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VERSION 1 - REVIEW 

REVIEWER Prof Irene Maeve Rea 
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REVIEW RETURNED 10-May-2015 

 

GENERAL COMMENTS Application of three different explicit criteria for assessing 
inappropriate prescribing for older patients: a nationwide prevalence 
study at ambulatory care visits  
This manuscript by Chirn-Bin Chang et al. assessed the ability of the 
locally developed Tiawanese Potentially Inappropriate Medication 
criteria (PIM-Tiawan) to detect potentially inappropriate medications, 
in comparison with the newly updated 2012 Beers criteria and the 
2010 Priscus criteria in the Tiawanese population, by using data 
from the Tiawanese National Health Insurance Research Database.  
The study group was a national cross-sectional study of ~ 1.7 million 
Tiawanese persons aged >65 yrs who visited the ambulatory care 
clinic in 2009, and included all those on the database with a date of 
birth on odd days.  
The research appeared to demonstrate that the prevalence of 
having at least 1 PIM was highest using the 2012 American Beers 
criteria (82%), followed by PIM-Tiawan (73%) and European 
PRISCUS (67%) criteria. Polypharmacy was identified commonly 
using all 3 criteria and similar PIMs were noted using PIM-Tiawan, 
the updated Beers and PRISCUS criteria, with non COX-selective 
non-steroidal anti-inflammatory drugs and benzodiazepines 
accounting for the leading PIMs. In groups divided by age 65-75 
years, 75-85 years and >85 years, the youngest group 65-75years 
showed the highest PIM association and in males compared to 
females, stratifed by sex.  
Comments  
This manuscript follows on a number of publications by this research 
group on Potentially Inappropriate Medications (PIMs) using data 
from the Tiawanese National Health Insurance Research Database. 
These followed on an initial systematic review and building of a local 
consensus for PIM-Tiawan criteria which uses only 24 statements 
compared to the 34 statements required for the Beers criteria.  
In the author’s recent published study of 25,000 Tiawanese Older 
Home Care Health Service Recipients >65 years of age (PLoS One 
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2014, 9,4:e94350) there were very similar outcome percentages of 
PIMs identified for Beers 82%, PRISCUS 69% and PIM-Tiawan 
63%, compared to the findings submitted in the current manuscript 
for ~1.1.million ambulatory care clinic attendees. This manuscript 
has increased participant numbers and statistical power but very 
similar outcomes, which does take away from the novelty of the 
study.  
Methods  
In the current study there should be improved clarification of the 
criteria for attendees at, and the role of the ambulatory clinic. Do 
attendees include those within the sector for Older Home Care 
Health Service Recipients for instance?  
The authors may wish to consider whether the additional 
stratification of the age groups, no of clinic visits and drugs used in 
the Tables adds value and the clarity of the results.  
Discussion  
As the authors say this is a population-based study of PIMs in 
Tiawan and the first study using half ~1.1 million of the entire 
Tiawanese National Health Insurance Research Datasbase 
database of subjects >65 years of age.  
However it is a locality study where the population is likely to have 
specific genetic and lifestyle factors together with cultural issues 
which make some of the outcomes less applicable globally. These 
aspects should be considered in the discussion.  
The reason for differences in the male and female PIM outcomes in 
this current study compared to the author’s previous study and most 
other studies needs more serious discussion, as does consideration 
of reasons for the use of anti-histamines which are widely 
prescribed.  
Overall drug prescription and use is high in Tiawan and the authors 
suggest some ideas to try and reduce polypharmacy such as 
education, prescription alert programme and limitation of drugs in 
hospital formulary. It would be of interest to know if any of these 
suggestions are in the process of implementation to encourage 
improved drug prescribing and outcomes for PIMs.  
Other considerations  
Table 3 seems to need Percentages arranged following patient 
numbers or on a subsequent line and not in the title line.  
The manuscript is well written. 

 

REVIEWER Eva Blozik 
Department of Primary Medical Care, University Medical Center 
Hamburg-Eppendorf, Hamburg, Germany 

REVIEW RETURNED 02-Jul-2015 

 

GENERAL COMMENTS Comments (numbers according to review checklist above):  
 
3. The present paper used date from 2009. However, both the Beers 
and the PRISCUS list have been published afterwards. It is not 
useful to publish prevalencance data which is obviously very likely to 
not represent the current state of medical practice. The authors 
should re-analyse their data set using a more recent year of 
observation.  
 
4./ 7. The logistic regression analysis performed to identify groups at 
higher risk of receiving PIMs are not descrived in sufficient detail.  
 
6. The main outcome of the study from my point of view is 
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prevalence of use of >= 1 PIM per year.  
 
8. The authors missed previous analyses of PIM using claims data:  
Blozik E, Rapold R, von Overbeck J, Reich O. Drugs Aging. 2013 
Jul;30(7):561-8.  
Reich O, Rosemann T, Rapold R, Blozik E, Senn O. PLoS One. 
2014 Aug 19;9(8):e105425.  
 
10./ 11./ 12.  
The message of the paper is not clear. Do the authors compare 
PIM-Taiwan against Beers and Priscus? If yes, it is unclear whether 
their conclusions are appropriate as substantial information is 
missing (e.g. how has the PIM-Taiwan been developed, what are 
differences and overlaps between the three lists, what is the 
proportion of medications avaiable in Taiwan from either list).  
Or is it the high prevalence of PIM use measured in this study the 
main message. This information, however, is rather outdated.  
If authors focus on risk factors for PIM use, they should explicitly 
discuss their results in the context of (an extensive amount) of 
previous reasearch on this topic. In addition, the special 
characteristics of the Taiwanese health system (e.g. very high level 
of service utililsation) and its implication for data interpretation and 
generalisation of the results should be discussed. 

 

REVIEWER Anna Renom-Guiteras 
Centre Fòrum Parc de Salut Mar  
Barcelona, Spain  
 
and  
 
Institute of General Practice and Family Medicine  
Witten/Herdecke University  
Witten, Germany 

REVIEW RETURNED 18-Jul-2015 

 

GENERAL COMMENTS Thank you for this opportunity to review the article entitled 
“Application of three different explicit criteria for assessing 
inappropriate prescribing for older patients: a nationwide prevalence 
study at ambulatory care visits”. The study of the prevalence and 
factors associated with the use of potentially inappropriate 
medications is a worldwide highly important topic at the moment. 
Therefore, it is important that the information from several countries 
is visible and also that the existing measurement tools are used and 
compared between each other.  
 
I find the present study of high interest. Nevertheless, I have 
identified some issues which I think could be improved.  
 
Major comments  
1- In the introduction, I am missing some information about the 
prescription patterns and tendencies in Taiwan compared with other 
countries. Are there important differences between drug markets? 
Also, how prevalent is polypharmacy? Is it similar to the prevalence 
in other countries?  
 
2- In the introduction, it is mentioned that you aim to investigate the 
ability of PIM-Taiwan to identify PIM versus the new Beers criteria 
and the PRISCUS criteria. Furthermore, in the conclusion (page 21), 
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you mention “The prevalence of PIM users in our population is over 
65%. The PIM-Taiwan has similar ability as Beers and PRISCUS 
criteria to identify PIM for older Taiwanese. Our results support the 
application of this tool to evaluate the prescription quality”. This 
sounds as if you have aimed at doing a validation of the PIM-Taiwan 
criteria with other lists. However, I wonder whether it was the real 
aim of the study and whether it is necessary, taking into account that 
the PIM-Taiwan criteria were developed specifically for the drug 
market in Taiwan. Was it expected to obtain higher prevalence of 
PIM because of that? Was it surprising for the authors to obtain 
similar results on prevalence? Were many of the PIMs specific from 
the drug market in Taiwan prescribed? This issues could be better 
presented and discussed. The aim of the study may be a simple 
comparison between tools and description of results.  
 
3- In the methods section, page 11 (around line 7), I strongly suggest 
that you mention the number of items from each PIM criteria that 
were taken into consideration, the reasons for that, whether you 
grouped criteria according to medication groups or not, and whether 
you transferred these criteria into ATC codes in order to allow the 
analysis of use of PIM.  
 
4- In the same line as point 3, at Table 2 (and methods section), line 
“Statements”, you mention that you assessed 15 statements of the 
PRISCUS list. As far as I know, the PRISCUS criteria include a 
higher number of criteria, namely 83 drugs which are considered as 
potentially inappropriate. Nearly all of these drugs are judged as PIM 
irrespective of the disease or syndrome. I understand that you refer 
to the number of drug groups that are considered in the PRISCUS 
list? This should be better explained and clarified, as the criteria of 
the PRISCUS list are based on the individual drugs more than the 
medication groups.  
 
5- In the methods section, it is unclear whether the Charlson Index 
was calculated using the three diagnoses gathered in each visit. This 
should be clarified.  
 
6- In the discussion (page 16, line 33), it is mentioned that the annual 
prevalence of PIM use is higher than the one reported in previous 
studies, and some references are given. Then, the authors explain 
several factors which are responsible for the relatively high 
prevalence in their study. However, I am not fully convinced by some 
of them. The second reason given is that the sets of PIM criteria 
were established after 2009, and therefore physicians did not have 
the chance to modify their prescriptions to reduce PIM. In my 
opinion, this may have been similar in the other cited studies. 
Regarding the third reason mentioned, the fact that the prescription 
indication was not taken into consideration may have underestimated 
the prevalence of PIM, instead of overestimated. Regarding the last 
reason mentioned, the high prevalence of polypharmacy in Taiwan, I 
see it as an important issue and I think it should be better described 
(references comparing the prevalence of polypharmacy in Taiwan 
compared with other countries could be provided).  
 
7- In the discussion the authors discuss about the factors associated 
with the use of PIM and the differences in the results depending on 
the PIM criteria used. The fact that results could not be adjusted to 
functional status and cognitive status should be mentioned during 
this discussion instead of later on when the limitations of the study 
are mentioned. It should be highlighted that results should be 
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interpreted cautiously because of that. Regarding the associations 
with the CCI score, if this score was calculated only with a limited 
number of diagnoses, then this should be also mentioned as a 
limitation. According to the results of a recent analysis using the 
European Union (EU) (7)-PIM list, a newly developed PIM list, with a 
cohort of old people with dementia (unpublished, presented in the 
IAGG Congress in Dublin 2015), a lower functional status might be 
associated with higher prevalence of PIM use, which could explain 
that even if comorbidity is low, people are prescribed PIM.  
 
