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Abstract
Background There is a dearth of published data from resource-limited settings on appropriateness of medicines in older adults
using explicit criteria, but it is unclear if the STOPP/START criteria can be helpful. Objective To assess the usefulness of
STOPP/START criteria in assessing appropriateness of medicines in a resource-limited setting. Setting Medical, diabetic
and psychiatric clinics of a tertiary care hospital and elderly living in a selected locality in Colombo district. Method A
descriptive cross-sectional study was conducted over a 2 months period among adults >60 years on long-term medicines.
’Screening tool of older person's prescriptions' (STOPP) and ‘screening tool to alert doctors to right treatment’ (START)
criteria were used to assess appropriateness of medicines. Main outcome measures Potentially inappropriate medicines (PIMs)
and potential prescription omissions (PPOs). Results A total of 468 patients prescribed with 2841 medicines were analysed.
PIMs were seen among 167 (35.7%) patients, while PPOs were seen among 289 (61.8%) patients. Incomplete documentation
in health records, especially the absence of renal function status (53.7%), was a barrier for accurate assessment of PIMs and
PPOs. Some criteria could not be assessed due to differences in the healthcare settings and resources available. Conclusions
Inappropriate prescribing to older adults was a problem in the selected settings. Use of explicit criteria to detect inappropri
ate prescribing is important, but should be modified to suit the local context. Documentation in medical records should be
improved to allow for better assessment of appropriateness of medicines.
Keywords Medicines appropriateness • Older adults • Resource-limited settings • Sri Lanka • STOPP/START criteria

Impacts on Practice

• Potentially inappropriate medicines are a problem in
community-dwelling older adults in Sri Lanka and needs
to be addressed.
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• Using criteria appropriate to a resource-rich setting has
limitations when directly applied to resource-limited set
tings like Sri Lanka.
• To be meaningful, specific explicit criteria should be
developed to assess medicines appropriateness relevant
to the healthcare setting in Sri Lanka and other resource
limited settings.

Introduction
Prescribing for older adults is challenging. Changes in
pharmacokinetics and pharmacodynamics that occur with
ageing [11, increased potential for polypharmacy [2], lim
ited evidence regarding medicines effectiveness and safety
in older and frail patients [3] and the presence of multi
ple comorbidities, affect the effectively of medication in
older adults. These could lead to inappropriate prescribing
(IP). “Appropriateness” of prescribing is subjective and
depends on the quality of available evidence, prescriber and
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patient viewpoints and goals Inappropriate prescribing,
which includes both under- and over prescribing, results in
increased risks to patients outweighing the potential ben
efits Termed potential!) inappropriate prescribing” (PIP),
it rellectN the limn.Hums of the methods used to identify IP
and that the pnvcss of prescribing is subjective. PIPs result
in increased healthcare costs (4. 5], functional decline and
reduced quality of life (51 and adverse drug events t ADEs)
leading to hospitalisation and death [0]. The prevalence of
PIPs m older adults has been shown to v ary from 15 to 44%
[” . the variation being due to criteria used to define PIPs
and populations studied. A review of 19 studies conducted
in different countries found that one in five prescriptions for
older adults in primary care was inappropriate (8].
Implicit and explicit criteria help to identify poten
tially inappropriate prescribing (PIP) and improve therapy.
Implicit criteria such as medication appropriateness index
MAI) require interpretation by a clinician and can be time
consuming to use [9]. In contrast, explicit criteria such as
Beer’s and screening tool of older persons’ prescriptions
(STOPP) and screening tool to alert doctors to right treat
ment (START) are simple, quick to apply, objective and do
not need clinical judgment [9]. Both these explicit criteria
are expert consensus derived, but Beer’s has not been vali
dated outside North America [10].
STOPP/START (version 1) has 87 indicators which are
organised according to the physiological systems to which
each relate and refers to classes of medicines rather than speciric medications [11]. These features enhance its usability
and makes transferability to different healthcare systems eas
ier. STOPP identifies medicines that may have a potential to
be discontinued, while START addresses prescribing omis
sions. i.e. medicines that should be considered for use in cer
tain medical conditions in older adults. Although European
based and validated [ 12J, STOPP/START criteria have been
used to review the appropriateness of medicines of medical
inpatients [ 13], community-dwelling elderly [14-16] in Asia
[13. 16], Europe [15] and North America [ 14].
Sri Lanka is a low-middle income country in South Asia
that has a rapidly ageing population. The population of older
adults (>60 years) which was 2.5 million (12.4%) in 2012
is expected to double (24.8%) by 2041 [17]. Most of these
older adults are community dwelling and live with extended
families or alone. Therefore, optimising medicines use in
this population is an important clinical and public health
issue.
Sri Lanka provides free health care to all her people
through entirely state-funded healthcare institutions. People
may also opt to obtain health care from the private sector.
Annually, about 55% of outpatient (similar to General Prac
tice) and > 90% of inpatient care are delivered through state
healthcare institutions [18]. The medicines for state health
care facilities are selected from the Sri Lanka’s Essential

