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Abstract

suitability to Sri Lanka.

in the country.

being validated through a multi-centre study.

Background: ‘Screening tool of older people’s prescriptions (STOPP) and screening tool to alert to right treatment
(START)' criteria is a useful tool to assess the appropriateness of medicines among older adults. However, the
original STOPP/START criteria developed in the West, may not be directly applicable to resource limited healthcare
settings like Sri Lanka. Hence, we aimed to modify STOPP/START criteria (Version 2) to suit Sri Lanka.

Method: Two investigators (a clinical pharmacologist and a pharmacist) reviewed and flagged criteria that were
unfeasible to Sri Lanka based on their previous research experiences on using STOPP/START version 1. A Delphi
consensus methodology was conducted among six experts, including geriatricians, clinical pharmacologists,
physicians and a pharmacist, to review and assess each criterion (including the ones flagged by the researchers) for

Results: Two Delphi validation rounds were conducted. A final meeting was held with the participation of all experts to
resolve disagreements and to establish 100% consensus. The expert panel agreed on a list of 105 criteria, including 70
STOPP and 35 START criteria, indicating an 8% reduction in criteria compared to the original version. Modifications
included complete removal (n = 11), re-wording (n = 25), splitting (n = 1) of original criteria and adding a new criterion
(n=1). Main reasons for modifications were unavailability of some medicines in the country, unavailability or inaccessibility
of specific clinical information required for assessment of criteria, and adherence to treatment guidelines commonly used

Conclusion: A list of ‘Modified STOPP/START criteria for Sri Lanka” was developed. These criteria are currently
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Background

Older adults are more prone to drug related problems as
most are taking a number of medicines for multiple co-
morbidities [1, 2]. Their physiology is different to that of
a young adult and normal doses of medicine recom-
mended for healthy adults may not be appropriate for
them [1]. Some diseases which are more prone among
older adults such as liver and kidney diseases may alter
metabolism and excretion of medicines and necessitate
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dose adjustments, substitution or even addition of other
medicines [1, 3]. Further, older adults may be suffering
with functional problems such as physical incapacities,
hearing and visual impairment and reduced state of
comprehension and retention of information which
would make them more prone to medication errors [4].
Thus, the category of older adults are a special group in
our society who require continuous monitoring and sup-
port in terms of their medicines.

Medicines of older adults need to be managed on an
individual basis as complications of one may be vastly
different from another. While individualized care is a
must in older adults to reduce drug related problems,
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screening for potential inappropriate prescribing would
be of help in identifying those who need special care.
Beers’ and Screening Tool of Older Persons’ Prescrip-
tions (STOPP) and Screening Tool to Alert Doctors to
Right Treatment (START) are simple, quick to apply,
and objective explicit criteria used to assess appropriate-
ness of medicines, but Beers’ criteria have not been vali-
dated outside North America [5]. STOPP/START
criteria are closer to the Sri Lankan healthcare system
than Beers'’.

STOPP/START will help to identify those with potential
problems in their prescriptions for the purpose of refer-
ring to appropriate specialist advice [6]. In fact, prioritiz-
ing older adults with drug related problems is important
for optimal use of healthcare services. STOPP/START
identifies potentially inappropriate prescriptions (PIPs) [4,
6, 7]. ‘Screening tool of older people’s prescriptions
(STOPP) criteria will help to identify potentially inappro-
priate medicines (PIMs) and ‘Screening tool to alert to
right treatment (START)" will help to identify potential
prescription omissions (PPOs). The latest version revised
in 2014, consists of 114 criteria, including 80 STOPP cri-
teria and 34 START criteria [8, 9].