8- In the discussion, page 19, line 15, authors argue about the risk of 
bleeding of NSAIDs and the difficulty to avoid benzodiazepines and 
NSAIDs. The authors may better refrain from this specific 
discussions and rather make a general comment regarding the fact 
that PIM lists are based on expert opinion because often evidence is 
lacking, there may be differences in the expert opinions depending 
on the prescription patterns, differences in the lists may be used to 
stimulate new research on the different drugs and to further update 
the existing lists. Furthermore, authors may add that PIM lists are 
aimed at supporting decisions but they do not aim at substituting 
individual decisions on prescription.  
 
Minor comments  
General:  
- Language check: I am not a native English speaker but I have 
identified some language issues and also some typing mistakes and 
therefore the manuscript may benefit from a language check. 
Examples: Page 5 (line 15): “receiving ambulatory care” (instead of 
“cares”); Page 6 (Strengths and limitations of the study), line 7: 
Instead of “providing evidence that high prevalence of (…)” I think it 
is better “providing evidence on a high prevalence of (…)”;  
Title:  
- Consider adding the country to the title.  
Abstract:  
- Primary and secondary outcomes measures: “Characteristics of 
PIM user compared between the 2012 Beers…” wouldn’t it be better 
“Characteristics of PIM user according to the 2012 Beers…”?  
- Results: “Non-COX-selective non-steroidal anti-inflammatory drugs 
and benzodiazepines accounted for most leading PIMs”: please 
specify according to which lists these drugs were the leading PIMs.  
- Second sentence of second point (higher healthcare utilizations): it 
could be made clearer why this is a strength of the study.  
Introduction:  
- You mention in the title “three different explicit criteria”. It may be 
worth to briefly introduce what “explicit criteria” are.  
- Line 53 (page 8): Some further literature may be added showing the 
association of PIM use with negative outcomes.  
- Line 13 (page 9): Reference of Beers criteria may be added if 
available.  
- Line 30 (page 9): “In Europe, the German PRISCUS (Latin for “old 
and venerable”) criteria were shown to reduce PIMs”. The references 
12-14 cited here do not show this reduction of PIM but are about the 
development of the list, prevalence data and factors associated. This 
should be corrected.  
- Line 44 (page 9): also the Austrian PIM list has been used. 
(http://www.europeangeriaticmedicine.com/article/S1878-
7649%2814%2900154-5/abstract?cc=y=) This reference may be 
added.  
Another study which may be taken into consideration (however, in 
this study authors focused on the incident PIM use (and excluded 
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patients receiving any PIM prescription in the year before): 
http://www-ncbi-nlm-nih-gov.ezproxy.uni-
wh.de/pubmed/?term=Potentially+inappropriate+medication+use+in+
older+patients+in+Swiss+managed+care+plans%3A+prevalence%2
C+determinants+and+association+with+hospitalization  
Methods:  
- Line 27 (page 10): this paragraph could be a bit better formulated. 
For example: “We enrolled all patients who were aged 65 years or 
older who had at least one ambulatory care visit in 2009 if their 
birthday was an odd number. Thus, this study represents half of the 
entire older Taiwanese enrolled in NHI who attended ambulatory 
care.”  
- Lines 44 to 50 (page 10): the information between brackets may be 
added as a reference at the end of the manuscript.  
- Line 10 (page 11): “Individuals who were prescribed at least one 
PIM in 2009 based on the three sets of PIM criteria were considered 
as PIM users”. Please explain that the three sets of criteria were 
studied separately. Otherwise, the reader may think that you 
combined the results of the three sets of criteria.  
- Line 18 (page 11): “up to three ICD-9-CM codes”. The reason why 
only three codes could be taken into consideration could be clarified.  
- Line 50 (page 11): “Patient demographic characteristics and 
healthcare use were investigated for their associations with PIMs”. 
Better: “(…) for their associations with PIM use”.  
- Line 51 to 54 (page 11): “We used stepwise multivariate logistic 
regression models to identify the correlates of having at least one 
PIM at patient level”. Please specify that you used this models for 
each PIM criteria separately.  
Results:  
9- I would suggest to add a sentence referring to Table 1 in the 
beginning of the section “Basic characteristics of study subjects” so 
that the reader understands that all the information mentioned here 
can also be found at this Table.  
10- Line 30 (page 14): “(…) exceeded 12 ambulatory care visits and 
two hospital visits in one year”.  
11- Table 1: number of people aged 75-84 years and number of 
people aged 85 or more years: the comma indicating thousands 
should be added.  
12- Table 1: weren’t there any people with Charlson Index of 0? Are 
they included in the first group? In this case, the category should be 
called “≤ 1”.  
13- Table 1: the variable “number of hospital visits in one year” has 
not been presented and described at the section “methods” (at the 
methods section the variable physician visits is mentioned instead, 
variable which is not presented in the results). This should be 
clarified.  
14- Line 39 (page 13), section “Description of PIM users”: Results 
are presented here as “highest” and “lowest” prevalence. However, 
no “p” values are presented here. Therefore, I suggest that you 
refrain from comparing results and use a more descriptive wording. 
The same applies for some of the sentences in the next paragraph 
starting with “Among the PIM users…”.  
15- Line 36 (page 14) (Association factors of PIMs): It is not clear to 
me why is mentioned “After multivariate adjustments”. Did not the 
results on CCI score belong to the same multivariate analysis?  
16- Line 20 (page 14): “Patients aged 75 and over were more likely 
than patients aged 65-74 to have…”. In order to increase precision 
please mention the two age groups above 75 (75 to 85 and 85 and 
older).  
17- Line 42 (page 14): “After multivariate adjustments, inverse 
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relationships were found between CCI score and PIM prevalence 
(…)”. Instead of “PIM prevalence” I suggest to be more precise and 
write “the use of at least one PIM”.  
18- Table 4: Variable “number of medications”. Not clear why you do 
not specify the different categories of this variable in this table. Was it 
taken as a continuous variable? The analysis done may be specified 
as a footnote.  
19- Page 15 (Leading medications in three sets of PIM criteria): “(…) 
psychotropic drugs and NSAIDs accounted for most frequent 
PIMs.”;“(…) were first generation histamine H1-receptor antagonists”. 
Please explain that pharmacological subgroups or chemical 
subgroups were established (this may be described in the methods 
section). You may consider to describe how the groups were done 
for those readers who are not familiar with the ATC coding system.  
Discussion:  
20- Line 12 (page 16): “We were able to evaluate the ability of PIM-
Taiwan criteria in assessing the appropriateness of drug 
prescriptions”. The evaluation of the ability of PIM-Taiwan criteria in 
assessing the appropriateness of drug prescriptions was not 
mentioned as an aim of this study. Thus, I suggest to refrain from 
adding this at the discussion. I would rather suggest saying “We 
were able to compare the results of the PIM-Taiwan criteria with the 
results of two other sets of well-established PIM criteria”.  
21- Line 21 (page 16): please add “(…) who had been prescribed at 
least one PIM in the ambulatory care setting”. 

 

REVIEWER Dr Holger Gothe 
Dept. of Public Health and Health Technology Assessment  
UMIT – University for Health Sciences, Medical Informatics and 
Technology, Hall in Tirol, AUSTRIA 

REVIEW RETURNED 22-Jul-2015 

 

GENERAL COMMENTS The manuscript is generally well written, but it needs a revision, 
especially in the results and discussion section (see comments 
below). Additionally, the readability would benefit from an English 
language check (see examples below).  
The strongest concern with this study is that the objective given in 
the abstract is not the main scope of the study. The question 
whether the PIM-Taiwan criteria are able to detect PIMs correctly 
and the comparison of its ability vs. the Beers and PRISCUS criteria 
may have already been answered in another publication by Chang 
and Chan (no 9 in the reference list). The objective formulated in the 
last paragraph on page 8 is much more in line with the whole study 
description than the objective cited in the abstract. Regarding the 
structure of the manuscript, the aim of the study should not be 
hidden in the last paragraph of the introduction section. Instead, it 
should form a separate section with a precisely formulated research 
question.  
(N.B.: Line numbers given in the following comments refer to the 
numbers printed at the margins of the manuscript pages, they are 
not based on the authentic line count.)  
 
Methods section:  
Page 10, line 10 et sqq.: The NHIRD database should be described 
in greater detail. Obviously, only ambulatory drug Rx were analysed. 
I presume, as in many other countries, the NHIRD database 
contains Rx data only from ambulatory care and not from inpatient 
care. This, however, should clearly be stated in the methods 
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chapter.  
Page 10, line 27 et sqq.: In a secondary data analyses as performed 
by the authors, adequate equipment provided, sample size normally 
does not cause major problems for the analytic procedures. In 
general, the main problem is data availability. Considering this and 
presuming that the authors had access to the complete NHI data 
base, it is unclear why only beneficiaries with odd numbers in their 
birthday – and not all beneficiaries – were enrolled in the research 
dataset. The authors should explain why they renounced conducting 
the complete survey of all NHI Taiwanese people aged 65 or older.  
Page 10, line 42: “Each oral medication covered by NHI has a 
unique code…” – what about non-oral medications? Are they not 
covered in the NHI database?  
Page 10, line 42: “…a unique code that was mapped into the 
Anatomical Therapeutic Chemical (ATC) code (Yea-Huei Kao Yang, 
Ching-Lan Cheng, Ya-Chuan Chang. “To establish therapeutic 
classification of the pharmaceutical preparations” [final report project 
no.102-TFDA-P-044]).” – The problems when mapping NHI codes to 
ATC codes should be mentioned and discussed (unambiguousness, 
clarity of assignment). Could these mapping problems have had an 
impact on the PIM classification in the various checklists? Where 
has the given reference (“final report project no.102-TFDA-P-044”) 
been published?  
Page 10, line 53 et sqq.: I presume the NHI database does only 
provide diagnoses assigned to beneficiaries during physician visits. 
This does not allow for taking these diagnoses as medication 
indications. This limitation is mentioned in the discussion section 
(page 17), but even if it is not relevant for the analysis itself it should 
be clearly stated in the methods section.  
Page 11, line 4 et sqq.: The authors should explain the content of 
the cited tables (table 1 of the PIM-Taiwan and table 2 of the Beers 
criteria).  
Page 11, line 36 et sqq.: What about Rx during hospital stays? If this 
information is not covered in the dataset (cf. first comment above) 
this should be explicitly mentioned.  
 
Statistical analysis section:  
Page 10, line 47 et sqq.: Which “patient demographic 
characteristics” were used? How was “healthcare use” 
operationalized?  
 
