well informed and engage in shared decision-making
on equal terms, whereas the Singaporean patients might
believe the ophthalmologist should take responsibility for
risks, safety and decision-making."?

Access

The concern for costs in Singapore appears to translate to
a limitation of patient choice regarding cataract surgeon,
medication and type of intraocular lenses. Freedom of
choice implies a higher copayment. The corresponding
items related to, for example, the choice of specific cata-
ract surgeons, prescription of medication or the type
of intraocular lenses, may therefore be associated with
access by Singaporean stakeholders, whereas this was not
the case from the Dutch perspective.

Further, Singapore has begun only recently to adopt
a model of care already established in The Netherlands.
In this model, the role of the ophthalmologist is reduced
and the role of others, such as optometrists and nurses, is
increased. In The Netherlands, several of the items that
relate to such care models (eg, 91, 104, 98, 111) ended up
in clusters surgical safety and standard of care, whereas
Singaporean stakeholders considered these items in the
access cluster.

Patient outcomes

Despite the present discussion on value-based healthcare
which emphasises the importance of patientreported
outcome measures (PROMs), the cluster patient
outcomes scored fourth out of eight on average in Singa-
pore, and the corresponding cluster scored third out of
seven in The Netherlands. The PROM items 65, 66, 67, 68
were rated as relatively important by Dutch stakeholders

but less so by the Singaporean stakeholders. Other clus-
ters and indicators, particularly surgical safety and patient
experience, were perceived as more important in defining
the quality of cataract care.

Patients experience

In terms of average importance score, the patient expe-
rience cluster scored highest in both countries. However,
patient engagement and patient involvement differ
between Singapore and The Netherlands. Communi-
cation to patients and information provisioning have
been institutionalised in The Netherlands for several
years, while bodies such as patient councils in hospitals
have not been introduced until recently in Singapore.
This may explain why several items related to informing
and empowering patients (eg, items 29, 38, 41, 45, 46)
are clustered in the patient experience cluster by Dutch
stakeholders, while the Singaporean stakeholders sorted
them mostly under surgical safety.

Surgical process
The surgical process cluster overlaps by 80% among the
two countries. Similar to the clinical outcomes cluster,
this is likely because of the technical nature of these
items, which are subject to long lasting international
discussion.'®”®

Clinical outcomes

The clinical outcomes cluster shows little difference
between The Netherlands and Singapore. Clinical
outcomes might be relatively easy to compare globally
as they are hardly affected by cultural variations across
countries. The global consensus may result from the
long-lasting international discussion of clinical outcomes
via the scientific literature, textbooks, international
ophthalmological bodies and organisations like the
WAEH (World Association of Eye Hospitals). Moreover,
both countries have well-established registries for clinical
outcomes which are linked to international registries.

Relationship to previous studies
As previously described,! the ICHOM cataracts stan-
dard set focuses on clinical outcomes, patient-reported
outcomes and surgical techniques—indicators which are
relatively straightforward to measure. The cluster clin-
ical outcomes covers many of the indicators included
in the ICHOM set. Although PROMs are included in
the important cluster patient outcomes, in The Neth-
erlands, the PROMSs included in the ICHOM were not
among the 10 indicators perceived as most important in
The Netherlands or Singapore. Stakeholders in our study
have selected other patientrelated dimensions as more
important in defining quality, as for instance related to
communication and information provisioning. None
of these highly important items are part of the current
ICHOM cataracts standard set.