Medicines list (SL-LML) I I'M- The SL-EMI. is developed
based on the World Health Organization (WHO) model list,
the health needs specific lor Sri I .anka and the cost ot medi
cines. Thus, the medicines and facilities available in state
healthcare facilities may differ to those in developed coun
tries. These differences could make it difficult to apply indi
ces and tools developed in such settings effectively. When
patients opt to obtain health care from private (non-state
funded) institutions, all related expenses must be met either
through medical insurance or personal funds. Medicines
prescribed in such instances may be different to those in
the state healthcare facilities as cost is not a major limiting
factor. Such differences in social and healthcare systems and
availability of medicines in different countries necessitate
country-specific research to identify problems and to plan
remedial activities.
Aims of the study

•i

We planned a project to develop explicit criteria specific for
Sri Lanka for detection of PIPs in older adults. The aims of
the initial phase as reported in this paper were to determine
the prevalence of PIPs in selected settings using STOPP/
START criteria version 1 and to identify problems and limi
tations when using these criteria in the selected settings.
Ethics approval
The study was approved by the Ethics Review Committee of
the Faculty of Medical Sciences of University of Sri Jayewardenepura (B.Pharm. 2014/03).

Method
Study design
A descriptive cross-sectional study was conducted over
2 months among community-dwelling older adults
(> 60 years) on long-term medicines. Age cut-off of 60 years
was selected as it is the retirement age for people for state
institutions in Sri Lanka.
Setting
The study hospital was a tertiary care hospital in the
Colombo district with a bed strength of 435 with inpa
tient and outpatient facilities and an emergency treatment
unit. The hospital provides care in all major specialties
such as medicine, surgery, paediatrics and obstetrics and
gynaecology, and some selected finer specialties such as
psychiatry, ophthalmology and ENT. Specialised clin
ics are conducted regularly, and the patients obtain their
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monthly supply of regular medicines for diabet cs. other
non-communicable diseases (NCDs) and psychiatric ill
nesses from these clinics As there is no screening process
in Sri Lanka to attend a hospital, patients with any tvpe of
illness can seek treatment from any hospital. The clinics
were selected to represent the community-dwelling older
adults who would be on long-term medicines for chronic
illnesses.
I he community study was conducted with the objective
ol assessing some private sector prescriptions in addition
to state sector prescriptions. The selected area was dif
ferent to the catchment area of the selected hospital to
avoid overlap ot patients. The selected community had a
population ot 6000. of which 1370 were > 60 years of age
and living in the community (data from Grama Niladhari
office of the area, personal communications).
Data were collected from older adults aged > 60 years,
attending medical, diabetic and psychiatric clinics of the
study hospital and from older adults on long-term medi
cines living in the selected community study area. Long
term medicines were defined as prescription medicines
that the patient has been taking daily for chronic illnesses
for more than 1 month. These were identified from the
most current prescription of the patient.