Results section:  
The results section is rather short. Especially the tables 2 and 3 
should be presented more exhaustively in the text. Also, it should be 
stated in the text that there was no beneficiary in the sample without 
any medication. This means that every patient who has a physician 
contact (which was one of the inclusion criteria) receives a minimum 
of one Rx.  
Furthermore, it seems to be tautological that beneficiaries who have 
been identified by the PRISCUS criteria had highest disease 
severity, being PRISCUS the most “demanding” check list with the 
lowest identified prevalence of PIM utilizers and, coincidentally, the 
highest utilization of health care resources. This finding should be 
discussed in the discussion section.  
A second tautology is the statement (page 14, line 27 et sqq.) 
“Patient who were prescribed with more medications in 2009 were 
more likely to have PIMs across all three sets of criteria.” Evidently, 
it is rather trivial: the more medications a patient receives the higher 
is the chance that almost one of them is a PIM.  
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Discussion section:  
In contrast to the results section this section is rather long. In part, 
this section reports and discusses findings which have not been 
mentioned earlier in the results section. For example, 
benzodiazepines (page 18, line 33, and page 19, line 4 et sqq.), 
amiodarone (page 18, line 39), and digoxin (page 18, line 42) have 
not been mentioned in the results section. Apparently, both chapters 
would benefit from extensive reorganization, treating only those 
findings in the discussion section which have been presented before 
in the results section.  
It is not clear how the authors come to the conclusion that they “can 
evaluate whether PIM-Taiwan is a better tool to identify more PIMs 
and associates with higher health resources utilizations” (page 20, 
line 42). Better than which alternatives? Are not the other two criteria 
catalogues (Beers and PRISCUS) the competitors? How can the 
PIM-Taiwan checklist be “better” if, beforehand, it had been 
validated against the two established checklists?  
The last paragraph concludes that “PIM-Taiwan has similar ability as 
Beers and PRISCUS criteria to identify PIMs for older Taiwanese”. 
How can this conclusion be supported by the study when in the 
results section “Description of PIM users” (page 13, line 39) the 
authors reported that “The prevalence of patients with at least one 
PIM during the year was highest (86%) using the Beers criteria and 
lowest (67%) using the PRISCUS criteria”. Considering this finding, 
there should be some differences in the identification abilities of the 
three tools…   

 

 

VERSION 1 – AUTHOR RESPONSE 

Reviewer: 1  

Reviewer Name Prof Irene Maeve Rea  

Institution and Country Queens University Belfast United Kingdom  

 

Comments  

This manuscript follows on a number of publications by this research group on Potentially 

Inappropriate Medications (PIMs) using data from the Taiwanese National Health Insurance Research 

Database. These followed on an initial systematic review and building of a local consensus for PIM-

Taiwan criteria which uses only 24 statements compared to the 34 statements required for the Beers 

criteria.  

In the author’s recent published study of 25,000 Taiwanese Older Home Care Health Service 

Recipients >65 years of age (PLoS One 2014, 9,4:e94350) there were very similar outcome 

percentages of PIMs identified for Beers 82%, PRISCUS 69% and PIM-Taiwan 63%, compared to the 

findings submitted in the current manuscript for ~1.1.million ambulatory care clinic attendees. This 

manuscript has increased participant numbers and statistical power but very similar outcomes, which 

does take away from the novelty of the study.  

 

Thank you for the comments.  

This study collected claim data from half of entire older Taiwanese with ambulatory care visits 

(n>1,1M). The previous study only covered patients with home health service (n about 25000). The 

two were significantly different and the findings on prevalence or correlates of PIMs are also different. 

For example, the ranking of PIM prevalence in this study is Beers >PIM Taiwan >PRICUS while the 

ranking of PIM prevalence of the previous study is Beers >PRICUS >PIM Taiwan. Even the 

methodology and findings are still similar in some aspects; we believe there are still enough unique 
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features of the current study.  

 

Methods  

In the current study there should be improved clarification of the criteria for attendees at, and the role 

of the ambulatory clinic. Do attendees include those within the sector for Older Home Care Health 

Service Recipients for instance?  

 

Thank you for the comments.  

In page 10, 1st paragraph, line 14; we added “We enrolled all patients who were aged 65 years or 

older who had at least one ambulatory care visit in 2009 if their birthday was an odd number. For 

confidentiality control, NHI would not allow release of the entire elderly population for analysis. Thus, 

this study represents half of entire older Taiwanese enrolled in NHI who attended ambulatory care for 

their acute or chronic illness without considering their residence.”  

Therefore, we did not exclude those receiving service of home healthcare because the percentage of 

patients with the homecare health service was only 2% in our database.  

 

The authors may wish to consider whether the additional stratification of the age groups, no of clinic 

visits and drugs used in the Tables adds value and the clarity of the results.  

Thank you for the comments.  

We reanalyzed the data and revised the Tables and result section. We tried to decrease the 

stratifications of the age group and no. of clinic visit, and drug uses in all tables and made them 

uniform.  

In page 14, 1st paragraph, line 2, we added “Basic characteristics of study subjects  

As shown in Table 1, a total of 1,164,701 older patients were enrolled in this study. More than half of 

them (55%) were aged 65-74 years, and 48% were men.”  

From line 9, we modified the content as “Healthcare resource use was also high: 43% of patients 

exceeded 24 ambulatory care visits and 32% of patients visited more than 4 hospitals in one year. 

Among three groups of age, patients aged 75-84 years have highest rate in clinic visits but those 

aged 65-74 years visited highest number of hospitals. All patients in our study population had been 

prescribed at least one drug during their ambulatory clinic visits. Forty-three percentages of all 

patients were prescribed more than 20 different medications in one year, especially those aged 74-85 

years. Those who aged more than 85 years had lowest rates of hospital visits and lowest number of 

medications.”  

 

Next paragraph was changed to “Description of PIMs users  

The characteristics of three sets of PIM criteria were listed in Table 2. The 2012 Beers criteria 

included highest number of statements and individual drugs and the number of individual drugs in 

PIM-Taiwan and PRISCUS criteria were only about 60% of the Beers’ lists. The availability of PIMs is 

highest in Taiwan but lowest in 2012 Beers criteria (100% vs. 76%). After considering medication 

availability, 2012 Beers criteria still had highest number of individual drugs in three sets of criteria. 

The prevalence of patients with at least one PIMs during the year was 86%, 73% and 67% using the 

Beers criteria, PIM-Taiwan criteria and PRISCUS criteria, respectively.  

By applying 2012 Beers criteria, 87% of women had been prescribed at least one PIMs (Table 3). 

Among the PIMs users from the three sets of criteria, aged 74-85 years had highest risk to be 

prescribed at least one PIMs by using the 2012 Beers criteria and PRISCUS criteria. But, those aged 

65-74 years had highest risk to be prescribed with medications listed in PIM-Taiwan criteria. Those 

having higher number diagnoses were at high risk to be prescribed with PIMs compared with those 

with lower number of diagnoses. Compatible with their high disease burden, patients visited exceeded 

24 ambulatory clinics and more than four hospitals had higher risk to have PIMs. The percentage of 

having 2012 Beers PIMs increased over 95% if patients exceeding 24 clinic visits, 4 different hospital 

visits and 20 different medications.”  
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Discussion  

As the authors say this is a population-based study of PIMs in Taiwan and the first study using half 

~1.1 million of the entire Taiwanese National Health Insurance Research Datasbase database of 

subjects >65 years of age.  

However it is a locality study where the population is likely to have specific genetic and lifestyle 

factors together with cultural issues which make some of the outcomes less applicable globally. 

These aspects should be considered in the discussion.  

 

Thank you for the comments.  

In page 19, first paragraph, line 8; we added as “Although the PIM-Taiwan criteria were established 

for local use in Taiwan, most of individual PIM in our criteria was included in the Beers criteria and 

other country-specific PIM criteria. It is convenient for other regions without their own PIM criteria to 

apply this tool to measure prescription quality at population level. Nevertheless, the PIMs prevalence 

in Taiwan only represented local prescription preference and health resource utilizations under the 

coverage of NHI of Taiwan. Also, the availabilities of drugs listed in the 2012 Beers criteria and 

PRISCUS criteria were different which suggested that the drug markets and prescription pattern were 

different between United States, German and Taiwan. Our findings would be applicable to healthcare 

system with universal health insurance and relatively unrestricted medication prescriptions.”  

 

The reason for differences in the male and female PIM outcomes in this current study compared to 

the author’s previous study and most other studies needs more serious discussion, as does 

consideration of reasons for the use of anti-histamines which are widely prescribed.  

 

Thank you for the comments.  

In page 20, 2nd paragraph, line 12; we added “For factors associated with PIMs, we found different 

patterns of risk between three sets of PIM criteria. Several studies applying the 2012 Beers and 

PRISCUS criteria found that female gender was associated with more PIMs [37 38]. Different clinical 

setting and study populations can account for these differences. In our study population, the 

diagnoses of acute upper respiratory infections (URI), benign prostate hypertrophy (BPH) and contact 

dermatitis were leading diagnoses and also more prevalent in our male patients (data not shown). 

2012 Beers criteria and PRISCUS criteria included more individual drug of alpha-1 blocker and first 

generation antihistamine; therefore, the risk to be prescribed with PIMs increased in male patients. 

For PIM-Taiwan criteria, literatures were limited [11]. Contrary to our previous study on home care 

service recipients, female patients were more likely to be prescribed with PIMs using the PIM-Taiwan 

criteria in the current study. Possible explanation included that the cimentidine, muscle relaxants, 

short-acting benzodiazepines were major PIMs in PIM-Taiwan criteria. The prevalence of functional 

digestive disorders, disease of musculoskeletal system and mental disorders was higher among 

women; therefore, their risk of having PIMs increased.”  

 

Overall drug prescription and use is high in Taiwan and the authors suggest some ideas to try and 

reduce polypharmacy such as education, prescription alert programme and limitation of drugs in 

hospital formulary. It would be of interest to know if any of these suggestions are in the process of 

implementation to encourage improved drug prescribing and outcomes for PIMs.  

Thank you for the comments.  

In page 20, 1st paragraph, line 5, we added “In near future, a computer assisted prescription warning 

system will be incorporated into our NHI identification card based on table 1 of our PIM-Taiwan 

criteria. Physicians will be discouraged from prescribing these medications for older adults at each 

clinical encounter.”  

 

Other considerations  

Table 3 seems to need Percentages arranged following patient numbers or on a subsequent line and 

not in the title line.  
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Thank you for the comments.  

We revised Table 3.  

 

Reviewer: 2  

Reviewer Name Eva Blozik  

Institution and Country Department of Primary Medical Care, University Medical Center Hamburg- 

Eppendorf Hamburg, Germany  

 

3. The present paper used date from 2009. However, both the Beers and the PRISCUS list have been 

published afterwards. It is not useful to publish prevalence data which is obviously very likely to not 

represent the current state of medical practice. The authors should re-analyse their data set using a 

more recent year of observation.  

Thank you for the comments.  