At the country level, our study confirms that differ-
ences in cultures and health systems result in differences
in quality perspectives and comparability.®' Tt confirms
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that existing international standardised sets such as
the ICHOM cataracts standard set' can serve as a basis
yet need refinement to adequately capture the quality
perspectives of local stakeholders.” Appreciation of these
local perspectives requires rich contextual informa-
tion and can subsequently translate to country-specific
quality dimensions and measures which have broad stake-
holder consensus. Indeed, the current study emphasises
the importance of blending globally prioritised quality
dimensions and indicators with country-specific ones.
Moreover, when it comes to practical implementation in
a country, it is important to compose an appropriately-
sized set of indicators which are reliable and valid in the
context of the country, and for which data collection is
feasible. Based on stakeholder input and consensus, this
set may include additional indicators.*

Strengths and limitations

The benefits of using concept mapping to create
consensus across stakeholder perspectives also come with
some methodological limitations. Although participants
were carefully instructed regarding the approach, partic-
ipants appeared to have some difficulties with its open-
ended nature (eg, the process of labelling clusters). As
a result, many questions were raised during the plenary
meeting regarding methodology, leaving less time for
discussion and interpretation of the MDS map. In future
research, more time could be allocated to explaining the
theoretical background and method of concept mapping
in advance. Moreover, in both countries the government
was unwilling to be directly involved. While solutions were
found in both countries, the lack of direct government
representation is a limitation of our study.

Despite these limitations, our method of concept
mapping has advantages over the Delphi method previ-
ously used to define a set of quality indicators for cataract
care among stakeholders." Concept mapping can better
synthesise and cope with input from a broad and diverse
set of stakeholders. It weighs the individual contributions
provided prior to the plenary meeting equally, and subse-
quently creates consensus on dimensions without having
to compromise on differences. Further, it gives quantified
and visualised insight into dimensions and the subse-
quent similarities and differences between countries.

CONCLUSION

This study shows that while many similarities exist between
the identified quality dimensions and their perceived
importance in Singapore and The Netherlands, there
are also clear differences between the two countries.
Together with the differences among stakeholders per
country, the findings demonstrate the importance of
taking a country-specific multi-stakeholder approach to
quality definition and measurement. The implementa-
tion of country-specific quality measurement sets can
be based on a common international core yet requires

identifying country-specific measures to effectively reflect
the quality perspectives of local stakeholders.
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Appendix 1. Items and clusters derived from the MDS map Singapore, along their rating and bridging

values.

- Ratin Bridgin

Clusters and indicators & &ing References

value value

Cluster A: Costs 3,35 0.48

15 Patient needs permission of health insurance with regard to 357 Brouwer, W.
cataract surgery ! (2006)

10 Patient has experienced problems with the permission of the 786 Brouwer, W.
health insurer with respect to cataract surgery ! (2006)

7  Cataract surgery was fully reimbursed by health care insurer 3,79 Bm(;\gg;’)w'

18 Cqst of cataract care f9r patient (i e cost not / partially 3,86 Brainstorm
reimbursed by health insurer)

17 Ophthalmologist prescribed medications that were fully 391 Brouwer, W.
reimbursed by the health insurer ! (2006)
Patient has experienced problems with the ophthalmologist that 5 W

8 he/she wanted to visit because they had no contract with his/her 3,43 rc’(;ggg) '
health care provider

20 Actual costs of cataract surgery 3,79 Lundstrom, M.

(2009)
. . Damman, O.C.

25 Distance to hospital 2,79 (2012)

19 Patient wanted to visit an ophthalmologist for the purpose of 786 Brouwer, W.
cataract surgery that has no contract with his/her health insurer ’ (2006)

Cluster B: Access 3,59 0.49

Zichtbare Zorg

13 Amount of time for explanation of surgery to the patient 3,71 Ziekenhuizen

(2009)
Faber, M.

45 The ophthalmologist informs the patient during surgery about 336 (2012);

what is happening (from patient perspective) ’ Brouwer, W.
(2006)

103 Registration of the presence of cataract prior to cataract surgery 3,64 NOG (2013)
Average length of a consultation with the ophthalmologist Brouwer, W.

