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Abstract

Background

Drug dosing errors are among the most frequent causes of preventable harm in pediatrics. Due to the
complexity of pediatric pharmacotherapy and the working conditions in healthcare, it is not surprising
that human factor is a well-described source of error. Thus, a clinical decision support system (CDSS)
that supports healthcare professionals (HCP) during the dose prescribing step provides a promising

strategy for error prevention.
Methods

The aim of the trial was to simulate the dose derivation step during the prescribing process. HCP were
asked to derive dosages for 18 hypothetical patient cases. We compared the CDSS PEDeDose which
provides a built-in dose calculator to the Summary of Product Characteristics (SmPC) used together
with a pocket calculator in a randomized within-subject trial. We assessed the number of dose
calculation errors and the time needed for calculation. Additionally, the effect of PEDeDose without

using the built-in calculator but with a pocket calculator instead was assessed.
Results

A total of 52 HCP participated in the trial. The odds ratio for an erroneous dosage using the CDSS as
compared to the SmPC with pocket calculator was 0.08 (95% CI 0.02 to 0.36, p < .001). Thus, the odds
of an error were 12-times higher while using the SmPC. Furthermore, there was a 45% (95% Cl 39% to
51%, p < .001) time reduction when the dosage was derived using the CDSS. The exploratory analysis
revealed that using only PEDeDose but without the built-in calculator did not substantially reduce

errors.
Conclusion

Our results provide robust evidence that the use of the CDSS is safer and more efficient than manual
dose derivation in pediatrics. Interestingly, only consulting a dosing database was not sufficient to
substantially reduce errors. We are confident the CDSS PEDeDose ensures a higher safety and speeds

up the prescribing process in practice.
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Introduction

Background and objectives

In pediatric pharmacotherapy, dosing is particularly complex. Historically, clinical trials for regulatory
approval were rarely done.[1] Therefore, the available clinical dosing evidence is often limited or of
high risk of bias. Thus, most drugs marketed for adults lack approval for pediatric populations and are
prescribed off-label.[2,3] Additionally, developmental changes affecting the pharmacokinetics have to
be considered when prescribing.[4] As a consequence, pediatric drug dosages are usually calculated
individually, mostly based on the child’s age, body weight or surface.[5] When considering both, the
effort to search for appropriate dosing information and the need to manually calculate individual
dosages, it is not surprising that dosing errors are a main cause of preventable harm in pediatric
pharmacotherapy.[6—9] Especially in clinical settings, where resources are often limited and timing of
a treatment can be critical, the likelihood of human errors is even greater.[10,11] Consequently, there
is a need to prevent dosing errors by supporting the physicians that prescribe the dosage as well as the
clinical pharmacists that validate the prescriptions. Clinical decision support systems (CDSS) are thus

regarded as a promising strategy to address the unique needs of pediatric pharmacotherapy.[12]

PEDeDose is a CDSS to facilitate drug dosing in pediatrics.[13,14] It provides health care professionals
(HCP) with structured dosing information and a built-in dose calculator. The CDSS was developed to
prevent dosing errors by either supporting prescribers directly or to validate already prescribed

dosages. A comprehensive description of PEDeDose has been published previously.[13]

We hypothesized that the use of a CDSS with a built-in dose calculator leads to a reduction of dose
calculation errors and makes the dose prescribing step more efficient when compared to manual
calculation using a pocket calculator. To assess this, a randomized within-subject simulation trial was
conducted, where HCPs were asked to calculate dosages for hypothetical but clinically relevant patient

cases.
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1

2

" Methods

5

6 Trial design

373 We conducted a randomized within-subject trial to estimate the impact of the CDSS PEDeDose on the
?0 number of dose calculation errors and the time needed for the derivation. As interventions, we defined
11 either the Swiss Summary of Product Characteristics (SmPC) [15] used together with a pocket
:g calculator (control) or the CDSS PEDeDose [14] with its built-in calculator (full). Furthermore, we
1;’ exploratively assessed the impact of the PEDeDose web application without using the built-in
16 calculator but using a pocket calculator instead (basic). A pool of 18 items, each representing one drug
1573 prescription for a hypothetical pediatric patient, was created (Supplement 1). The items were
;g developed by the main author (LH) and reviewed by two clinical pharmacists (KK, PV) with extensive
21 experience in the field of pediatrics and neonatology. Only drugs with a pediatric label were selected
;; so that a reference dosage was available in the Swiss SmPC. For each participant the trial consisted of
;g three consecutive blocks. To each block one of the three interventions and six items drawn from the
;? pool were randomly assigned without replacement. The trial design is visualized in Figure 1.

28 . . L .