Even all three sets of criteria were published after 2010, medications listed were all available before 

2010. We chose 2009 in order to get an estimate of prevalence before their publication to avoid 

contamination. In the future, when more data were available, we can certainly analyze whether 

publication of such criteria would decrease the prevalence of PIM uses with longitudinal data.  

 

4./ 7. The logistic regression analysis performed to identify groups at higher risk of receiving PIMs are 

not described in sufficient detail.  

Thank you for the comments.  

In page 12, 2nd paragraph, line 14; we added “Patient demographic characteristics (age and gender), 

comorbidities (CCI), and healthcare resource utilizations (frequency of clinic visits, number of hospital 

visits, and number of oral medication prescribed) in 2009 were investigated for their associations with 

PIMs use. CCI were stratified as score 1, 2 and more than 2.”  

 

6. The main outcome of the study from my point of view is prevalence of use of >= 1 PIM per year.  

Thank you for the comments.  

We revised the primary and secondary outcome measures in abstract as “PIMs prevalence according 

to the 2012 Beers criteria, PIM-Taiwan criteria, and the PRISCUS criteria was estimated separately 

and PIMs users’ characteristics were explored. Multivariate logistic regression analysis was employed 

to determine the patient’s factors associated with the use of at least one PIMs. Leading PIMs of each 

set of criteria were also listed.”  

 

8. The authors missed previous analyses of PIM using claims data:  

Blozik E, Rapold R, von Overbeck J, Reich O. Drugs Aging. 2013 Jul;30(7):561-8.  

Reich O, Rosemann T, Rapold R, Blozik E, Senn O. PLoS One. 2014 Aug 19;9(8):e105425.  

Thank you for the comments.  

We added these as references and revised the paragraph. In page 8, 2nd paragraph, line 17, we 

added “To the best of our knowledge, few criteria have been used for secondary health insurance 

claims data analysis studies [17-21]”  

 

10./ 11./ 12.  

The message of the paper is not clear. Do the authors compare PIM-Taiwan against Beers and 

Priscus? If yes, it is unclear whether their conclusions are appropriate as substantial information is 

missing (e.g. how has the PIM-Taiwan been developed, what are differences and overlaps between 

the three lists, what is the proportion of medications avaiable in Taiwan from either list).  

Thank you for the comments.  

We added information of medications availability in Taiwan in Table 2.  

We also revise the section of primary and secondary outcome measures in abstract  

“PIMs prevalence according to the 2012 Beers criteria, PIM-Taiwan criteria, and the PRISCUS criteria 

was estimated separately and PIMs users’ characteristics were explored. Multivariate logistic 
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regression analysis was employed to determine the patient’s factors associated with the use of at 

least one PIMs. Leading PIMs of each set of criteria were also listed.”  

 

Or it the high prevalence of PIM use measured in this study the main message. This information, 

however, is rather outdated.  

If authors focus on risk factors for PIM use, they should explicitly discuss their results in the context of 

(an extensive amount) of previous research on this topic.  

Thank you for the comments.  

In page 20, 2nd paragraph, line 12; we added “For factors associated with PIMs, we found different 

patterns of risk between three sets of PIM criteria. Several studies applying the 2012 Beers and 

PRISCUS criteria found that female gender was associated with more PIMs [37 38]. Different clinical 

setting and study populations can account for these differences. In our study population, the 

diagnoses of acute upper respiratory infections (URI), benign prostate hypertrophy (BPH) and contact 

dermatitis were leading diagnoses and also more prevalent in our male patients (data not shown). 

2012 Beers criteria and PRISCUS criteria included more individual drug of alpha-1 blocker and first 

generation antihistamine; therefore, the risk to be prescribed with PIMs increased in male patients. 

For PIM-Taiwan criteria, literatures were limited [11]. Contrary to our previous study on home care 

service recipients, female patients were more likely to be prescribed with PIMs using the PIM-Taiwan 

criteria in the current study. Possible explanation included that the cimentidine, muscle relaxants, 

short-acting benzodiazepines were major PIMs in PIM-Taiwan criteria. The prevalence of functional 

digestive disorders, disease of musculoskeletal system and mental disorders was higher among 

women; therefore, their risk of having PIMs increased. As for the association between the CCI and 

PIMs use, it is difficult to reach a conclusion. In previous studies, both positive and negative 

associations between the CCI and PIMs are observed [9 39 40]. We found that older patients with 

CCI score of 1 had the highest risk when we applied the PIM-Taiwan and PRISCUS criteria. However, 

on applying the Beers criteria, patients with CCI of 3 had the highest risk. The only explanation is a 

cautious prescribing attitude of physicians to reduce prescribing medications having higher risk of side 

effects for older patients with multiple comorbidities [40]. Our database only included patients’ 

diseases which can be classified in ICD-9-CM; therefore, the results should be interpreted with 

caution because other important risk factors of PIMs use such as functional status were not included 

for analysis. Further prospective studies to investigate the attitude of physicians on PIMs are 

necessary.”  

 

In addition, the special characteristics of the Taiwanese health system (e.g. very high level of service 

utililsation) and its implication for data interpretation and generalisation of the results should be 

discussed.  

In page 18, 2nd paragraph, line 17; we added “Second, under the policy of NHIA to control the growth 

of drug expenditure, physicians may prefer to prescribing cheaper drugs. Therefore, cheaper drugs 

including generic first antihistamine and non COX-II selective NSAIDs accounted to the high 

prevalence of PIMs in Taiwan [28]. Third, our NHI offered unrestricted access to physicians and 

almost all prescription medications [2]. Therefore, Taiwanese made frequent ambulatory care visits 

than older Americans [29] and polypharmacy is highly prevalent in Taiwan compared with western 

countries [18 30-32], which certainly increases the risk of PIMs use [26 33]. There were only limited 

studies for polypharmacy prevalence in Asia but this problem was also prevalent in Korea [34]. 

Although the PIM-Taiwan criteria were established for local use in Taiwan, most of individual PIM in 

our criteria was included in the Beers criteria and other country-specific PIM criteria. It is convenient 

for other regions without their own PIM criteria to apply this tool to measure prescription quality at 

population level. Nevertheless, the PIMs prevalence in Taiwan only represented local prescription 

preference and health resource utilizations under the coverage of NHI of Taiwan. Also, the 

availabilities of drugs listed in the 2012 Beers criteria and PRISCUS criteria were different which 

suggested that the drug markets and prescription pattern were different between United States, 

German and Taiwan. Our findings would be applicable to healthcare system with universal health 
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insurance and relatively unrestricted medication prescriptions.”  

 

Reviewer: 3  

Reviewer Name Anna Renom-Guiteras  

Institution and Country Centre Fòrum Parc de Salut Mar  

Barcelona, Spain  

Institute of General Practice and Family Medicine  

Witten/Herdecke University  

Witten, Germany  

 

Please leave your comments for the authors below  

Thank you for this opportunity to review the article entitled “Application of three different explicit 

criteria for assessing inappropriate prescribing for older patients: a nationwide prevalence study at 

ambulatory care visits”. The study of the prevalence and factors associated with the use of potentially 

inappropriate medications is a worldwide highly important topic at the moment. Therefore, it is 

important that the information from several countries is visible and also that the existing measurement 

tools are used and compared between each other.  

 

I find the present study of high interest. Nevertheless, I have identified some issues which I think 

could be improved.  

 

Major comments  

1- In the introduction, I am missing some information about the prescription patterns and tendencies 

in Taiwan compared with other countries. Are there important differences between drug markets? 

Also, how prevalent is polypharmacy? Is it similar to the prevalence in other countries?  

 

Thank you for the comments.  

We added information of drug availability in Table 2.  

In page 18, 2nd paragraph, line 17; we added “Second, under the policy of NHIA to control the growth 

of drug expenditure, physicians may prefer to prescribing cheaper drugs. Therefore, cheaper drugs 

including generic first antihistamine and non COX-II selective NSAIDs accounted to the high 

prevalence of PIMs in Taiwan [28]. Third, our NHI offered unrestricted access to physicians and 

almost all prescription medications [2]. Therefore, Taiwanese made frequent ambulatory care visits 

than older Americans [29] and polypharmacy is highly prevalent in Taiwan compared with western 

countries [18 30-32], which certainly increases the risk of PIMs use [26 33]. There were only limited 

studies for polypharmacy prevalence in Asia but this problem was also prevalent in Korea [34]. 

Although the PIM-Taiwan criteria were established for local use in Taiwan, most of individual PIM in 

our criteria was included in the Beers criteria and other country-specific PIM criteria. It is convenient 

for other regions without their own PIM criteria to apply this tool to measure prescription quality at 

population level. Nevertheless, the PIMs prevalence in Taiwan only represented local prescription 

preference and health resource utilizations under the coverage of NHI of Taiwan. Also, the 

availabilities of drugs listed in the 2012 Beers criteria and PRISCUS criteria were different which 

suggested that the drug markets and prescription pattern were different between United States, 

German and Taiwan. Our findings would be applicable to healthcare system with universal health 

insurance and relatively unrestricted medication prescriptions.”  

 

2- In the introduction, it is mentioned that you aim to investigate the ability of PIM-Taiwan to identify 

PIM versus the new Beers criteria and the PRISCUS criteria. Furthermore, in the conclusion (page 

21), you mention “The prevalence of PIM users in our population is over 65%. The PIM-Taiwan has 

similar ability as Beers and PRISCUS criteria to identify PIM for older Taiwanese. Our results support 

the application of this tool to evaluate the prescription quality”. This sounds as if you have aimed at 

doing a validation of the PIM-Taiwan criteria with other lists. However, I wonder whether it was the 
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real aim of the study and whether it is necessary, taking into account that the PIM-Taiwan criteria 

were developed specifically for the drug market in Taiwan. Was it expected to obtain higher 

prevalence of PIM because of that? Was it surprising for the authors to obtain similar results on 

prevalence? Were many of the PIMs specific from the drug market in Taiwan prescribed? This issue 

could be better presented and discussed. The aim of the study may be a simple comparison between 

tools and description of results.  

Thank you for the comments.  

We added information of drug availability in Table 2.  

We revised the conclusion.  

In page 24, 2nd paragraph, line 3, we added “In conclusion, the prevalence of PIMs users in our 

population is over 65%. The prevalence was highest for 2012 Beers criteria which also included most 

leading PIMs in PIM-Taiwan and PRISCUS criteria. The PIMs prevalence and the associated factors 

varied between three sets of criteria in population level.”  

 

3- In the methods section, page 11 (around line 7), I strongly suggest that you mention the number of 

items from each PIM criteria that were taken into consideration, the reasons for that, whether you 

grouped criteria according to medication groups or not, and whether you transferred these criteria into 

ATC codes in order to allow the analysis of use of PIM.  

Thank you for the comments.  