Data collection
Data were collected by two trained pharmacists according to
a pie prepared checklist. This was based on STOPP/START
version I. Each patient’s current drugs were identified from
the latest prescription in the clinic records with them as
these would be the most accurate and up to date. Other rel
evant medical history was obtained from medical records
that were with patients and by taking histories according
to the checklist. Both pharmacists were involved in a single
patient at a time to avoid variability in data collection.
Data analysis

PIPs, which included potentially inappropriate medicines
(PIMs) and potential prescription omissions (PPOs), were
delected according to STOPP and START criteria, respec
tively. The initial assessment done by the pharmacists was
checked and endorsed by a clinical pharmacologist and a
clinical pharmacist to ensure accuracy. When there was a
difference of opinion, available guidelines and the literature
were perused and a consensus was reached.
Statistical Package for the Social Sciences (SPSS) ver
sion 20 was used for calculating frequencies of prescribed
medicines, total number of PIMs and PPOs and percentages
of PIMs. Significance level was set as 0.05.

Study sample

. I

Since there were no previous studies done in Sri Lanka, we
assumed that 50% of older adults would have medicines
that are inappropriate. Allowing 10% for missing data, and
considering a 95% confidence level, the required sample
si/e was estimated as 400 for each setting. In the hospital
sample, the patient numbers from each clinic were calcu
lated according to the proportion of attendance to clinics.
Every third outpatient, 60 years and above in age,
who attended the medical, diabetic and the psychiatric
outpatient clinics of the selected hospital and had their
clinic records with them were selected for the study until
the required sample size was obtained. Each patient was
included only once as changes to regular prescriptions
would be low in clinic settings unless a new compelling
indication was identified. In the community, the selected
population was divided into clusters according to the divi
sional map of the area and the cluster with the highest
inhabitants of elderly patients was selected as the study
area. Every house in a lane with older adults living in it
was identified to obtain 400 households for the community
study. Of these, older adults on long-term medicines were
selected for the study. Those without any health records
with them were excluded from the study sample. Written
informed consent was obtained from all those who fulfilled
inclusion criteria.

Results
In the hospital sample, all 400 randomly selected clinic
attendees (outpatients) had records for the relevant clinic
with them. All of them consented for the study and were
included in the final analysis. Although 400 households
with older adults were visited in the community, only 246
fulfilled the inclusion criteria. Of these, 178 were excluded
from the survey as they either refused to consent (N = 144)
or did not have any health records with them (N = 34). Only
68 older adults from the community were included in the
final analysis of 468 patients.
The most current medicine list of 468 patients which con
tained a total of 2841 medicines was analysed according to
the STOPP/START criteria (version 1).
Demographic data of selected patients arc given in
Table I. The mean age (standard deviation) of patients was
69.5 years (6.6), and 61.3% were female.
Common diseases for which patients were on long-term
medicines in both settings (N = 468) were NCDs such as
hypertension (251, 53.6%), type 2 diabetes (208, 44.4%),
ischaemic heart disease (209,44.7%) and bronchial asthma/
COPD (98, 20.9%). Of the 468 selected, 341 (72.9%) were
on medicines for multiple NCDs. Although no patients
were identified with psychiatric illnesses in the selected
£) Springer
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Table 1 Deino^rarhu- data o! selected patients
Study

•:

Hospital

Community

Total

\

N - oS

N - UiS

i6i t to 3%)

20(29 4'T)

239 <5‘> ST)

48(70.6':;)

IS I (38.7%)
287(61.3%)

UX)

S

Males
l'emails
U-.-

■ f\i/y (

% |

60 “0
"1 >0
>sI

267 (66 ST )
39(57.4%)
306(65.4%)
119(29.8%)
22(32.4%)
141(30.1%)
14(3.5%)
7(10.3%)
21(4.5%)
\ umber ><i prescribed medicines in the current medicine list of
patients f.V. %;
Medicines <5
105 (48.7%)
26 (38.2%)
221 (47.2%)
Medicines 6- 0
189(47.3%)
35 (51.5%)
224 (47.9%)
Medicines > 10
16 (4.0%)
7 (10.3%)
23 (4.9%)
Median, range
6(1-13)
7(1-13)
6.5(1-13)
Total N was used as the denominator tor calculating percentages;
Totals may not add up to 100% due to rounding up

community sample, schizophrenia (50.7%) and depression
(.34.3%) were the most common diseases among psychiatric
clinic attendees (N = 67).
Medicine lists of the majority of patients (456,97.4%) had
PIPs. PIMs were seen in 167 (35.7%) medicine lists, while
PPOs were seen in 289 (61.8%). We identified a total of 171
PIMs and 296 PPOs in our sample of medicines (N = 2841,