29 No ethical approval was necessary as the study did not fall within the scope of the Swiss Human
2(1) Research Act. This was clarified in advance with the responsible ethics commission. We report this
32 study in concordance with the ‘Reporting Guidelines for Health Care Simulation Research: Extensions
gi to the CONSORT and STROBE Statements’.[16,17]

35

36 Participants

37

38 Our target population consisted of physicians and pharmacists in Switzerland. We focused the
4313 recruitment on physicians and pharmacists working in children’s hospitals, general hospitals with
2; pediatric clinics, and HCPs working in the ambulatory setting i.e. public pharmacists and general
43 practitioners. To ensure a high quality of the collected data, the trial was conducted under the
jg supervision of the main author. Participants consented to the data collection and received a small
j? monetary compensation for their participation.

48

49 Interventions

g? The CDSS PEDeDose encompasses a database with general pediatric dosing information and a built-in
g; calculator for individualized dosing. The built-in calculator makes PEDeDose a CDSS. However, the
54 general dosing information can also be consulted without using the built-in calculator. Thus, we
gg defined three interventions: The Swiss SmPC used together with a pocket calculator (control), the CDSS
;73 PEDeDose (full), and the PEDeDose dosing information used together with a pocket calculator (basic).
Zg The study was powered to compare the CDSS PEDeDose (full) to the SmPC used together with a pocket

calculator (control). The SmPC can be viewed as a semi-structured electronic resource, that is written
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in plain text, while the data of the PEDeDose database is highly structured. Thus, to isolate the effect
of structuring drug dosing information, we exploratorily assessed the impact of using PEDeDose
without the built-in calculator. An example of the structured dosing information from PEDeDose is

shown in Supplement 2.

Simulation setup

The trial was developed using the Gorilla Experiment Builder (www.gorilla.sc), a web-based trial
platform.[18] We conducted the trial at the participants workplace. Depending on the availability
participants were using their own computers or were provided with a notebook for the trial. The Gorilla
website was opened in a browser while the interventions (i.e. SmPC or PEDeDose websites) were
opened either in a different browser tab or window, depending on the participants preferences. Before
the trial started, every participant was briefed about the aim and the design of the trial. Subsequently,
the participants were required to solve a dedicated test example with the PEDeDose built-in calculator
(full). This ensured that the participants fully understood the capabilities of PEDeDose, such as the

possibility to convert the calculated dosage to the correct dosing unit (e.g. mg to mL).

Participants were instructed to round the calculated dosage to a maximum of two decimal places. If a
dose range was provided by the respective dosing information, participants were asked to submit a

range as a FESU|t, too.

Outcomes

The primary outcome was the correctness of the derived dosage, a binary variable with 1 = error and

0 = correct. The secondary outcome was the time needed to solve an item.

Since the dosing information that the participants were required to use was specified in advance and
no additional clinical evaluation was required, there was an objectively correct dosage for every item
within the corresponding dosing information (SmPC or PEDeDose). Errors were defined as submitted
responses that exceeded clinically non-relevant deviations of 5% or 10% for drugs with narrow or wide
therapeutic windows, respectively (Supplement 1). Even though the participants were required to
submit dose ranges as a range, we did not consider it an error if the submitted dosage was a single
dosage that was within the correct window. We reviewed all erroneous responses and tried to
determine the possible cause of error. For the errors that were found in the full block (i.e. PEDeDose
with built-in calculator), the logging data of the PEDeDose built-in calculator were additionally
analyzed. This allowed us to assess whether the participant had specified the calculator inputs

incorrectly (i.e. drug, indication, route of administration, birthdate, weight, height, and gestational

age).

https://mc.manuscri;satcentral.com/bmjpo
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The secondary outcome response time was defined as the time difference (in seconds) for each item
between the time stamp on the mouse click that initialized item loading and the click that submitted
the result. We defined outliers in the time outcome as values greater than three standard deviations

for each intervention. We removed outliers and missing values and analyzed only complete items.

Covariates

The following categorical participant covariates were assessed prior to the trial start: The type of
institution where the participant was working as an unordered factor (children’s hospital, general
hospital with children’s clinic, public pharmacy or doctor’s office), their profession (physician,
pharmacist), their working experience as an ordered factor (<5 years, 5-10 years, >10 years), and

whether they had been already using PEDeDose in their daily work (yes, partly, no).