23 : . 3,43
according to the patient (2006)

Faber, M.
. : R (2012);

4 Consultations and preoperative examinations take place on the 293 Zichtbare Zorg

same day Ziekenhuizen
(2009)

91 Experience of the surgeon performing the cataract surgery 4,07 Brainstorm

9 Preliminary tests for cataract surgery take place in one day 3,43 Bm(uz\ggg')w'

98 Care provider qualifies drop anaesthesia as OK or as outpatient 364 Brainstorm
surgery
Ophthalmologist helps the patient within fifteen minutes after Brouwer, W.

22 ) 3,14
agreed time (2006)

. . . Zichtbare Zorg

24 Time of.meetl.ng ophthalmologist who performs cataract surgery 321 Ziekenhuizen
and patient with cataract (2009)
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11

111

104

21

41

16

99

12

92

95

94

2

Provider has a separate cataract care pathway for patients
referred by their GP or by the optometrist

Patient has contact with the same ophthalmologist during
consultations

Care professional who performs the 1st-day control in patients
with cataract (e g ophthalmologist, resident, optometrist)

Function of doctor performing the surgery (e g pool, resident)

Waiting time for the cataract surgery

Care is aligned with other care providers (optometrist, nurse,
general practitioner, etc) from patient perspective

Patient experiences problems after referral to get an
appointment with the ophthalmologist as soon as he/she wants

Place where cataract surgery takes place (OK / day treatment
centre)

Manner of informing about the day and time of cataract surgery

Provider is accredited

Presence of formal process which takes account of urgency when
planning cataract surgery

Patient has the same ophthalmologist during consolation and
surgery

Presence of formal logistics for information transfer between
employees

Patient experiences problems in reaching ophthalmology
department or clinic by telephone

Cluster C: Surgical Safety

97

86

90

Position of the person who assists during cataract surgery

Theatre room meets the nationwide standards in respect of the
prevention of infection when a cataract operation is carried out
under local anaesthesia

Healthcare provider uses a perioperative surgical checklist

2,79

3,93

3,64

3,93

3,86

4,00

3,57

3,79

3,14

4,29

3,50

3,86

3,50

3,71

3,94
3,57

4,50

4,00

Holmes, K.

Brouwer, W.
(2006)

Zichtbare Zorg
Ziekenhuizen
(2009);
OCCUR; Faber,
M. (2012);
Van Vliet, E.J.
(2010)

OCCUR

Brouwer, W.
(2006);
Damman, O.C.
(2012);
Zichtbare Zorg
Ziekenhuizen
(2009); ECHIM
(2011);
Conner-Spady,
B.L. (2004)

Brouwer, W.
(2006)

Brouwer, W.
(2006);
Damman, O.C.
(2012)

OCCUR
Brouwer, W.

(2006)
Menachemi,
N. (2008)
OCCUR

Faber, M.
(2012);
Damman, O.C.
(2012)

Brainstorm

Brouwer, W.
(2006)

0.44
OCCUR

NOG (2013)

Kelly, S.P.
(2013)

Stolk-Vos A, et al. BMJ Open 2021; 11:e046226. doi: 10.1136/bmjopen-2020-046226



Supplemental material

BMJ Publishing Group Limited (BMJ) disclaims all liability and responsibility arising from any reliance

placed on this supplemental material which has been supplied by the author(s)

BMJ Open

81

96

38

47

114

93

44

29

Registration of the opportunity to improve visual acuity and visual
function prior to cataract surgery

Patient is monitored during surgery by an anaesthesiologist

Patient receives information about which activity can and cannot
after cataract surgery

Patient has talked to anybody about the necessary help at home
after cataract surgery

Type of anaesthesia (drop, overall, retro bulbar, subtenon)

For anaesthesia use is made of ASA (risk assessment anaesthesia)

Patient can choose between different lenses

Patient receives information about possible symptoms after
surgery

Cluster D: Patients experience

30

31

26

27

33

85

36

Ophthalmologist explains things in an understandable way (from
patient perspective)

Ophthalmologist attentively listen to patient (from patient
perspective)