Explicit criteria used to assess medication appropriate-
ness in a country needs to suit its healthcare system.
Most criteria are developed in the West and may not be
completely transferable to resource limited settings such
as the healthcare system in Sri Lanka. The prevalence of
older adults in Sri Lanka is expected to rise above 30%
of the population by the end of 2030 and is expected to
contribute to the increase in the prevalence of non-
communicable disease burden in Sri Lanka [10]. This in-
creasing trend will inevitably increase the demand for
healthcare services in Sri Lanka. The pool of human re-
sources for healthcare has increased over the last 10
years, but the skill mix is imbalanced including lack of
specialists. The overall healthcare cost reported in 2012
is expected to double by 2020 causing further pressure
on available resources for the provision of healthcare in
Sri Lanka [10]. Resource limitations result in limited ac-
cess to medicines, equipment, supplies, devices, less-
developed infrastructure and limited number of trained
healthcare professionals [11]. Previous experiences of
our research group on using STOPP/START criteria
(Version 1; 2008) in a hospital and community setting in
Sri Lanka, where both state and private healthcare ser-
vices co-exist, revealed several issues [12]. Users of
STOPP/START criteria as a tool to detect PIPs are only
expected to detect potential prescription problems based
on information available on medical documents, and a
comprehensive patient history. We experienced prob-
lems when assessing some criteria due to unavailability
of some information due to poor patient record keeping
practises in Sri Lanka. Some health information were
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not routinely documented by prescribers, while some in-
formation were not available at the community level as
medical records were retained in the hospital. Some cri-
teria were redundant as they were related to medicines
which are not registered in Sri Lanka, or is not routinely
used due to the availability of cheaper options [12]. Most
of the criteria that caused these practical issues hadn’t
changed in STOPP/START version 2 (2014).

Given these limitations, we identified the need for
modification and re-validation of the existing STOPP/
START criteria for low resource settings like Sri Lanka.
This paper aims to discuss the process of modifying the
STOPP/START criteria for Sri Lanka through a Delphi
consensus methodology.

Method

A Delphi consensus methodology was used among a
panel of six experts [13], including geriatricians (N = 2),
clinical pharmacologists (N=2), a specialist in internal
medicine (N =1) and a pharmacist (N=1) to assess the
suitability of the STOPP/START criteria (Version 2;
2014) for Sri Lanka. The expert group represented clin-
ical pharmacologists from academia, and clinicians from
tertiary healthcare hospitals (both state and private
owned). The STOPP/START criteria (Version 2; 2014)
was used as the working document with permission
from the original authors. Two independent investiga-
tors who facilitated the Delphi process (one clinical
pharmacologist and one pharmacist) had previous ex-
perience on using STOPP/START criteria (version 1;
2008), among 468 community dwelling older patients in
Sri Lanka [12]. Based on this previous experience, the in-
vestigators flagged criteria that are clearly irrelevant or
impractical in the Sri Lankan healthcare setting with jus-
tification. They also modified the wording of some cri-
teria to increase clarity and relevance to Sri Lanka. The
original STOPP/START criteria (Version 2;2014) includ-
ing the clearly marked modifications/eliminations was
used as the first draft for circulation among the experts
in Round 1. A five point Likert’s scale where ‘1’ indicated
‘Strongly agree’ and ‘5’ indicated ‘Strongly disagree’ was
used for scoring. The experts were first invited for the
study though electronic mail and the first draft was cir-
culated among them through electronic mail once the
invitation was accepted. The experts were asked to indi-
cate their agreement/disagreement considering the valid-
ity of the criteria in principle, and its relevance to Sri
Lanka. In addition to the Likert’s scale response, the ex-
perts were asked to write reasons upon disagreement to
any of the criteria. Results of the first round were ana-
lysed and criteria with a median score of 1 or 2, and a
75th centile value of not > 2.5, were retained [8]. Criteria
with a higher median value were rejected. The retained
criteria were used to make the second draft of the
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STOPP/START criteria for circulation in Round 2. Re-
sults of the second round were also analysed in the same
manner as in Round 1. Criteria with 100% agreement
among all experts were retained. Criteria with disagree-
ments, and criteria rejected in both first and second
rounds were collated for discussion at a face to face
meeting among the six experts to confirm their opinion.
Discrepancies in opinions regarding each of these cri-
teria were discussed one by one until 100% agreement
was reached among all experts on criteria to either re-
tain or reject.