Sample size

The sample size estimation was done in collaboration with the Clinical Trial Unit of the University of
Basel, Switzerland. An a priori error rate of 20% for the control study arm was assumed based on the
results of previous research estimating a 26.5% error rate for dose calculation using a pocket
calculator.[19] A 50% overall error reduction at a significance level of 5% with >80% power resulted in
a total of 600 items that need to be rated. We aimed to test the two arms for the confirmatory analysis
with six items per arm, which resulted in an estimated sample size of 50 participants (600 items / 12
items per participant = 50 participants) (Supplement 3). Adding an equal number of items for the
exploratory arm, the resulting total number of items that need to be rated was 900, which corresponds

to 18 items per participant.

Randomization

Randomization was done on the level of the interventions and the items (Figure 1). Thus, for each
participant the order of the three interventions was randomized, while for each intervention six out of
the pool of 18 items were randomly drawn without replacement. The Gorilla Experimental Builder
enabled to design the randomization procedure directly into the trial, thus taking care of the

participant allocation.[18]

Statistical methods

Statistical analyses were performed in R version 4.1.1.[20] The relevant functions and additional
packages used are denoted as function {package}. The only continuous variable was the secondary
outcome response time per item, which was transformed using the natural logarithm to achieve
normality of the residuals. Orthogonal sum-to-zero contrasts for the unordered factors ’institution’
and ‘profession’ applying contr.sum {stats} were used. The lower-level effects were thus estimated at

the level of the grand mean and interpreted accordingly. We applied difference coding for the ordered

https://mc.manuscrigtcentral.com/bmjpo
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factors ‘experience’, ‘PEDeDose user’, and the exploratory version of the variable ‘intervention’ using
contr.sdif {MASS}.[21] Thus, each level of the ordered factors was compared to their previous level.

The contrast coding scheme is provided in the supplement (Supplement 4).

For the primary outcome ‘error’, we fitted a generalized linear mixed-effects model (GLMM) with a
logit-link function using glmer {Ime4}.[22] The secondary outcome ‘time’ was assessed by fitting a
linear mixed-effects model (LMM) using Imer {ImerTest}.[23] All models were derived by starting with
maximal model specification based on the trial design, and then sequentially reducing model
complexity until a non-singular fit was achieved.[24] We started by defining by-subject and by-item
random intercepts and slopes (i.e. crossed-random effects) on each type of intervention. The main

variable ‘intervention’ and the additional covariates were treated as fixed variables.

In exploratory analyses, we assessed the impact of structuring the dosing information by adding the
intervention basic (i.e. PEDeDose without the built-in calculator). Thus, the binary variable for the
intervention became an ordered three-level factor (control, basic, full). As a sensitivity analysis we

created a model that is only adjusted for the order of the interventions.

For all models also an unadjusted model was built, containing only the variable ‘intervention' as well
as only random intercepts for both subject and item, respectively. We derived Wald confidence
intervals. The p-values for the linear models were derived via Satterthwaite's degrees of freedom
method.[23] The estimated marginal means for the ‘intervention’ variable for all the models were
calculated using emmeans {emmeans}.[25] The summary outputs of the models are reported in the

supplement (Supplement 4).
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1

2

3

2 Results

5

6 Participants

7

) In total, 53 HCPs participated in the study. One participant was excluded because of non-adherence to
?O the protocol by solving all items using PEDeDose with its built-in calculator. Thus, a final sample of 52
11 participants was included. The participant flow and randomization order are visualized in Figure 2.

12

13 The characteristics of the participants are summarized in Table 1.

15

16 Table 1: Participant characteristics

17

18 Variable names Number (%)

19

20 Participants (total) 52 (100)

21 o

2 Institution

;i Children’s hospital 21 (40)

;2 General hospital with children’s clinic 20 (39)

27 Public pharmacy / doctor’s office 11 (21)

28

29 Profession

30

31 Physician 20 (38)

32

33 Pharmacist 32 (62)

34 -

35 Experience

36

37 <5 years 20 (39)

38

39 5-10 years 20 (39)

2‘1) >10 years 12 (22)

42 PEDeDose user

43

44 no 20 (39)

45

46 partly 11 (21)

47

48 yes 21 (40)

49

50

51

52 Recruitment

53

54 The participants were mainly recruited via convenience sampling by directly contacting the responsible
55

56 head of department in Swiss children’s hospitals, general hospitals with pediatric clinics, or by the
;73 company’s newsletter. Furthermore, snowball sampling was used as many of the participating HCPs
59 were also helping recruiting their colleagues. The recruitment period ranged from January to July 2022.
60

https://mc.manuscri%tcentral.com/bmjpo
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Missing values and outliers

Of the total 936 items rated, there were four responses (0.4%) classified as missing, three in the full
intervention, which were accidentally skipped and one in the control intervention, where a string was
entered instead of a number. For the time outcome there were in total six samples (0.6%) not analyzed,
consisting of the four missing responses and two outliers, one in the full intervention and one in the
control intervention. The removal of the outliers was justified by the fact that some participants were

required to respond to phone calls related to their clinical work.