Ophthalmologist takes the patient seriously (from patient
perspective)

Ophthalmologist provides information about the risks of surgery
(from patient perspective)

Ophthalmologist has enough time for patient (from patient
perspective)

Ophthalmologist, nurses and other hospital staff ask patient or he
/ she is allergic to iodine

Nurse / optometrist / TOA explains things in an understandable
way to the patient (from patient perspective)

3,64

4,00

4,43

3,29

3,71

4,21

3,71

4,29

4,05

4,36

4,29

4,21

4,36

4,07

4,21

4,07

0.21

NOG (2013)

Faber, M.
(2013);
Zichtbare Zorg
Ziekenhuizen
(2009)

Brouwer, W.
(2006);
Zichtbare Zorg
Ziekenhuizen
(2009)

Brouwer, W.
(2006)

Lundstrém, M.
(2012);
OCCUR;

Brouwer, W.
(2006)

OCCUR

Zichtbare Zorg
Ziekenhuizen
(2009)

Faber, M.
(2012);
Zichtbare Zorg
Ziekenhuizen
(2009);
Brouwer, W.
(2006)

Faber, M.
(2012);
Brouwer, W.
(2006)

Brouwer, W.
(2006)

Faber, M.
(2012);
Brouwer, W.
(2006)
Faber, M.
(2012);
Brouwer, W.
(2006);
OCCUR
Faber, M.
(2012);
Brouwer, W.
(2006)

Brouwer, W.
(2006)

Brouwer, W.
(2006)
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32

28

84

43

48

102

35

40

42

34

37

39

Ophthalmologist is polite to patient (from patient perspective)

Ophthalmologist is willing to talk with the patient about things
who are not well expired (from patient perspective)

Ophthalmologist, nurses and other hospital staff ask patient or he
/ she is allergic to certain medicines

Ophthalmologist takes specific requirements of the patient into
account (from patient perspective)

Perception of ophthalmologist about the priorities of a patient to
get a cataract surgery

Physician determines systematic risk (e g COPD, dementia, deaf)

Ophthalmologist, nurses and other hospital staff explained
potential side effects in an understandable way to the patient

Nurse / optometrist / TOA is polite to patient (from patient
perspective)

Patient received information about the consequences of cataract
surgery for the use of glasses

Decision for cataract surgery is based on the ophthalmic
examination by an ophthalmologist and taken by the patient in
consultation with the ophthalmologist

Needs assessment and decision for cataract surgery is based on
the wishes of the patient

Nurse / optometrist / TOA attentively listen to patient (from
patient perspective)

Type of explanation to the patient about surgery on the first eye

Cluster E: Clinical Outcomes

53

52

51

57

58

59

Postoperative complication: uveitis requiring medication

Postoperative complication: uncontrolled elevated intraocular
pressure

Postoperative complication: persistent corneal oedema

Postoperative complication: posterior capsule opacification that
disrupts vision

Uncorrected distance visual acuity (UDVA)

Refractive outcome

4,14

3,86

4,21

4,00

3,50

3,50

4,14

3,93

4,07

4,29

4,07

3,93

3,86

3,89
4,07

4,29

4,21

4,07

4,07

4,00

0.17

Brouwer, W.
(2006)

Brouwer, W.
(2006)

Brouwer, W.
(2006)

Brouwer, W.
(2006)

Pager, C.K.
(2004)

OCCUR; Faber,
M. (2012);
Brouwer, W.
(2006)

Brouwer, W.
(2006)

Brouwer, W.
(2006)

Brouwer, W.
(2006)

NOG (2013)

Brouwer, W.
(2006);
Zichtbare Zorg
Ziekenhuizen
(2009)

Brouwer, W.
(2006)

Zichtbare Zorg
Ziekenhuizen
(2009)

Lundstrom, M.
(2012)

Lundstrom, M.
(2012)

Lundstrom, M.
(2012);
ICHOM (2014)

Lundstrom, M.
(2012)

OCCUR;
ICHOM (2014)
Lundstrém, M.
(2012); Hahn,

U. (2011);

Hahn, U.