Results

The Modified STOPP/START criteria for Sri Lanka con-
sisted of 105 criteria, including 70 STOPP criteria and
35 START criteria after two Delphi validation rounds
and a final meeting held with the participation of all ex-
perts to resolve disagreements and to establish 100%
consensus. Modifications included complete removal of
10 STOPP criteria and one START criterion, splitting of
one START criterion in to two, adding one new criter-
ion to the START section, and re-wording of 25 criteria
(17 STOPP and 8 START). A summary of the types of
modifications and main reasons for modifications of
these criteria are shown in Table 1. Eight original criteria
which were inconclusive in initial rounds were retained
with 100% agreement at the final meeting. More details
of modifications made to the STOPP/START version 2
are shown in Additional file 1: Table S1.

Criteria were modified due to, unavailability of infor-
mation in medical documentation to correctly assess the
criteria (n=2), presence of unnecessary words or
phrases (n =1), possible difficulty in assessing as an ex-
plicit criteria (7 =2), medicines or medicine strengths
not registered in Sri Lanka (1n=6), less clarity (n=>5),
medicines use justified in special cases (n=1), unavail-
ability of better treatment options in state healthcare
sector in Sri Lanka (#=2), matching current treatment
guidelines (n =3) [14-17], infrequent use in Sri Lanka
(n=1), duplication with other criteria (n = 3), and better
suitability as a START criteria (n = 1) (Table 1).

Nine criteria were flagged by the investigators for
complete removal before the Delphi Round 1, of which
only two were rejected after the Delphi validation
process. Four criteria were rejected in Round 1 and were
endorsed as rejected by experts at the final meeting. Five
other criteria were rejected at the final meeting after it-
erative discussions.

Discussion

STOPP/START criteria version 2 was modified to suit
the needs of a healthcare system operated in a resource
limited setting such as Sri Lanka. The modified criteria
consisted of 105 criteria including 70 STOPP and 35
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START criteria, indicating a 12.5% reduction in STOPP
criteria and a 3% increase in START criteria compared
to the original version. Among many reasons for modifi-
cation, removal of medicines or medicine strengths not
registered in Sri Lanka, and re-wording of criteria to im-
prove clarity were the most common.

STOPP/START criteria are useful to screen potential
medicine related problems among older adults attending
healthcare institutions of any level. It is especially useful
in resource limited healthcare settings like Sri Lanka [10,
11, 18] where the healthcare system is different in many
ways to resource rich countries. Sri Lankan citizens have
many treatment options including allopathic, and non-
allopathic options such as Ayurveda, Siddha and Unani.
Allopathic health services are offered by both, state insti-
tutions, free of charge, and by private institutions for a
fee. State owned allopathic health facilities range from
primary to tertiary care level but operate based primarily
on an essential medicines list due to limited availability
of resources. As there are a variety of health service
available, Sri Lankans are often found to use more than
one option and also seek treatment from multiple physi-
cians at any given time, leading to problems such as
medicine duplications and medicine interactions. Statis-
tics indicate that most Sri Lankans use private sector
health services for outpatient care, and state sector
health services for inpatient care [10, 11, 18]. However,
there is no formal method of linking health records of
the state and private sectors unless the patient is
knowledgeable enough to coordinate handwritten docu-
ments provided by each provider. Most state sector
health records are stored at the hospitals and patients do
not have a complete medical document in hand. A com-
plicated system of this nature could give rise to many
medication related problems simply through poor coord-
ination among healthcare providers. In Sri Lanka, pa-
tients also have direct access to any level of healthcare,
and do not have to go through a sequential screening
from primary to tertiary levels. Due to this reason, ter-
tiary care level health services are unnecessarily over-
burdened, while primary healthcare services are grossly
underutilized, and less well developed. The large patient
numbers anticipating tertiary care health services may
not receive due attention owing to limited resources
both in terms of availability of medicines and healthcare
professionals. This limitation too could greatly aggravate
the use of inappropriate medicines or omission of re-
quired medicines among patients, the aged being more
vulnerable. Thus, screening for potentially inappropriate
prescriptions by healthcare professionals first using the
modified STOPP/START criteria, and then referral of
selected patients for individualized care by specialists,
would be an effective way forward in ensuring patient
safety in a setting like Sri Lanka. However, given the
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Table 1 Types of modifications to criteria and related reasons
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Type of modification Reason for modification