Numbers analyzed

Overall, 932 items were analyzed for the primary outcome, which corresponds to 311, 312, and 309
items for the interventions control, basic, and full, respectively. For the secondary outcome, 930 items
were analyzed, which corresponds to 310, 312, and 308 items for the interventions control, basic, and
full, respectively. The number of errors and median time per intervention are depicted in Figure 3 and
Figure 4, respectively. The total number of errors was 70 (22%), 49 (16%), and 14 (5%) errors for the
control, basic, and full intervention, respectively. The median time [Q;, Q3] needed for the dose
derivation was 161 s [118, 225], 132 s [96, 173], and 86 s [67, 116] seconds for the control, basic
(exploratory), and full intervention, respectively. Figure 5 depicts the number of errors stratified by

intervention order and type.

Model estimations

A generalized linear mixed-effects model with a logit-link was defined to estimate the adjusted odds
ratio for dose derivation errors. The regression formula for the generalized linear mixed-effects model
is shown below in R notation (l). The model included the covariates for institution and previous
PEDeDose user. Experience was not included because of singularity. Profession was not included due
to potential multicollinearity with the variable institution as almost all physicians were working in a
Children’s hospital. No crude difference between the different professions was observed. We used a
linear mixed-effects model for the time outcome. The model was built with the same covariates as
before but including experience, as there was no issue with singularity (IlI). The results of the

multivariable models are depicted in Table 2.
(n error ~ intervention + institution + user (intervention | subject) + (intervention | item)

(m log(time) ~ intervention + institution + experience + user + (intervention | subject) +

(intervention | item)

Additional results of the models are reported in Supplement 4.

https://mc.manuscrigtcentral.com/bmjpo
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random intercepts for both subject and item.

yes vs partly

Errors
Odds ratio 95% Confidence interval p-value
Multivariable model
Intervention
0.08 0.02t0 0.36 <.001
full vs control
Institution
1.27 0.75t0 2.15 .382
Children’s hospital
Institution
1.12 0.74t0 1.70 .587
General hospital
PEDeDose user
0.57 0.27t0 1.29 .178
partly vs no
PEDeDose user
0.88 0.37to0 2.11 771
yes vs partly
Unadjusted model
Intervention
0.15 0.08 to 0.27 <.001
full vs control
Time
Time change (%) 95% Confidence interval p-value
Multivariable model
Intervention
-45 -51to -39 <.001
full vs control
Institution
-18 -26to -8 <.001
Children’s hospital
Institution
3 -6to 12 .585
General hospital
Experience
3 -11to 18 722
(5-10y vs<5y)
Experience
1 -16 to 15 .862
>10yvs 5-10y
PEDeDose user
6 -9t0 26 472
partly vs no
PEDeDose user
-8 -22to9 .357

https://mc.manuscrinQccentraI.com/bmjpo
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Unadjusted model

Intervention

Full vs control

-45 -48 to -42

<.001

Ancillary analyses

Exploratory analyses

Additionally, we explored the impact of using structured dosing information while using a pocket
calculator. The model formula of the generalized linear mixed-effects model (l11) and the linear mixed-
effects model (1V) for error and time, respectively, are shown below. Due to singularity, we had to
exclude the random slopes for both item and subject. The results of the multivariable models of the
exploratory analysis are depicted in Table 3. The odds of an error were 4.5-times higher for the basic
intervention as compared to of full. Also the odds of an error were 1.4-times higher for the control

intervention than for basic. The sensitivity analysis did not indicate that the intervention order

influenced the number of errors (Supplement 4).

() error ~ intervention + institution + user + (1 | subject) + (1 | item)

(V) log(time) ~ intervention + institution + experience + user + (intervention | subject) +

(intervention | item)

Additional results of the models are reported in Supplement 4.

Table 3: Results of the exploratory multivariable analyses and the unadjusted models with only the intervention variable and

random intercepts for both subject and item.