(2012);

OCCUR
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49

55

64

60

61

110

63

Complication posterior capsule rupture

Outcomes of treatment be mirrored with other providers
Percentage patients having a discharge intention of one day, who
have an overnight admission following cataract surgery, during
the 6 months' time period

Percentage of readmissions (related to the operated eye) within
28 days of discharge after cataract surgery, for 6 months

Patient is operate on the same eye again after cataract surgery
within 3 weeks

Percentage of patient who have had cataract surgery on both
eyes, and in whom was at least 2 weeks between the two
successive surgeries

Number of cataract surgeries in patients over 50 years

Cluster F: Patient Outcomes

62
54

56

83

65

66

50

68

67
123

80

74

69

Uncorrected near visual acuity (UNVA)

Corrected distance visual acuity (CDVA)

Best corrected visual acuity (BCVA)

Not dependent of glasses after cataract surgery

Visual function according to the patient / Patient Reported
Outcome Measure, PROM (there are several instruments to
measure visual function the Catquest-9SF is recommended)

Good distance vision, e g recognizing people across the street
(from patient perspective)

Complications during cataract surgery

Good medium distance vision, e g reading subtitles on TV (from
patient perspective)

Patient is satisfied / dissatisfied with current sight

number of sutures after cataract surgery

Good very near vision, e g handwork (from patient perspective)

Registration of limitations in visual function prior to cataract
surgery
Recording of visual acuity prior to cataract surgery

4,29

3,93

3,31

3,79

3,79

3,57

3,14

3,82
3,50
4,14

4,14

3,46

3,77

4,07

4,29

4,00

4,14
3,29

3,79

3,71

3,93

0.31

Damman, O.C.
(2012);
Zichtbare Zorg
Ziekenhuizen
(2009)

Brainstorm

AHRG (2013)

AHRG (2013)

Brouwer, W.
(2006)

NOG (2013)

Zichtbare Zorg
Ziekenhuizen
(2009)

OCCUR
OCCUR;
ICHOM
Hahn, U.
(2011); Hahn,
U. (2012)

Levy, P. (2010)

McAlinden, C.
(2011)

Lundstrom, M.
(2009);
Brouwer, W.
(2006)
Lundstrom, M.
(2012);
OCCUR;
ICHOM (2014)
Lundstrom, M.
(2009);
Brouwer, W.
(2006)

Lundstrom, M.
(2009)

OCCUR

Lundstrom, M.
(2009);
Brouwer, W.
(2006)

NOG (2013)

NOG (2013)
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73

82

89

76

75

119

70

Patient experiences obstacles in everyday life by the current
vision

Degree of pain patients experienced during surgery

Each cataract surgery is recorded and, in event of a complication,
the video is discussed in a collegial consultation for learning

Good near vision, e g reading newspaper (from patient
perspective)

The provider shares its own complication rate and patient
satisfaction about cataract surgery with the patient (on the
website and in the patient flyer)

Postoperative medication (dexamytrex, lopidine, other)

Participation in traffic (from patient perspective)

Cluster G: Standard of care

88

100

78

105

106

71

109

101

107

72

14

With disappointing performance of treatment or a significantly
greater number of complications, the scientific society is called
for an audit or a working visit is scheduled at a better performing
clinic

Participation in nationwide registration system which include
complication registration

Provider uses PROM (patient reported outcome measure)

Percentage of patients who have had cataract surgery on both
eyes, and in whom a check has taken place before the second eye
was operated from 1 week after surgery of the first eye

Manner outpatient follow-up after the first check (e g return as
complaints, 2nd eye surgery, sue for old pathology, sue for
pathology prosecute by surgery)