Criteria (Original Number of criteria

identification) modified

STOPP criteria
Rewording by removing Medical documentation may not contain this information B2, B13 6
specific words Unnecessary 86

Possible difficulty in assessing as an explicit criterion B8

Some medicines not registered in Sri Lanka B10, B13, D3
Reworded by addition of some  To increase clarity C10, D12, E4, G5, H1, H3 8
words Medicine use justified in special cases D5

Better treatment options are not available in Sri Lanka in state sector D14
Reworded by changing specific  To match tablet strength/s registered in Sri Lanka @ 3
words To match current treatment guidelines [13] 8,9
Removed Medicine not registered in Sri Lanka Cc7 10

Better medicine options are not available in Sri Lankan in state sector D2, D7

Not commonly used in Sri Lanka — Simplify STOPP/START D11

Not registered in Sri Lanka E3, K4

Duplication with D5 K1

To increase clarity K2, 12,13

Duplication with START H2 L2

Better suited as a START criteria L3
START criteria
Reworded by changing specific  To match tablet strength/s registered in Sri Lanka A2 2
words To match current treatment guidelines [14, 15] A4
Reworded by addition of some  To increase clarity A7, A8 2
words
Reworded by removing specific Medical documentation may not contain this information B2, D1 4
words Some medicines not registered in Sri Lanka C4, E6
Removed Possible difficulty in assessing as an explicit criterion a 1
Spilt in to two criteria To increase clarity B1 1
Newly added To increase clarity H group 1

To avoid duplication

limitations on access to complete medical records of pa-
tients, and poor documentation practices, the tool used
for the assessment of inappropriate medicines should be
simple but comprehensive.

There are some limitations in this study that must be
acknowledged. The STOPP/START criteria were modi-
fied based on characteristics of the healthcare system of
Sri Lanka and hence may not be directly applicable to
other resource limited healthcare settings. If the modi-
fied tool is to be used in similar resource limited coun-
tries, it should be validated in the respective countries in
a similar manner. The expert panel was limited to only
six experts which is a small group but evidence supports
that this is an acceptable number for a scientifically valid
Delphi process [13]. Although all experts were involved
with care of older adults, there was limited representa-

tion from primary healthcare services. National

treatment guidelines are only available for some diseases
in Sri Lanka and this was also a limitation when validat-
ing the criteria.

Conclusion

In conclusion, the STOPP/START criteria were modi-
fied to overcome common issues encountered when ap-
plying the tool in low resource healthcare settings like
Sri Lanka. The modified criteria included 105 criteria; 70
STOPP and 35 START criteria, indicating an 8% reduc-
tion in criteria compared to the original version. The
simplified and more relevant set of criteria is expected
to yield a more realistic outcome when assessing for in-
appropriate medication among older adults in Sri Lanka.
It is expected that the modified tool will be used by
medical officers or pharmacists to screen out older pa-
tients with potentially inappropriate medicines to refer
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for specialist care. Once validated, we hope to make the
Modified STOPP/START criteria for Sri Lanka available
online and accessible without a fee for healthcare profes-
sionals in Sri Lanka. We also hope to introduce this tool
at undergraduate level in a relevant section of the Bach-
elor of Pharmacy curriculum. The modified tool could
also be largely applicable to other countries with similar
healthcare systems but should always be validated to the
respective country before application in large scale.

Supplementary information
Supplementary information accompanies this paper at https://doi.org/10.
1186/512877-019-1293-x.

Additional file 1: Table S1. Details of modifications in the ‘Modified
STOPP/START criteria’ for Sri Lanka.

Abbreviations

PIMs: Potentially inappropriate medicine; PIPs: Potentially inappropriate
prescriptions; PPOs: Potential prescription omissions; START: Screening tool
to alert to right treatment; STOPP: Screening tool of older people’s
prescriptions

Acknowledgements
None.