Errors
Odds ratio 95% Confidence interval p-value

Multivariable model
Intervention

0.67 0.44 t0 1.03 .068
basic vs control
Intervention

0.22 0.12t0 0.42 <.001
full vs basic
Institution

1.37 0.9to0 2.08 .143
Children’s hospital
Institution

0.97 0.68 to 1.38 .860
General hospital
Experience

1.36 0.79 to 2.36 273
5-10yvs <5y

https://mc.manuscrilpltcentral.com/bmjpo
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Experience
1.15 0.64 to 2.05 .644
>10yvs 5-10y
PEDeDose user
0.51 0.26 to 1.00 .050
partly vs no
PEDeDose user
1.33 0.68 to 2.62 402
yes vs partly
Unadjusted model
Intervention
0.67 0.44 to 1.02 .063
basic vs control
Intervention
0.22 0.12to 0.41 <.001
Full vs basic
Time
Time change (%) 95% Confidence interval p-value
Multivariable model
Intervention
-20 -27to-12 <.001
basic vs control
Intervention
-31 -38to -23 <.001
full vs basic
Institution
-18 -26to -10 <.001
Children’s hospital
Institution
3 -6to 12 .545
General hospital
Experience
2 -11to 17 .793
5-10yvs <5y
Experience
-2 -16to 13 .749
>10yvs 5-10y
PEDeDose user
-1 -15to 16 913
partly vs no
PEDeDose user
-6 -20to 10 467
yes vs partly
Unadjusted model
Intervention
=20 -24to -16 <.001
basic vs control
Intervention -31 -35to -27 <.001

https://mc.manuscrilpztcentral.com/bmjpo

T


http://bmjpaedsopen.bmj.com/

oNOYTULT D WN =

BMJ Paediatrics Open

full vs basic

Analysis of error types

We determined the assumed reason for each error that occurred. The logging data of the PEDeDose
built-in calculator was used to improve the determination of the error type in the full intervention. The

results of the analysis of error types are provided in Table 4.

Table 4: Assumed error types identified based on the participants’ response. Column values exceed the total error count when
multiple error types were identified.

Error counts

Error types Control Basic Full
Total error count 70 49 14
Protocol deviations 12 5 4
Decimal error 2 3 0
Maximum dose not

27 17 0
respected
Daily vs single dose 6 0 0
Wrong information used 11 11 4
Transcription error N/A N/A 1
Wrong CDSS user entry /

N/A N/A 4
selection
Unknown 16 13 1

N/A = error type not possible or not identifiable for this intervention.

https://mc.manuscrilpg'ccentral.com/bmjpo
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Discussion

In this simulation trial, we showed that the CDSS PEDeDose (full) significantly reduced the number of
dose calculation errors and was more efficient when compared to either the structured PEDeDose
dosing information (basic) or the semi-structured SmPC (control) used together with a pocket

calculator.

Strengths and limitations

A general limitation of simulation studies is the lack of control over the participants’ mindset. For this
study, it means that the participants might not have been as careful while deriving the dosages as they
would be while working with real patients. We tried to address this limitation by comparing the
interventions within each participant and by conducting the trial at their workplace. Randomization of
the interventions per block as well as on item-level controlled for biases of allocation. Additionally, we
see the use of a within-subject design as a major strength of this study as it accounts for subject specific
characteristics (e.g. being good or bad at calculus) and enhances the study’s overall power. Our study
evaluated the dosing of a single drug for a single indication. In clinical settings, there are often
additional considerations necessary (e.g. dose adjustments due to renal insufficiency, comorbidities,
or drug-drug interactions). However in this study, the impact of the CDSS PEDeDose was evaluated in
isolation, what we see as a strength. Since the SmPC was defined as the reference dosing information,
only prescriptions for drugs with a pediatric label could be created. In pediatric practice, however, the
majority of drugs are prescribed off-label.[3] Thus, to retrieve off-label dosing information additional
sources must be consulted, which might even further increase the time needed to derive the
appropriate dosage. Furthermore, we found that it was worthwhile to conduct the study on site as the
amount of missing data was very low (<2%) for all interventions. Finally, maximal model specification
including by-subject and by-item random intercepts and slopes whenever possible allowed the model

to be more flexible in parameter estimation and thus limits inflation of Type | error.[24]

Interpretation

The CDSS PEDeDose significantly improved the error rate as compared to the SmPC by reducing the
odds of an error by a factor of 12. Furthermore, the CDSS PEDeDose significantly reduced the time
needed for the dose derivation by 45%. The effect remained significant when estimating the
unadjusted effect of the intervention, thus giving us strong confidence in our results. The sensitivity
analysis did not indicate an effect of the intervention order on the number of errors. Even more so,
the adjusted analysis suggested that the covariates (i.e. fixed effects) had a negligible impact on both
outcomes. In contrast, there was high variability between participants and items, (i.e. random effects)
leading to broad confidence intervals, especially in the two blocks using pocket calculator. However,

the variability was drastically reduced when the CDSS PEDeDose is used. This demonstrates that the
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CDSS PEDeDose was able to mitigate the uncertainty produced by the human factor, while other
factors such as experience do not suffice. Thus, the CDSS PEDeDose increased the overall safety of the
individually calculated dosages in our simulation. Furthermore, since there were no noteworthy
differences between frequent PEDeDose users, infrequent users, and new users, we could

demonstrate that the usability of the CDSS PEDeDose is excellent.