In page 11, 1st paragraph, line 2, we added “Each brand name oral medication covered by NHI has a 

unique code. For clarity of medication assignments and avoid ambiguousness, the NHI code was 

mapped into the Anatomical Therapeutic Chemical (ATC) code to identify PIMs efficiently in the 

database (This mapping strategy was created by Yea-Huei Kao Yang, Ching-Lan Cheng, Ya-Chuan 

Chang. Their study named “To establish therapeutic classification of the pharmaceutical preparations” 

which was the final report of project no.102-TFDA-P-044]). The information of pharmacological or 

chemical subgroups for each individual drug was also available in the web site of WHO collaborating 

Center for Drug Statistics Methodology [22]. We identified the PIMs independent of chronic conditions 

because the NHIRD did not contain an exhaustive list of diagnoses for their beneficiaries. Therefore, 

we identified PIMs based on statements that listed PIMs without considering chronic conditions, 

including table 1 of the original PIM-Taiwan criteria [14], the entire PRISCUS criteria [23], and table 2 

of the original 2012 Beers criteria [18].”  

We also added the number of PIMs for three sets of criteria in Table 2.  

 

4- In the same line as point 3, at Table 2 (and methods section), line “Statements”, you mention that 

you assessed 15 statements of the PRISCUS list. As far as I know, the PRISCUS criteria include a 

higher number of criteria, namely 83 drugs which are considered as potentially inappropriate. Nearly 

all of these drugs are judged as PIM irrespective of the disease or syndrome. I understand that you 

refer to the number of drug groups that are considered in the PRISCUS list? This should be better 

explained and clarified, as the criteria of the PRISCUS list are based on the individual drugs more 

than the medication groups.  

 

Thank you for the comments.  

In page 14, 2nd paragraph, line 19; we added “The characteristics of three sets of PIM criteria were 

listed in Table 2. The 2012 Beers criteria included highest number of statements and individual drugs 

and the number of individual drugs in PIM-Taiwan and PRISCUS criteria were only about 60% of the 

Beers’ lists. The availability of PIMs is highest in Taiwan but lowest in 2012 Beers criteria (100% vs. 

76%). After considering medication availability, 2012 Beers criteria still had highest number of 

individual drugs in three sets of criteria. The prevalence of patients with at least one PIMs during the 

year was 86%, 73% and 67% using the Beers criteria, PIM-Taiwan criteria and PRISCUS criteria, 

respectively.”  

 

5- In the methods section, it is unclear whether the Charlson Index was calculated using the three 
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diagnoses gathered in each visit. This should be clarified.  

 

Thank you for the comments.  

We revise the section in page 12, 1st paragraph, line 2 as “Also, only major three International 

Classifications of Diseases, 9th edition Clinical Modification (ICD-9-CM) codes were collected for each 

ambulatory care visit in the database because of specification of NHI Administration. We collected all 

the diagnoses having been made during the study period for each participant. The Charlson 

Comorbidity Index (CCI) [24], which has been validated for higher scores associated with higher risk 

of death, was calculated based on all diagnoses for each participants with ICD-9-CM codes.”  

 

6- In the discussion (page 16, line 33), it is mentioned that the annual prevalence of PIM use is higher 

than the one reported in previous studies, and some references are given. Then, the authors explain 

several factors which are responsible for the relatively high prevalence in their study. However, I am 

not fully convinced by some of them. The second reason given is that the sets of PIM criteria were 

established after 2009, and therefore physicians did not have the chance to modify their prescriptions 

to reduce PIM. In my opinion, this may have been similar in the other cited studies. Regarding the 

third reason mentioned, the fact that the prescription indication was not taken into consideration may 

have underestimated the prevalence of PIM, instead of overestimated. Regarding the last reason 

mentioned, the high prevalence of polypharmacy in Taiwan, I see it as an important issue and I think it 

should be better described (references comparing the prevalence of polypharmacy in Taiwan 

compared with other countries could be provided).  

Thank you for the comments. We revised the entire section of discussion significantly.  

In page 18, 2nd paragraph, line 17; we added “Second, under the policy of NHIA to control the growth 

of drug expenditure, physicians may prefer to prescribing cheaper drugs. Therefore, cheaper drugs 

including generic first antihistamine and non COX-II selective NSAIDs accounted to the high 

prevalence of PIMs in Taiwan [28]. Third, our NHI offered unrestricted access to physicians and 

almost all prescription medications [2]. Therefore, Taiwanese made frequent ambulatory care visits 

than older Americans [29] and polypharmacy is highly prevalent in Taiwan compared with western 

countries [18 30-32], which certainly increases the risk of PIMs use [26 33]. There were only limited 

studies for polypharmacy prevalence in Asia but this problem was also prevalent in Korea [34]. 

Although the PIM-Taiwan criteria were established for local use in Taiwan, most of individual PIM in 

our criteria was included in the Beers criteria and other country-specific PIM criteria. It is convenient 

for other regions without their own PIM criteria to apply this tool to measure prescription quality at 

population level. Nevertheless, the PIMs prevalence in Taiwan only represented local prescription 

preference and health resource utilizations under the coverage of NHI of Taiwan. Also, the 

availabilities of drugs listed in the 2012 Beers criteria and PRISCUS criteria were different which 

suggested that the drug markets and prescription pattern were different between United States, 

German and Taiwan. Our findings would be applicable to healthcare system with universal health 

insurance and relatively unrestricted medication prescriptions.”  

 

7- In the discussion the authors discuss about the factors associated with the use of PIM and the 

differences in the results depending on the PIM criteria used. The fact that results could not be 

adjusted to functional status and cognitive status should be mentioned during this discussion instead 

of later on when the limitations of the study are mentioned. It should be highlighted that results should 

be interpreted cautiously because of that. Regarding the associations with the CCI score, if this score 

was calculated only with a limited number of diagnoses, then this should be also mentioned as a 

limitation. According to the results of a recent analysis using the European Union (EU) (7)-PIM list, a 

newly developed PIM list, with a cohort of old people with dementia (unpublished, presented in the 

IAGG Congress in Dublin 2015), a lower functional status might be associated with higher prevalence 

of PIM use, which could explain that even if comorbidity is low, people are prescribed PIM.  

 

Thank you for the comments.  
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In page 20, 2nd paragraph, line 12; we added “For factors associated with PIMs, we found different 

patterns of risk between three sets of PIM criteria. Several studies applying the 2012 Beers and 

PRISCUS criteria found that female gender was associated with more PIMs [37 38]. Different clinical 

setting and study populations can account for these differences. In our study population, the 

diagnoses of acute upper respiratory infections (URI), benign prostate hypertrophy (BPH) and contact 

dermatitis were leading diagnoses and also more prevalent in our male patients (data not shown). 

2012 Beers criteria and PRISCUS criteria included more individual drug of alpha-1 blocker and first 

generation antihistamine; therefore, the risk to be prescribed with PIMs increased in male patients. 

For PIM-Taiwan criteria, literatures were limited [11]. Contrary to our previous study on home care 

service recipients, female patients were more likely to be prescribed with PIMs using the PIM-Taiwan 

criteria in the current study. Possible explanation included that the cimentidine, muscle relaxants, 

short-acting benzodiazepines were major PIMs in PIM-Taiwan criteria. The prevalence of functional 

digestive disorders, disease of musculoskeletal system and mental disorders was higher among 

women; therefore, their risk of having PIMs increased. As for the association between the CCI and 

PIMs use, it is difficult to reach a conclusion. In previous studies, both positive and negative 

associations between the CCI and PIMs are observed [9 39 40]. We found that older patients with 

CCI score of 1 had the highest risk when we applied the PIM-Taiwan and PRISCUS criteria. However, 

on applying the Beers criteria, patients with CCI of 3 had the highest risk. The only explanation is a 

cautious prescribing attitude of physicians to reduce prescribing medications having higher risk of side 

effects for older patients with multiple comorbidities [40]. Our database only included patients’ 

diseases which can be classified in ICD-9-CM; therefore, the results should be interpreted with 

caution because other important risk factors of PIMs use such as functional status were not included 

for analysis. Further prospective studies to investigate the attitude of physicians on PIMs are 

necessary.”  

 

8- In the discussion, page 19, line 15, authors argue about the risk of bleeding of NSAIDs and the 

difficulty to avoid benzodiazepines and NSAIDs. The authors may better refrain from this specific 

discussions and rather make a general comment regarding the fact that PIM lists are based on expert 

opinion because often evidence is lacking, there may be differences in the expert opinions depending 

on the prescription patterns, differences in the lists may be used to stimulate new research on the 

different drugs and to further update the existing lists. Furthermore, authors may add that PIM lists are 

aimed at supporting decisions but they do not aim at substituting individual decisions on prescription.  

Thank you for the comments.  

In page 22, 2nd paragraph, line 11, we added “This comprehensive inclusion of benzodiazepines was 

supported by several studies [41 42]. Almost all PIM criteria were established based on experts’ 

consensus; therefore, it should be used to support the prescribing decision not substituting 

physicians’ decision on prescription. Although some studies show that drugs in PIM criteria 

contributed to only small percentages of the ADRs [43], a recent study designed with different 

methods demonstrated an association between PRISCUS drugs and ADRs [10]. More importantly, 

Koyama and colleagues found that patients taking PIMs and drugs with high anticholinergic effects 

are at higher risk of functional and cognitive impairment in a 5 years prospective cohort study [44]. It 

implied that the adverse events related to PIMs may be difficult to identify in cross-sectional studies. 

Further study is needed to confirm the impact of these PIM lists on older adult quality of life, 

healthcare resource use and mortality [45].”  

 

Minor comments  

General:  

- Language check: I am not a native English speaker but I have identified some language issues and 

also some typing mistakes and therefore the manuscript may benefit from a language check.  

 

Examples: Page 5 (line 15): “receiving ambulatory care” (instead of “cares”); Page 6 (Strengths and 

limitations of the study), line 7: Instead of “providing evidence that high prevalence of (…)” I think it is 
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better “providing evidence on a high prevalence of (…)”;  

Thank you for the comments.  

We revised the sentence as your suggestions.  

In page 6, 1st paragraph, line 7; we revised the second point of strengths and limitations of this study 

as “By comparing 3 sets of PIM criteria, 2012 Beers is most comprehensive for PIMs identification for 

older Taiwanese. The PIM prevalence and associated factors varied between three sets of criteria in 

population level.”  

 

Title:  

- Consider adding the country to the title.  

Thank you for the comments:  

We revised title as “Application of three different explicit criteria for assessing inappropriate 

prescribing for older patients: a nationwide prevalence study at ambulatory care visits in Taiwan”.  