Authors’ contributions

NS contributed in conception and design of this study, acquisition of data,
analysis and interpretation of data, and drafting the manuscript. CAW contributed
in conception and design of this study, analysis and interpretation of data,
revising the manuscript critically for important intellectual content, and giving final
approval of the version to be published. AB, GF, DS, LS, JW, and CNW contributed
in acquisition of data, analysis and interpretation of data and giving final approval
of the version to be published. All authors agreed to be accountable for all
aspects of the work in ensuring that questions related to the accuracy or integrity
of any part of the work are appropriately investigated and resolved.

Funding

This work was supported financially by the University Research Grant (Reference
number: ASP/ 01/RE/MED/2015/46) of the University of Sri Jayewardenepura.
The funding body did not have any influence on conceptual design, collection,
evaluation or presentation of data, except for review and approval of the
protocol prior to funding.

Availability of data and materials
The datasets used and/or analyzed during the current study are available
from the corresponding author on reasonable request.

Ethics approval and consent to participate

Ethics approval was obtained from the Ethics Review Committee (ERC) of the
Faculty of Medical Sciences, of University of Sri Jayewardenepura (53/14).
Consent to participate was obtained verbally from Delphi experts as
approved by the above ERC.

Consent for publication
Not applicable.

Competing interests
The authors declare that they have no competing interests.

Author details

'Department of Pharmacy and Pharmaceutical Sciences, Faculty of Allied
Health Sciences, University of Sri Jayewardenepura, Nugegoda, Sri Lanka.
’Hemas Hospitals, Wattala, Sri Lanka. 3Departmem of Pharmacology, Faculty
of Medical Sciences, University of Sri Jayewardenepura, Nugegoda, Sri Lanka.
“Colombo South Teaching Hospital, Kalubowila, Sri Lanka. *Department of

Page 5 of 5

Medicine, Faculty of Medical Sciences, University of Sri Jayewardenepura,
Nugegoda, Sri Lanka.

Received: 8 January 2019 Accepted: 24 September 2019
Published online: 22 October 2019

References

1. Mangoni AA, Jackson SHD. Age-related changes in pharmacokinetics and
pharmacodynamics: basic principles and practical applications. Br J Clin
Pharmacol. 2004,57:6-14.

2. Rhalimi M, Rauss A, Housieaux E. Drug-related problems identified during
geriatric medication review in the community pharmacy. Int J Clin Pharm.
2017. https://doi.org/10.1007/511096-017-0571-y [Epub ahead of print].

3. Endres HG, Kaufmann-Kolle P, Knopf H, Thirmann PA. Welche Faktoren
begtnstigen die Anwendung potenziell ungeeigneter Medikamente bei
dlteren Menschen? Bundesgesundheitsblatt-Gesundheitsforschung-
Gesundheitsschutz.2017. https://doi.org/10.1007/500103-017-2654-2. [Epub
ahead of print] [English translation: http://europepmc.org/abstract/med/2
9138901].

4. Renom-Guiteras A, Thirmann PA, Miralles R, KlaaBen-Mielke R, Thiem U,
Stephan A, et al. Potentially inappropriate medication among people with
dementia in eight European countries. Age Ageing. 2018;47(1):68-74.

5. Levy HB, Marcus EL, Christen C. Beyond the beers criteria: a comparative
overview of explicit criteria. Ann Pharmacother. 2012;44:1968-75.

6. Hansen CR, Byrne S, Cullinan S, O'Mahony D, Sahm LJ, Kearney PM.
Longitudinal patterns of potentially inappropriate prescribing in early old-
aged people. Eur J Clin Pharmacol. 2017. https://doi.org/10.1007/500228-
017-2364-6 [Epub ahead of print].

7. Sennesael AL, Dalleur O, Henrard S, Artoisenet C, Schoevaerdts D,
Spinewine A. Implementing a screening tool to improve prescribing in
hospitalized older patients: a pilot study. Int J Clin Pharm. 2017. https://doi.
0rg/10.1007/511096-017-0563-y [Epub ahead of print].

8. O'Mahony D, O'Sullivan D, Byrne S, O'Connor MN, Ryan C, Gallagher P.
STOPP/START criteria for potentially inappropriate prescribing in older
people: version 2. Age Ageing. 2015;44(2):213-8.