Our exploratory analyses revealed that the structuring of the dosing information did not substantially
improve the error rate, but only the time needed. Although our study was not powered to detect these
differences, it was still interesting to see that the differences between PEDeDose with pocket
calculator and the CDSS PEDeDose was still striking with five-fold lower odds for an error and 31%

reduction of time when using the CDSS.

The error types that were assumed to be the reason for an incorrect result should be interpreted
cautiously. They are strongly depending on the item itself and only limited information can be
extracted from the participants’ response. For example, not every active ingredient has a loading and
maintenance dose that may be confused. We were surprised by the high number of errors in the SmPC
block (27 of the 70 errors) where the maximum dosage was not respected. Thus, we would like to
highlight the example of the drug isoniazid, where the SmPC states the maximum daily dose even
multiple times. This error type occurred also frequently when only the structured dosing information
was used (17 of 49 errors), even though the maximum dosage is highlighted in a dedicated field. None
of this type of error occurred while the participants were using the CDSS PEDeDose as the built-in
calculator does respect the maximum dose. This again highlights the importance of providing HCPs
with individualized dosing recommendations as repeatedly stating the maximum daily dosage
obviously does not suffice and might even be conceptually similar to the pitfalls of over-alerting.[26]
Analysis of the PEDeDose logging data revealed that most of the errors committed with the CDSS
PEDeDose could be prevented with a reasonable integration into the prescribing software, such as

wrong birthdate entries or transcription errors.

Generalizability

Based on the strong results and the instability of the human factor, we are confident that the use of
the CDSS PEDeDose will generally enhance the safety of prescribed dosages in practice. Furthermore,
the time reduction that is achieved with the use of the CDSS PEDeDose might be further enhanced in
clinical practice. Especially, for off-label prescriptions where additional resources need to be consulted.
Overall, it must be noted that our study measured the isolated effect of the web application of the
CDSS PEDeDose. This is in contrast to real-world studies where the magnitude of the measured effect
will be modified by the way the CDSS is integrated into a primary software (i.e. a clinical information

system), CDSS uptake (i.e. percentage of CDSS use),[27] vigilant HCPs,[11,28] or by other measures
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implemented to prevent such types of errors. These factors might influence the effect in different
ways. A bad integration of the CDSS in a clinical information system will compromise usability, uptake,
and can enable additional types of errors to occur. On the other hand, a good integration will simply
rule out even more types of errors by design (e.g. transcription errors). Interestingly, clinical
information system providers do not need to conduct usability tests as compared to European medical
device manufacturers.[29,30] Last but not least, we think that it is undisputable that we should prevent
the occurrence of an error in the first place by using a dose calculator rather than to rely on post-hoc

measures or on the commendable vigilance of the HCPs.[10,11,28]

Comparison with literature

Even though there are a multitude of dosing calculators freely available, surprisingly, almost all lack a
conformité européenne (CE) marking.[31] Furthermore, there are only few contemporary studies that
assess dose prescribing errors in a simulation.[19,32,33] Siebert and colleagues found significant error
reduction with the use of a mobile app during drug preparation in pediatric emergency
settings.[32,33]. Interestingly, the baseline error rates in both studies were strikingly high with values
of 63% [33] and 75% [32] as compared to the 23% in our study. However, comparison is limited as they
did not assess the dose calculation step in isolation. Thus, we want to highlight the most similar study
by van der Zanden et al. that assessed the former website-integrated dosing calculator of the Dutch
Pediatric Formulary.[19,34] However, the calculator is not available anymore. They found 26% and
17% clinically relevant errors in the manual group and in the calculator group, respectively. This
resulted in a non-significant estimated mean difference of 7% in favor of the calculator group.
However, they used a between-subject design and a two-minute time limit per item. We think that the
use of a within-subject instead of a between-subject design was a major strength in our study.
Furthermore, we did not impose a time limit, as otherwise we could not estimate the time needed for
the dose derivation. A time limit probably would have increased the manual error rate even further,

but the results would be influenced by the participants’ reading speed.