1(). V; of all medicines). Some common PIMs and PPOs
identified are shewn in 1 aides 2 and icspeclively.
We encountered instances where some of the STOPP/
START criteria could not be applied. For example, the
START criteria of “Home continuous oxygen with docu
mented chronic type I respiratory failure or type 2 respira
tory failure" could not be assessed as domiciliary oxygen
therapy is not available from state sector hospitals. The
absence of documented evidence of renal function (250,
53.7%) and serum Na+ (215, 45.9%) also prevented assess
ment of some criteria where these were needed.

Discussion
Our findings indicate that PIPs arc a problem in community
dwelling older adults in the settings studied. PIPs were iden
tified in medicines lists of most patients (97.4%). Out of the
2841 medicines analysed, 16.4% were PIPs (PPOs +PlMs).
This is comparable to findings from India (19.8%) [14] and
Europe (22%) [15].
Among the 400 medicine lists of patients from the hospi
tal, 83 (20.7%) were identified with PIMs and 173 (43.2%)
with PPOs. While the number of medicine lists with PIMs
was comparable, those with PPOs were much higher than
what was seen in a similar study conducted in a Korean
university hospital geriatric clinic. In this study, PIMs
accounted for 20.5%, while PPOs accounted for 26.5% of
all medicine lists of patients [20]. The higher percentage

%

Table 2 Some potentially inappropriate medicines (PIMs) identified
STOPP criteria

Study setting
Hospital N = 400a

(A) Cardiovascular system
Calcium channel blocker with chronic constipation
<B) Central nervous system and psychotropic drugs
Tricyclic antidepressant v/iih dementia or with glaucoma or with constipation or with pros
tatism or prior history of urinary retention or with an opiate or calcium channel blocker
Anticholinergics to treat extra pyramidal side elTccts of antipsychotic medications
Prolong use (> 1 week) of first-generation antihistamines
(C) Gastrointestinal system
Proton pump inhibitors for peptic ulcer disease at full therapeutic dosage for > 8 weeks
Anticholinergic antispasmodic drugs with chronic constipation
(H) Endocrine system
Glibenclamide or chlorpropamide with Type 2 diabetes mcllitus
Beta blockers in those with diabetes mcllitus and frequent hypoglycaemic episodes
(K) Drugs that adversely affect fullers
Neuroleptics in patients prone to fall (a fall in the last 3 months)
First-generation antihistamines in patients prone to fall

15 (3.8%)

9(13.2%)

28 (7.0%)

1 (1.5%)

37 (9.3%)

3 (4.4%)

14 (3.6%)

5 (8.4%)

14(3.5%)

2 (2.9%)

All identified PIMs are not shown on this table
aThe total number of patients (N) in each setting was used as the denominator for calculating percentages
^ Springer
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Table 3 Some potential rrescrptuMi ^m»ssu'r.> PPOsi identified
Stiuly setting

START criteria

Hospital N

n

) Cardiovas.:<!.ir '.V";
Warliinu m the ptevnee * i chronic atrial fibrillation
Aspirin or clopu'.ogrcl w-.th vi eUvumentcd history of atherosclerotic coronary, cerebral or peripheral
vascular div\ive :;i patients with stnus rhythm
Si atm thetapv with a divumcmed history of coronary, cerebral or peripheral vascular disease
ACT. inhibitor with chronic heart failure or following acute myocardial intraction
Beta blocker w ah chronic •'table angina
(B) Respiratory system
Regular inhaled |i2-agonist or anticholinergic agent for mild-to-modcratc asthma or chronic obstruc
tive pulmonary disease
(D) Gastrointestinal system
Proton pump inhibitor with severe gastro-oesophageal acid reflux disease or peptic stricture requiring
dilation
IF) Endocrine system
Metformin with Type 2 diabetes ± metabolic syndrome (in the absence of renal impairment)
ACE inhibitor or angiotensin-receptor blocker in diabetes with nephropathy
Ant;platelet therapy in diabetes mellitus with coexisting major cardiovascular risk lactors
Statin therapy in diabetes mellitus with coexisting major cardiovascular risk factors present

1(H)’ Community N=68*

101 (25.53.)