9. Levy HB. Potentially inappropriate medications in older adults: why the
revised criteria matter. Ann Pharmacother. 2016;50(7):599-603. https://doi.
org/10.1177/1060028016642455.

10.  Embassy of the Kingdom of the Netherlands. The Health Sector of Sri Lanka.
2014. Available athttps//www.rvo.nl/sites/default/files/2016/01/Health%2
0sector%20in%20Sri%20Lanka.pdf [Accessed 20 Apr 2018].

11. Ministry of Health, Nutrition & Indigenous Medicine. Annual Health Bulletine
2015. 2015. Avaialbel at: www.health.gov.lk/moh_final/english/public/
elfinder/files/.../AHB%202015.pdf [Accessed 20 Apr 2018].

12. Premadasa SPK, Siripala UGS, Samaranayake NR, Wanigatunge CA.
Appropriateness of medications in prescriptions of elderly patients in a
selected area and in a selected government hospital. Annual Scientific Sessions
of the Pharmaceutcal Society of Sri Lanka; 1°* August 2015; Sri Lanka.

13. Thangaratinam S, Redman CWE. The Delphi technique. Obstetrician
Gynaecol. 2005;7:120-5.

14. National Institute for Health and Care Excellence (2012) Tuberculosis Venous
thromboembolic diseases: diagnosis, management and thrombophilia
testing. (NICE Guideline CG144). Available at: https://www.nice.org.uk/
guidance/cg144 [Accessed 20 Apr 2018].

15.  American Diabetes Association. Standards of medical care nn diabetes-2016.
Diabetes Care. 2016;39(Supplement 1).

16.  National Institute for Health and Care Excellence (2011). Hypertension in
adults: diagnosis and management (NICE Guideline CG127). Available at:
https.//www.nice.org.uk/guidance/cg127 [Accessed 20 Apr 2018].

17. Ceylon College of Physicians. Ceylon College of Physicians Guidelines.
Available at: https://ccp.lk/guidelines/ [Accessed 20 Apr 2018].

18.  Fernando D. The healthcare system in transition Ill. Sri Lanka, part 1. An overview
of Sri Lanka's healthcare system. J Public Health Med. 2000,22(1):14-20.

Publisher’s Note
Springer Nature remains neutral with regard to jurisdictional claims in
published maps and institutional affiliations.


https://doi.org/10.1186/s12877-019-1293-x
https://doi.org/10.1186/s12877-019-1293-x
https://doi.org/10.1007/s11096-017-0571-y
https://doi.org/10.1007/s00103-017-2654-2
http://europepmc.org/abstract/med/29138901
http://europepmc.org/abstract/med/29138901
https://doi.org/10.1007/s00228-017-2364-6
https://doi.org/10.1007/s00228-017-2364-6
https://doi.org/10.1007/s11096-017-0563-y
https://doi.org/10.1007/s11096-017-0563-y
https://doi.org/10.1177/1060028016642455
https://doi.org/10.1177/1060028016642455
https://www.rvo.nl/sites/default/files/2016/01/Health%20sector%20in%20Sri%20Lanka.pdf
https://www.rvo.nl/sites/default/files/2016/01/Health%20sector%20in%20Sri%20Lanka.pdf
http://www.health.gov.lk/moh_final/english/public/elfinder/files/%E2%80%A6/AHB%202015.pdf
http://www.health.gov.lk/moh_final/english/public/elfinder/files/%E2%80%A6/AHB%202015.pdf
https://www.nice.org.uk/guidance/cg144
https://www.nice.org.uk/guidance/cg144
https://www.nice.org.uk/guidance/cg127
https://ccp.lk/guidelines/

	Abstract
	Background
	Method
	Results
	Conclusion

	Background
	Method
	Results
	Discussion
	Conclusion
	Supplementary information
	Abbreviations
	Acknowledgements
	Authors’ contributions
	Funding
	Availability of data and materials
	Ethics approval and consent to participate
	Consent for publication
	Competing interests
	Author details
	References
	Publisher’s Note