Conclusion and outlook

We demonstrated that the CDSS PEDeDose with its built-in calculator significantly reduced the error
rate and time needed for the dose derivation for pediatric patients and neonates when compared to
the SmPC in a simulation trial. The high variability in error rates within HCPs could be mitigated when
PEDeDose was used. Interestingly, no substantial improvement of structured versus semi-structured
dosing information was found. This shows us that by limiting the human factor and by providing
guidance during the dose derivation step, dosing errors can be significantly reduced or may even

completely be eliminated by design. A reasonable integration of the CDSS into the electronic workflow
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of pediatric prescribing may even further limit the human factor during the prescribing step, and thus

could prevent additional error types by design.
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Other information

Data availability

The data and the R scripts for the statistical analysis are provided in the supplements 5, 6, and 7.
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Figures

Figure 1: Visualization of the trial design. The name of the interventions full, basic, and control
correspond to the CDSS PEDeDose with built-in calculator, PEDeDose used together with a pocket
calculator, and Summary of Product Characteristics used together with a pocket calculator,

respectively.

Figure 2: Participant flow chart. The order of the interventions and the corresponding number of
participants assigned is shown as well. The name of the interventions full, basic, and control
correspond to the CDSS PEDeDose with built-in calculator, PEDeDose used together with a pocket

calculator, and Summary of Product Characteristics with pocket calculator, respectively.

Figure 3: Bar plot depicting the number of errors stratified by the type of intervention. The name of
the interventions full, basic, and control correspond to the CDSS PEDeDose with built-in calculator,
PEDeDose used together with a pocket calculator, and Summary of Product Characteristics with pocket

calculator, respectively.

Figure 4: Violin plot depicting the median time per participant stratified by the type of intervention.
Below each plot the overall median [Q1l, Q3] of the intervention is shown. The name of the
interventions full, basic, and control correspond to CDSS PEDeDose with built-in calculator, PEDeDose
used together with a pocket calculator, and Summary of Product Characteristics with pocket calculator,

respectively.

Figure 5: Number of errors stratified by intervention order and type. The name of the interventions
full, basic, and control correspond to the CDSS PEDeDose with built-in calculator, PEDeDose used
together with a pocket calculator, and Summary of Product Characteristics with pocket calculator,

respectively.
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12 Ciproxin o s
131 mL/dose infection in cystic fibrosis patients Suspension p: " - 2x dain% 6y 10mth | 26 - no
(liquid) o
14 5 /100 mL q 3
15 3
16 _g
17 o . Vancomycin Sandoz | . g g yes —
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20 7]
21 p.o. loading dose }%
223 drops/dose | epilepsy Rivotril Tropfen® -, . 3x dailys | 6y 7mth 29 - no
23 (liquid) / begin 5
24 5
25 3
26 o . Co-Amoxi-Mepha p.o. .-
%7 4 mL/dose acute otitis media Suspension 457 (liquid) 2x dally_g§> 2y 8mth 14 no
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30 Diflucan forte o N
31| 5 mL/dose candidiasis (systemic) Suspension {)Il ;.Iid) - 1x daily® | 8y 31 - no
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]
octh =

. Metoject
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D
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prophylaxis of acute rejection in §
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10 | mg/dose fungal infection (invasive) Caspofungln Sandoz i.v. Ioadlr.1g dose | _ @ 11mth 9.5 76 no
ecoi.v. 70 mg / begin B
Klaciped o -‘_8‘

11 | mL/dose bacterial infection Kindersuspension zl ;Jid) - 2x daily3 | 7mth 7.6 - no
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Supplement 2 — Example of the structured dosing information of PEDeDose

Substance Vancomycin Q
Indication bacterial infection, severe Q,
Route of administration [V, parenteral

Age Weight Pl Application Type of dose Dose MNumber of repetitions  Max individual dose  Max daily dose Remarks GR Ref

5wk 418kg v 63 mgidose 4 x daily by inf B &

T Dateof birth 03.082022 Weight 4.18kg Pl Yes GA 352/7WOP comA 5wk PNA 10 wk

© You must enter the height to be able to calculate the BMI.

6 Products in Switzerland matching the data set of the calculated dose ~

General doses

Max Max
individual  daily Remarks GR Ref
dose dose

Type of Number of
e Dose Lo

Age/PMA Weight Pl  Application Son N

as a single dose,
start the
! maintenance
<30 wk Pl vV loading dose 25 mg/kg/dose dosage 24 h after o &
the loading dose;

by inf

first maintenance
dose 24 h after

< 30wk Pl IV i 20 1 x daily the loading dose: o &

by inf

as a single dose,
start the
= maintenance
30 wk - 34 wk PV loading dose 25 mg/kg/dose do;age A &
the loading dose;

by inf

first maintenance

B every dose 18 h after
30 wk - 34 wk Pl vV e 20 mg/kg/d
w w = 18h the loading dose; &

by inf

as a single dose,
start the
maintenance
34 wk - 38 wk PV loading d 25 o
Wi wi oading dose mg/kg/dose dosage 12 h after &
the loading dose;
by inf