 

Abstract:  

- Primary and secondary outcomes measures: “Characteristics of PIM user compared between the 

2012 Beers…” wouldn’t it be better “Characteristics of PIM user according to the 2012 Beers…”?  

Thank you for the comments.  

We revised as the primary and secondary outcome measures in abstract as “PIM prevalence 

according to the 2012 Beers criteria, PIM-Taiwan criteria, and the PRISCUS criteria was estimated 

separately and PIM users’ characteristics were explored.”  

 

- Results: “Non-COX-selective non-steroidal anti-inflammatory drugs and benzodiazepines accounted 

for most leading PIMs”: please specify according to which lists these drugs were the leading PIMs.  

Thank you for the comments.  

We revise the sentence, in page 5, line 3 as “Non-COX-selective non-steroidal anti-inflammatory 

drugs in Beers criteria and benzodiazepines in PIM-Taiwan and PRISCUS criteria accounted for most 

leading PIMs accordingly.”  

 

- Second sentence of second point (higher healthcare utilizations): it could be made clearer why this 

is a strength of the study.  

Thank you for the comments.  

We revise the second point as “By comparing 3 sets of PIM criteria, 2012 Beers is most 

comprehensive for PIM identification for older Taiwanese. The PIM prevalence and associated factors 

varied between three sets of criteria in population level.”  

 

Introduction:  

- You mention in the title “three different explicit criteria”. It may be worth to briefly introduce what 

“explicit criteria” are.  

Thank you for the comments.  

In page 8, 1st paragraph, line 2, we added ”Explicit criteria of PIMs are defined as a list of drugs 

which are considered inappropriate in general or for older adults with certain chronic conditions. In 

contrast, implicit criteria of PIMs are statements that are used to evaluate the appropriateness of 

individual drug proscribed for older patients.”  

 

- Line 53 (page 8): Some further literature may be added showing the association of PIM use with 

negative outcomes.  

Thank you for the comments.  

We added some literatures in page 7, 2nd paragraph, line 17 as “Recent studies showed that PIMs 

were associated with adverse drug reactions (ADRs), ADR-associated medical errors (MEs) and 

negative clinical outcomes [8 9], even though the PIMs were not directly responsible for these events 

[10].”  
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- Line 13 (page 9): Reference of Beers criteria may be added if available.  

 

Thank you for the comments.  

We added the reference 12.  

 

- Line 30 (page 9): “In Europe, the German PRISCUS (Latin for “old and venerable”) criteria were 

shown to reduce PIMs”. The references 12-14 cited here do not show this reduction of PIM but are 

about the development of the list, prevalence data and factors associated. This should be corrected.  

Thank you for the comments.  

We revised the sentence in page 8, 2nd paragraph, line 13 as “In Europe, the German PRISCUS 

(Latin for “old and venerable”) criteria were shown to discourage PIMs use [15-17].”  

 

- Line 44 (page 9): also the Austrian PIM list has been used. 

(http://www.europeangeriaticmedicine.com/article/S1878-7649%2814%2900154-5/abstract?cc=y=) 

This reference may be added.  

Another study which may be taken into consideration (however, in this study authors focused on the 

incident PIM use (and excluded patients receiving any PIM prescription in the year before): 

http://www-ncbi-nlm-nih-gov.ezproxy.uni-

wh.de/pubmed/?term=Potentially+inappropriate+medication+use+in+older+patients+in+Swiss+manag

ed+care+plans%3A+prevalence%2C+determinants+and+association+with+hospitalization  

 

Thank you for the comments.  

We added these references.  

 

Methods:  

- Line 27 (page 10): this paragraph could be a bit better formulated. For example: “We enrolled all 

patients who were aged 65 years or older who had at least one ambulatory care visit in 2009 if their 

birthday was an odd number. Thus, this study represents half of the entire older Taiwanese enrolled 

in NHI who attended ambulatory care.”  

 

Thank you for the comments.  

In page 10, 1st paragraph, line 14, we added “We enrolled all patients who were aged 65 years or 

older who had at least one ambulatory care visit in 2009 if their birthday was an odd number. For 

confidentiality control, NHI would not allow release of the entire elderly population for analysis. Thus, 

this study represents half of entire older Taiwanese enrolled in NHI who attended ambulatory care for 

their acute or chronic illness without considering their residence.”  

 

- Lines 44 to 50 (page 10): the information between brackets may be added as a reference at the end 

of the manuscript.  

 

Thank you for the comments.  

In page 11, 1st paragraph, line 2, we added “Each brand name oral medication covered by NHI has a 

unique code. For clarity of medication assignments and avoid ambiguousness, the NHI code was 

mapped into the Anatomical Therapeutic Chemical (ATC) code to identify PIMs efficiently in the 

database (This mapping strategy was created by Yea-Huei Kao Yang, Ching-Lan Cheng, Ya-Chuan 

Chang. Their study named “To establish therapeutic classification of the pharmaceutical preparations” 

which was the final report of project no.102-TFDA-P-044]).”  

 

- Line 10 (page 11): “Individuals who were prescribed at least one PIM in 2009 based on the three 

sets of PIM criteria were considered as PIM users”. Please explain that the three sets of criteria were 

studied separately. Otherwise, the reader may think that you combined the results of the three sets of 
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criteria.  

 

Thank you for the comments.  

In page 11, 1st paragraph, line 18; we added “The prevalence and associated factors of PIMs were 

analyzed separately for three sets of criteria.”  

 

- Line 18 (page 11): “up to three ICD-9-CM codes”. The reason why only three codes could be taken 

into consideration could be clarified.  

 

Thank you for the comments.  

We added a sentence in page 12, 1st paragraph, line 2 as “Also, only major three International 

Classifications of Diseases, 9th edition Clinical Modification (ICD-9-CM) codes were collected for each 

ambulatory care visit in the database because of specification of NHI Administration. We collected all 

the diagnoses having been made during the study period for each participant. The Charlson 

Comorbidity Index (CCI) [24], which has been validated for higher scores associated with higher risk 

of death, was calculated based on all diagnoses for each participants with ICD-9-CM codes.”  

 

- Line 50 (page 11): “Patient demographic characteristics and healthcare use were investigated for 

their associations with PIMs”. Better: “(…) for their associations with PIM use”.  

Thank you for the comments.  

In page 12, 2nd paragraph, line 14, we added “Patient demographic characteristics (age and gender), 

comorbidities (CCI), and healthcare resource utilizations (frequency of clinic visits, number of hospital 

visits, and number of oral medication prescribed) in 2009 were investigated for their associations with 

PIMs use. CCI were stratified as score 1, 2 and more than 2.”  

 

- Line 51 to 54 (page 11): “We used stepwise multivariate logistic regression models to identify the 

correlates of having at least one PIM at patient level”. Please specify that you used this models for 

each PIM criteria separately.  

Thank you for the comments.  

In page 12, 2nd paragraph, line 19; we added “Each set of criteria was analyzed separately to 

determine their associated factors.”  

 

Results:  

9- I would suggest to add a sentence referring to Table 1 in the beginning of the section “Basic 

characteristics of study subjects” so that the reader understands that all the information mentioned 

here can also be found at this Table.  

Thank you for the comments.  

In page 14, 1st paragraph, line 3; we added “As shown in Table 1, a total of 1,164,701 older patients 

were enrolled in this study. More than half of them (55%) were aged 65-74 years, and 48% were 

men.”  

 

10- Line 30 (page 14): “(…) exceeded 12 ambulatory care visits and two hospital visits in one year”.  

Thank you for the comments.  

In page 14, 2nd paragraph, line 9, we added “Healthcare resource use was also high: 43% of patients 

exceeded 24 ambulatory care visits and 32% of patients visited more than 4 hospitals in one year.”  

 

11- Table 1: number of people aged 75-84 years and number of people aged 85 or more years: the 

comma indicating thousands should be added.  

Thank you for the comments.  

We revised the Table.  

 

12- Table 1: weren’t there any people with Charlson Index of 0? Are they included in the first group? 
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In this case, the category should be called “≤ 1”.  

Thank you for the comments.  

We only included participants with Charlson Index larger than 0.  

In page 12, 2nd paragraph, line 14; we added “Patient demographic characteristics (age and gender), 

comorbidities (CCI), and healthcare resource utilizations (frequency of clinic visits, number of hospital 

visits, and number of oral medication prescribed) in 2009 were investigated for their associations with 

PIMs use. CCI were stratified as score 1, 2 and more than 2.”  

 

13- Table 1: the variable “number of hospital visits in one year” has not been presented and described 

at the section “methods” (at the methods section the variable physician visits is mentioned instead, 

variable which is not presented in the results). This should be clarified.  

Thank you for the comments.  

In page 11, 1st paragraph, line 19, we added “Age, gender, diagnoses, number of ambulatory care 

visits, physician visits, and hospital visits and generic names of oral medications were collected for all 

patients.”  

 

14- Line 39 (page 13), section “Description of PIM users”: Results are presented here as “highest” 

and “lowest” prevalence. However, no “p” values are presented here. Therefore, I suggest that you 

refrain from comparing results and use a more descriptive wording. The same applies for some of the 

sentences in the next paragraph starting with “Among the PIM users…”.  

 

Thank you for the comments.  

We revised the Table 3.  

In page 14, 2nd paragraph, line 19 as “The characteristics of three sets of PIM criteria were listed in 

Table 2. The 2012 Beers criteria included highest number of statements and individual drugs and the 

number of individual drugs in PIM-Taiwan and PRISCUS criteria were only about 60% of the Beers’ 

lists. The availability of PIMs is highest in Taiwan but lowest in 2012 Beers criteria (100% vs. 76%). 

After considering medication availability, 2012 Beers criteria still had highest number of individual 

drugs in three sets of criteria. The prevalence of patients with at least one PIMs during the year was 

86%, 73% and 67% using the Beers criteria, PIM-Taiwan criteria and PRISCUS criteria, respectively.”  

 

15- Line 36 (page 14) (Association factors of PIMs): It is not clear to me why is mentioned “After 

multivariate adjustments”. Did not the results on CCI score belong to the same multivariate analysis?  

Thank you for the comments.  

We revised the sentence in page 16, 1st paragraph, line 9 as “Inverse relationships were found 

between CCI score and the use of at least one PIM except when using the Beers criteria.”  

 

16- Line 20 (page 14): “Patients aged 75 and over were more likely than patients aged 65-74 to 

have…”. In order to increase precision please mention the two age groups above 75 (75 to 85 and 85 

and older).  

Thank you for the comments.  

We revised the sentence in page 16, 1st paragraph, line 3 as “Patients aged above 75 (75 to 85 and 

85 and older) were more likely to have PIMs in the PRISCUS criteria only.”  