Score for the ophthalmologist given by patients

Patient has been still in consultation after cataract surgery

Level of care professional who performs the examinations on
hospital location in the patient with cataract

Number of cataract surgeries per hospital location by specialism
ophthalmology

Score for the hospital given by patients

Way of 1st day monitoring (e g by telephone, in hospital, by
patient)

3,71

3,64

3,93

4,00

3,57

3,50
3,71

3,56

4,00

3,36

3,50

3,31

3,50

3,50

3,57

3,50

3,36

3,15

3,79

Lundstrém, M.
(2009)

Faber, M.
(2012);
Brouwer, W.
(2006)

Brainstorm

Lundstrom, M.
(2009);
Brouwer, W.
(2006)

Brainstorm

OCCUR

Brouwer, W.
(2006);
OCCUR

0.70

Brainstorm

IGZ (2013)

Brainstorm

NOG (2013)

OCCUR

Faber, M.
(2012);
Brouwer, W.
(2006)

Brouwer, W.
(2006)

Zichtbare Zorg
Ziekenhuizen
(2009)
Zichtbare Zorg

Ziekenhuizen
(2009)

Faber, M.
(2012);
Brouwer, W.
(2006)

OCCUR
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79 Score for the nurse / optometrist / TOA given by patients 3,14 Bri%’gg)w'
77 Patient would recommend hospital / clinic to friends and family 3,57 Br%‘ggg')w'
6 Ophthalmologist and other health care workers give conflicting 343 Brouwer, W.

information to patient (from patient perspective) ! (2006)
. . . . Brouwer, W.
1 The patient receives information about what to do after surgery 471 (2006): Faber,
in case of emergency M. (2012)
Cluster H: Surgical Process 3,70 0.42
124 Viscoelastic (progel, provics, other) 3,36 OCCUR
125 Location of incision (steepest axis, 100 degrees, temporal) 3,50 OCCUR
122 !nc.is?on .(corneal (22 mm), corneal (28 mm), limbal, scleral, 357 OCCUR
incision is enlarged, OCCI)
118 Cumulative Dispersed Energy (CDE) during surgery 3,36 OCCUR
115 Location of IOL implantation (sack 4,00 OCCUR
121 Duration of surgery (minutes) 3,29 OCCUR
Lundstrém, M.
(2012);
. . OCCUR;
120 Type of intraocular lens material 3,86 Zichtbare Zorg
Ziekenhuizen
(2009)
112 Difficulty of surgery (e g small pupil, dense cataract, corneal 386 L””?;érlt;';'M'
opacities, previous vitrectomy, patient movements, floppy iris) ! ICHOM (2014)
113 Applied surgical technique for cataract surgery 3,93 OCCUR
116 Applied phaco technique during cataract surgery 4,07 OCCUR
117 Keratometry K1 and K2 3,71 OCCUR
37 Compllcatlons of syrgery are discussed in collegial cqnsultatlon 385 Brainstorm
and, if necessary, improvement plans drawn up and implemented
108 Premium intraocular lens (multifocal, accommodating, toric IOLS) 3,71 Lun?;gf;;'m
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Appendix II: Number of items in common between Singapore and The
Netherlands

The Netherlands =

Singapore 4  Cluster A ClusterB  Cluster C ClusterD ClusterE Cluster F ClusterG ClusterH | Total SG
Cluster A X 9 0 0 0 0 0 0 9
Cluster B X 13 6 2 0 0 3 0 24
Cluster C X 0 5 4 0 1 0 1 11
Cluster D X 1 2 16 0 0 1 0 20
Cluster E X 0 0 0 12 0 1 0 13
Cluster F X 0 1 4 13 0 2 20
Cluster G X 2 1 0 5 6 0 15
Cluster H X 0 1 0 0 1 11 13
Total NL 0 25 16 23 16 19 12 14 125

Note: Arced cells indicate matching clusters between Singapore and The Netherlands
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