16 (23.3ft)

13(3.3%)

6 (8.8%)

11 (2.8%)

4 (5.9%)

119(29.8%)

21 (30.9%)

All identified PPOs are not shown on this table
;The total number of patients (N) in each setting was used as the denominator for calculating percentages
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of PPOs seen in our study could be due to our clinics being
more general in natures and cater for all adults (> 18 years
of age). In such situations, unlike in a specialised geriatric
clinic, less attention would be devoted to older adults and
their special needs.
The majority of the older adults (52.8%, N = 247/468)
had more than five medicines in a single medicine list. As
PI.VIs are more likely when more medicines are given to an
individual, it is important to regularly assess such medicine
lists to determine if all prescribed medicines arc needed.
Although first of this nature in Sri Lanka, our study
has some limitations. Incomplete documentation in health
records was a major barrier for proper application of STOPP/
START criteria version 1. The commonest omission was
the biochemical data that were needed to assess renal func
tions as only 218 (46.3%) had documented evidence of
renal function status—i.e. serum creatinine value or the
estimated glomerular filtration rale (eGFR). Although it
is possible that the relevant investigations have been done,
the absence of records prevented analysis of criteria such
as the appropriateness of digoxin dose prescribed, use of
NSAIDs and whether metformin should be prescribed or
not in those with type 2 diabetes in relation to renal function
status as given in STOPP criteria. The stage of heart failure
according to NYHA classification and the presence/absence
of diabetic nephropathy (urine microalbuminuria), serum
electrolyte values were the other information that was also

not documented in the records and hindered the assessment
of some of the STOPP/START criteria.
A special problem encountered in the community sample
of older adults was the absence of any health records with
them (N = 34). This is due to the practice of retaining some
of the health records, mainly the prescriptions/medicine
lists, in the hospital clinics, making it difficult to assess the
appropriateness as most patients did not know the names ol
their regular medicines. The problem is further aggravated
with medicinal names being staled in English, which is not
the primary language of the patients. The absence ol up-todate medical records with a patient would create problems il
they seek medical care from a different hospital or a healthcare provider. This is a common practice in Sri Lanka as
there are no proper referral systems in place.
The study population was from clinics of one hospital and
a selected community, and the prescribing practices would
reflect only of those practicing in the selected hospital and
community. Although it is difficult to generalise, the situ
ation was similar in a previous study done in three different hospitals using a different methodology [21]. It would
also be difficult to compare this with prescriptions exclu
sively from the private sector as prescribing practices dif
fer, depending on the availability of medicines and financial
status of patients.
Assessment of one medicine list of a patient using
STOPP/START criteria took an average of 10 min. This
£) Springer
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could pose practical problems if done in a busy clinic w ith
an average of 200 patients a day
As the STOPP START criteria were developed in Europe,
applying the existing criteria resulted in some limitations.
Some o! the recommended treatment modalities or drugs are
not readily available m the state sector hospitals in resourcelimned setting' such as Sri Lanka. This probably led to an
increase in the incidence of PIPs which in reality is not the
case. Similarly, although it is recommended to avoid tricy
clic antidepressants (TC As) and first-generation antihista
mines such as chlorpheniramine in older adults, these may
be the only drugs available in state sector hospitals for the
given indications as they are cheap and are included in the
National List of Essential Medicines of Sri Lanka (19).

5
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Conclusions
PIPs are a problem tor rational drug use in community
dwelling older adults in Sri Lanka. Explicit criteria such
as STOPP/START are valuable to delect inappropriate pre
scribing as they provide consistent means to benchmark
quality of prescribing. To be practical and meaningful, the
criteria should be appropriate for the healthcare setting. As
such, there is a need for development of explicit criteria that
are based on the healthcare system of countries such as Sri
Lanka where the availability of medicines and therapeutic
modalities may be determined by the cost and not by the
best recommended option. Such criteria would moist prob
ably have a wider acceptance among the users and the policy
makers in resource limited settings.
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