 

17- Line 42 (page 14): “After multivariate adjustments, inverse relationships were found between CCI 

score and PIM prevalence (…)”. Instead of “PIM prevalence” I suggest to be more precise and write 

“the use of at least one PIM”.  

Thank you for the comments.  

We revised the sentence in page 16, 1st paragraph, line 9 as “Inverse relationships were found 

between CCI score and the use of at least one PIM except when using the Beers criteria.”  

 

18- Table 4: Variable “number of medications”. Not clear why you do not specify the different 
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categories of this variable in this table. Was it taken as a continuous variable? The analysis done may 

be specified as a footnote.  

Thank you for the comments.  

We added a footnote in Table 4 as “Number of medications was analyzed as continuous variables in 

multivariate logistic regression analysis.”  

 

19- Page 15 (Leading medications in three sets of PIM criteria): “(…) psychotropic drugs and NSAIDs 

accounted for most frequent PIMs.”;“(…) were first generation histamine H1-receptor antagonists”. 

Please explain that pharmacological subgroups or chemical subgroups were established (this may be 

described in the methods section). You may consider to describe how the groups were done for those 

readers who are not familiar with the ATC coding system.  

Thank you for the comments.  

We added a sentence in page 11, 1st paragraph, line 8 as “The information of pharmacological or 

chemical subgroups for each individual drug was also available in the web site of WHO collaborating 

Center for Drug Statistics Methodology [22].”  

 

Discussion:  

20- Line 12 (page 16): “We were able to evaluate the ability of PIM-Taiwan criteria in assessing the 

appropriateness of drug prescriptions”.  

The evaluation of the ability of PIM-Taiwan criteria in assessing the appropriateness of drug 

prescriptions was not mentioned as an aim of this study. Thus, I suggest to refrain from adding this at 

the discussion. I would rather suggest saying “We were able to compare the results of the PIM-

Taiwan criteria with the results of two other sets of well-established PIM criteria”.  

Thank you for the comments.  

In page 18, 1st paragraph, line 2 as “This is the first nationally representative evaluation of PIMs use 

with an instrument developed in Taiwan. We were able to compare the results of the PIM-Taiwan 

criteria with the results of two other sets of well-established PIM criteria. All three sets of PIM criteria 

identified high percentages of older adults who had been prescribed at least one PIMs in ambulatory 

care setting.”  

 

21- Line 21 (page 16): please add “(…) who had been prescribed at least one PIM in the ambulatory 

care setting”.  

Thank you for the comments.  

In page 18, 1st paragraph, line 2, we added “This is the first nationally representative evaluation of 

PIMs use with an instrument developed in Taiwan. We were able to compare the results of the PIM-

Taiwan criteria with the results of two other sets of well-established PIM criteria. All three sets of PIM 

criteria identified high percentages of older adults who had been prescribed at least one PIMs in 

ambulatory care setting.”  

 

 

Reviewer: 4  

Reviewer Name Dr Holger Gothe  

Institution and Country Dept. of Public Health and Health Technology Assessment  

UMIT – University for Health Sciences, Medical Informatics and Technology, Hall in Tirol, AUSTRIA  

 

Please leave your comments for the authors below  

The manuscript is generally well written, but it needs a revision, especially in the results and 

discussion section (see comments below). Additionally, the readability would benefit from an English 

language check (see examples below).  

The strongest concern with this study is that the objective given in the abstract is not the main scope 

of the study. The question whether the PIM-Taiwan criteria are able to detect PIMs correctly and the 

comparison of its ability vs. the Beers and PRISCUS criteria may have already been answered in 

 on M
ay 16, 2023 by guest. P

rotected by copyright.
http://bm

jopen.bm
j.com

/
B

M
J O

pen: first published as 10.1136/bm
jopen-2015-008214 on 6 N

ovem
ber 2015. D

ow
nloaded from

 

http://bmjopen.bmj.com/


another publication by Chang and Chan (no 9 in the reference list). The objective formulated in the 

last paragraph on page 8 is much more in line with the whole study description than the objective 

cited in the abstract. Regarding the structure of the manuscript, the aim of the study should not be 

hidden in the last paragraph of the introduction section. Instead, it should form a separate section with 

a precisely formulated research question.  

 

Thank you for the comments.  

The manuscript had been checked for English language. We also made a large effort to improve the 

readability.  

We revised as the primary and secondary outcome measures in abstract as “PIMs prevalence 

according to the 2012 Beers criteria, PIM-Taiwan criteria, and the PRISCUS criteria was estimated 

separately and PIMs users’ characteristics were explored. Multivariate logistic regression analysis 

was employed to determine the patient’s factors associated with the use of at least one PIMs. Leading 

PIMs of each set of criteria were also listed.”  

 

Methods section:  

Page 10, line 10 et sqq.: The NHIRD database should be described in greater detail. Obviously, only 

ambulatory drug Rx were analysed. I presume, as in many other countries, the NHIRD database 

contains Rx data only from ambulatory care and not from inpatient care. This, however, should clearly 

be stated in the methods chapter.  

Thank you for the comments.  

In page 10, 1st paragraph, line 6, we added “NHIRD collected all claim data of hospitalization, 

ambulatory care visit, emergency department visit and home healthcare. In all setting, physicians 

could prescribe oral, intravenous injected medications or those through other routes of administration. 

Also, physicians could order other therapeutic procedures or programs, such as surgical interventions 

or rehabilitation programs. In this study, only drug prescriptions for oral route in 2009 covered by NHI 

were collected for analysis. The patient records and information in this database was anonymized and 

de-identified before our analysis. We enrolled all patients who were aged 65 years or older who had 

at least one ambulatory care visit in 2009 if their birthday was an odd number. For confidentiality 

control, NHI would not allow release of the entire elderly population for analysis. Thus, this study 

represents half of entire older Taiwanese enrolled in NHI who attended ambulatory care for their 

acute or chronic illness without considering their residence.”  

 

Page 10, line 27 et sqq.: In a secondary data analyses as performed by the authors, adequate 

equipment provided, sample size normally does not cause major problems for the analytic 

procedures. In general, the main problem is data availability. Considering this and presuming that the 

authors had access to the complete NHI data base, it is unclear why only beneficiaries with odd 

numbers in their birthday – and not all beneficiaries – were enrolled in the research dataset. The 

authors should explain why they renounced conducting the complete survey of all NHI Taiwanese 

people aged 65 or older.  

Thank you for the comments.  

This database was collected by National Health Insurance Administration. For confidentiality issue, 

NHIA is reluctant to release the entire data for all Taiwanese people aged 65 or older. The authors 

could only manage to get 1/2 of randomly selected data based on their birthday.  

 

Page 10, line 42: “Each oral medication covered by NHI has a unique code…” – what about non-oral 

medications? Are they not covered in the NHI database?  

Thank you for the comments.  

We revised the paragraph in page 10, 1st paragraph, line 6 as “NHIRD collected all claim data of 

hospitalization, ambulatory care visit, emergency department visit and home healthcare. In all setting, 

physicians could prescribe oral, intravenous injected medications or those through other routes of 

administration. Also, physicians could order other therapeutic procedures or programs, such as 
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surgical interventions or rehabilitation programs. In this study, only drug prescriptions for oral route in 

2009 covered by NHI were collected for analysis. The patient records and information in this database 

was anonymized and de-identified before our analysis. We enrolled all patients who were aged 65 

years or older who had at least one ambulatory care visit in 2009 if their birthday was an odd number. 

For confidentiality control, NHI would not allow release of the entire elderly population for analysis. 

Thus, this study represents half of entire older Taiwanese enrolled in NHI who attended ambulatory 

care for their acute or chronic illness without considering their residence. ”  

 

Page 10, line 42: “…a unique code that was mapped into the Anatomical Therapeutic Chemical (ATC) 

code (Yea-Huei Kao Yang, Ching-Lan Cheng, Ya-Chuan Chang. “To establish therapeutic 

classification of the pharmaceutical preparations” [final report project no.102-TFDA-P-044]).” – The 

problems when mapping NHI codes to ATC codes should be mentioned and discussed 

(unambiguousness, clarity of assignment). Could these mapping problems have had an impact on the 

PIM classification in the various checklists? Where has the given reference (“final report project 

no.102-TFDA-P-044”) been published?  

Thank you for the comments.  

In page 11, 1st paragraph, line 2; we added “Each brand name oral medication covered by NHI has a 

unique code. For clarity of medication assignments and avoid ambiguousness, the NHI code was 

mapped into the Anatomical Therapeutic Chemical (ATC) code to identify PIMs efficiently in the 

database (This mapping strategy was created by Yea-Huei Kao Yang, Ching-Lan Cheng, Ya-Chuan 

Chang. Their study named “To establish therapeutic classification of the pharmaceutical preparations” 

which was the final report of project no.102-TFDA-P-044]).”  

 

Page 10, line 53 et sqq.: I presume the NHI database does only provide diagnoses assigned to 

beneficiaries during physician visits. This does not allow for taking these diagnoses as medication 

indications. This limitation is mentioned in the discussion section (page 17), but even if it is not 

relevant for the analysis itself it should be clearly stated in the methods section.  

Thank you for the comments.  

In page 11, 1st paragraph, line 18; we added “The prevalence and associated factors of PIMs were 

analyzed separately for three sets of criteria. Age, gender, diagnoses, number of ambulatory care 

visits, physician visits, and hospital visits and generic names of oral medications were collected for all 

patients. Also, only major three International Classifications of Diseases, 9th edition Clinical 

Modification (ICD-9-CM) codes were collected for each ambulatory care visit in the database because 

of specification of NHI Administration. We collected all the diagnoses having been made during the 

study period for each participant.”  

 

Page 11, line 4 et sqq.: The authors should explain the content of the cited tables (table 1 of the PIM-

Taiwan and table 2 of the Beers criteria).  

Thank you for the comments.  

In page 11, 1st paragraph, line 13, we added “Therefore, we identified PIMs based on statements that 

listed PIMs without considering chronic conditions, including table 1 of the original PIM-Taiwan criteria 

[14], the entire PRISCUS criteria [23], and table 2 of the original 2012 Beers criteria [18].”  

 

Page 11, line 36 et sqq.: What about Rx during hospital stays? If this information is not covered in the 

dataset (cf. first comment above) this should be explicitly mentioned.  

Thank you for the comments.  

In page 10, 1st paragraph, line 6, we added “NHIRD collected all claim data of hospitalization, 

ambulatory care visit, emergency department visit and home healthcare. In all setting, physicians 

could prescribe oral, intravenous injected medications or those through other routes of administration. 

Also, physicians could order other therapeutic procedures or programs, such as surgical interventions 

or rehabilitation programs. In this study, only drug prescriptions for oral route in 2009 covered by NHI 

were collected for analysis. The patient records and information in this database was anonymized and 
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de-identified before our analysis. We enrolled all patients who were aged 65 years or older who had 

at least one ambulatory care visit in 2009 if their birthday was an odd number. For confidentiality 

control, NHI would not allow release of the entire elderly population for analysis. Thus, this study 

represents half of entire older Taiwanese enrolled in NHI who attended ambulatory care for their 

acute or chronic illness without considering their residence.”  

 

Statistical analysis section:  

Page 10, line 47 et sqq.: Which “patient demographic characteristics” were used? How was 

“healthcare use” operationalized?  

Thank you for the comments  

In page 12, 2nd paragraph, line 14, we added “Patient demographic characteristics (age and gender), 

comorbidities (CCI), and healthcare resource utilizations (frequency of clinic visits, number of hospital 

visits, and number of oral medication prescribed) in 2009 were investigated for their associations with 

PIMs use. CCI were stratified as score 1, 2 and more than 2.”  

 

Results section:  

The results section is rather short. Especially the tables 2 and 3 should be presented more 

exhaustively in the text. Also, it should be stated in the text that there was no beneficiary in the 

sample without any medication. This means that every patient who has a physician contact (which 

was one of the inclusion criteria) receives a minimum of one Rx.  

Thank you for the comment.  

In page 14, 2nd paragraph, line 19; we added “The characteristics of three sets of PIM criteria were 

listed in Table 2. The 2012 Beers criteria included highest number of statements and individual drugs 

and the number of individual drugs in PIM-Taiwan and PRISCUS criteria were only about 60% of the 

Beers’ lists. The availability of PIMs is highest in Taiwan but lowest in 2012 Beers criteria (100% vs. 

76%). After considering medication availability, 2012 Beers criteria still had highest number of 

individual drugs in three sets of criteria. The prevalence of patients with at least one PIMs during the 

year was 86%, 73% and 67% using the Beers criteria, PIM-Taiwan criteria and PRISCUS criteria, 

respectively.  

By applying 2012 Beers criteria, 87% of women had been prescribed at least one PIMs (Table 3). 

Among the PIMs users from the three sets of criteria, aged 74-85 years had highest risk to be 

prescribed at least one PIMs by using the 2012 Beers criteria and PRISCUS criteria. But, those aged 

65-74 years had highest risk to be prescribed with medications listed in PIM-Taiwan criteria. Those 

having higher number diagnoses were at high risk to be prescribed with PIMs compared with those 

with lower number of diagnoses. Compatible with their high disease burden, patients visited exceeded 

24 ambulatory clinics and more than four hospitals had higher risk to have PIMs. The percentage of 

having 2012 Beers PIMs increased over 95% if patients exceeding 24 clinic visits, 4 different hospital 

visits and 20 different medications.”  

 

Furthermore, it seems to be tautological that beneficiaries who have been identified by the PRISCUS 

criteria had highest disease severity, being PRISCUS the most “demanding” check list with the lowest 

identified prevalence of PIM utilizers and, coincidentally, the highest utilization of health care 

resources. This finding should be discussed in the discussion section.  

Thank you for the comments. We reanalyzed the study and made significant changes of the result 

and discussion sessions as below.  

In page 14, 2nd paragraph, line 19; we added “The characteristics of three sets of PIM criteria were 

listed in Table 2. 2012 Beers criteria included highest number of statements and individual drugs and 

the number of individual drugs in PIM-Taiwan and PRISCUS criteria were only its 60%. The 

availability of PIM is highest in Taiwan but lowest in 2012 Beers criteria (100% vs. 76%). After 

considering medication availability, 2012 Beers criteria still had highest number of individual drugs in 

three sets of criteria. The prevalence of patients with at least one PIM during the year was 86%, 73% 

and 67% using the Beers criteria, PIM-Taiwan criteria and PRISCUS criteria, respectively.  
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Women have higher chance to be prescribed at least one PIM regardless applying which criteria 

(Table 3). By applying 2012 Beers criteria, 87% of women had been prescribed at least one PIM. 

Among the PIM users from the three sets of criteria, aged 74-85 years had highest risk to be 

prescribed at least one PIM by using the 2012 Beers criteria and PRISCUS criteria. But, those aged 

65-74 years had highest risk to be prescribed with medications including in PIM-Taiwan criteria. 

Those having higher number diagnoses were at high risk to be prescribed with PIM compared with 

those with lower number of diagnoses. The risk increased as the CCI score increasing across three 

sets of criteria. Compatible with their high disease burden, patients visited exceeded 24 ambulatory 

clinics and more than four hospitals had higher risk to have PIMs. The percentage of having 2012 

Beers PIMs increased over 95% if patients exceeding 24 clinic visits, 4 hospital visits and 20 numbers 

of medication.”  

 

A second tautology is the statement (page 14, line 27 et sqq.) “Patient who were prescribed with more 

medications in 2009 were more likely to have PIMs across all three sets of criteria.” Evidently, it is 

rather trivial: the more medications a patient receives the higher is the chance that almost one of them 

is a PIM.  

Thank you for the comments.  

Thank you for the comments. We reanalyzed the study and made significant changes of the result 

and discussion sessions as below.  

In page 20, 2nd paragraph, line 12; we added “For factors associated with PIMs, we found different 

patterns of risk between three sets of PIM criteria. Several studies applying the 2012 Beers and 

PRISCUS criteria found that female gender was associated with more PIMs [37 38]. Different clinical 

setting and study populations can account for these differences. In our study population, the 

diagnoses of acute upper respiratory infections (URI), benign prostate hypertrophy (BPH) and contact 

dermatitis were leading diagnoses and also more prevalent in our male patients (data not shown). 

2012 Beers criteria and PRISCUS criteria included more individual drug of alpha-1 blocker and first 

generation antihistamine; therefore, the risk to be prescribed with PIMs increased in male patients. 

For PIM-Taiwan criteria, literatures were limited [11]. Contrary to our previous study on home care 

service recipients, female patients were more likely to be prescribed with PIMs using the PIM-Taiwan 

criteria in the current study. Possible explanation included that the cimentidine, muscle relaxants, 

short-acting benzodiazepines were major PIMs in PIM-Taiwan criteria. The prevalence of functional 

digestive disorders, disease of musculoskeletal system and mental disorders was higher among 

women; therefore, their risk of having PIMs increased. As for the association between the CCI and 

PIMs use, it is difficult to reach a conclusion. In previous studies, both positive and negative 

associations between the CCI and PIMs are observed [9 39 40]. We found that older patients with 

CCI score of 1 had the highest risk when we applied the PIM-Taiwan and PRISCUS criteria. However, 

on applying the Beers criteria, patients with CCI of 3 had the highest risk. The only explanation is a 

cautious prescribing attitude of physicians to reduce prescribing medications having higher risk of side 

effects for older patients with multiple comorbidities [40]. Our database only included patients’ 

diseases which can be classified in ICD-9-CM; therefore, the results should be interpreted with 

caution because other important risk factors of PIMs use such as functional status were not included 

for analysis. Further prospective studies to investigate the attitude of physicians on PIMs are 

necessary.”  

 

Discussion section:  

In contrast to the results section this section is rather long. In part, this section reports and discusses 

findings which have not been mentioned earlier in the results section. For example, benzodiazepines 

(page 18, line 33, and page 19, line 4 et sqq.), amiodarone (page 18, line 39), and digoxin (page 18, 

line 42) have not been mentioned in the results section. Apparently, both chapters would benefit from 

extensive reorganization, treating only those findings in the discussion section which have been 

presented before in the results section.  

Thank you for the comments.  
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We revised the paragraph.  

In page 22, 1st paragraph, line 4; we added “NSAIDs, benzodiazepines, and first generation of 

antihistamines were major offending PIMs, and these results are consistent with previous studies 

using 2012 Beers and PRISCUS criteria [3 11 14 17 27 39]. Almost all PIMs identified by the PIM-

Taiwan and PRISCUS criteria were included in the 2012 Beers criteria. Only certain non-COX-

selective NSAIDs and long-acting benzodiazepine were listed in PIM-Taiwan criteria, similarly in 

PRISCUS criteria. In contrast, 2012 Beers criteria include all non-COX-selective NSAIDs and long, 

intermediate and short-acting benzodiazepines. This comprehensive inclusion of benzodiazepines 

was supported by several studies [41 42]. Almost all PIM criteria were established based on experts’ 

consensus; therefore, it should be used to support the prescribing decision not substituting 

physicians’ decision on prescription. Although some studies show that drugs in PIM criteria 

contributed to only small percentages of the ADRs [43], a recent study designed with different 

methods demonstrated an association between PRISCUS drugs and ADRs [10]. More importantly, 

Koyama and colleagues found that patients taking PIMs and drugs with high anticholinergic effects 

are at higher risk of functional and cognitive impairment in a 5 years prospective cohort study [44]. It 

implied that the adverse events related to PIMs may be difficult to identify in cross-sectional studies. 

Further study is needed to confirm the impact of these PIM lists on older adult quality of life, 

healthcare resource use and mortality [45].”  

 

It is not clear how the authors come to the conclusion that they “can evaluate whether PIM-Taiwan is 

a better tool to identify more PIMs and associates with higher health resources utilizations” (page 20, 

line 42). Better than which alternatives? Are not the other two criteria catalogues (Beers and 

PRISCUS) the competitors? How can the PIM-Taiwan checklist be “better” if, beforehand, it had been 

validated against the two established checklists?  

Thank you for the comments.  

We revised the conclusion.  

In page 24, 2nd paragraph, line 14; we added “In conclusion, the prevalence of PIMs users in our 

population is over 65%. The prevalence was highest for 2012 Beers criteria which also included most 

leading PIMs in PIM-Taiwan and PRISCUS criteria. The PIMs prevalence and the associated factors 

varied between three sets of criteria in population level.”  

 

The last paragraph concludes that “PIM-Taiwan has similar ability as Beers and PRISCUS criteria to 

identify PIMs for older Taiwanese”. How can this conclusion be supported by the study when in the 

results section “Description of PIM users” (page 13, line 39) the authors reported that “The prevalence 

of patients with at least one PIM during the year was highest (86%) using the Beers criteria and 

lowest (67%) using the PRISCUS criteria”. Considering this finding, there should be some differences 

in the identification abilities of the three tools…  

Thank you for the comments.  

We revised the conclusion.  

In page 24, 2nd paragraph, line 14; we added “In conclusion, the prevalence of PIMs users in our 

population is over 65%. The prevalence was highest for 2012 Beers criteria which also included most 

leading PIMs in PIM-Taiwan and PRISCUS criteria. The PIMs prevalence and the associated factors 

varied between three sets of criteria in population level.” 
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