first maintenance
B o ’ 2" S weimangiose. © @

by inf

as a single dose,
start the

38 wk - 40 wk PV loadingdose 25 mg/kg/dose L":s'::";'::ﬂer D &
the loading dose;

by inf

first maintenance
h aft
38 wk - 40 wk Pl IV 5 15 3 x daily ;‘;:r:; d:s:f;:e o &

inf

as a single dose,
start the
int
0D-28D v loadingdose 25 mg/kgidose ::s':;e";'::ﬁer 0 &
the loading dose;
by inf

first maintenance
8h
0D-28D v i ce 15 J 3 x daily :::ng d:::r:f n &

inf

28D-18Y and <66 kg v 15 mg/kg/dose 4 x daily by inf B &

<18Yand=66kg v 1000 mg/dose 4 x daily by inf 8 &
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Figure: Example of the vancomycin dosage information for severe bacterial infection to be administered intravenously. In the calculated
dosage tab one can see the calculated dosage for a hypothetical preterm of 5 weeks of age (corrected age) with a weight of 4.18 kg analogous

to item number 2 of the trial. In the general doses tab the basic dosing information can be seen.
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Supplement 3 — Sample size estimation

Expected power for significant improvement of the CDSS PEDeDose vs no CDSS

Error rate without CDSS: 20%

0.95

0.85
0.8
0.75

o
=

0.65

0.55

o
o

True Error Reduction Ratio
o
(e)]

0.45
0.4
0.35
0.3
0.25
0.2

150 300 450 600 750 900 1050 1200 1350 1500 1650 1800

Total number of items rated

Figure: The experiment was simulated 999 times assuming between 150 to 1800 items that are rated,
while achieving an error reduction ratio between 0.2 to 1 (no reduction). The white circle marks the

estimated number of items that need to be rated to achieve a 50% error reduction.
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CONFIRMATORY ANALYSIS

Confirmatory analysis
Errors (full model)
Results

Variable OR Cl(low) CI(high) pvalue

Intervention 0.08 0.02 0.36 <0.001

Institution (Children’s hospital) 1.27 0.75 2.15 0.3823

Institution (Hospital) 1.12 0.74 1.70 0.5875

User (partly vs no) 0.57 0.26 1.29 0.1779

User (yes vs partly) 0.88 0.37 2.11 0.7712

R summary output

##
##
##
##
##
##
##
##
##
##
##
##
##
##
##
##
##
##
##
##
##
##
##
##
##
##
##
##
##
##
##
##
##
##
##
##

Generalized linear mixed model fit by maximum likelihood (Laplace

Approximation) [glmerMod]
Family: binomial ( logit )
Formula:

error ~ intervention + institution + user + (intervention | subject) +

(intervention | item)
Data: data_confirmatory
Control: glmerControl(optimizer = "bobyqga")

AIC BIC logLik deviance df.resid
457.2 510.4 -216.6 433.2 608

Scaled residuals:
Min 1Q Median 3Q Max
-0.8811 -0.4334 -0.2101 -0.1185 3.7005

Random effects:

Groups Name Variance Std.Dev. Corr
subject (Intercept) 0.2340 0.4838
interventionfull 1.4835 1.2180 -0.51
item (Intercept) 0.2954 0.5435
interventionfull 0.7559 0.8694 -0.35
Number of obs: 620, groups: subject, 52; item, 18

Fixed effects:

Estimate Std. Error z value Pr(>|zl)
(Intercept) -1.4938 0.2415 -6.187 6.15e-10 **x*
interventionfull -2.4694 0.7395 -3.339 0.000839 x**x*
institutionl 0.2359 0.2700 0.874 0.382263
institution?2 0.1151 0.2121 0.543 0.587464
userpartly-no -0.5563 0.4129 -1.347 0.177867
useryes-partly -0.1302 0.4478 -0.291 0.771219
Signif. codes: 0O '**x' 0.001 'xx' 0.01 'x' 0.05 '.' 0.1 '
Correlation of Fixed Effects:

2/18

https://mc.manuscriptcentral.com/bmjpo

yBuAdoo Ag palosloid 1senb Ag 20z ‘8T dy uo jwoo fwg uadospaediwgy//:dny woly papeojumod '€20z Arenuer Gz uo 92/T00-220z-0dlwa/9eTT 0T se paysignd 1siy :odfwq


http://bmjpaedsopen.bmj.com/

oNOYTULT D WN =

BMJ Paediatrics Open

Errors (full model) CONFIRMATORY ANALYSIS
#it (Intr) intrvn insttl instt2 usrpr-
## intrvntnfll -0.252
## institutinl -0.139 -0.091
## institutin2 -0.137 0.034 -0.404
## userprtly-n 0.238 0.040 -0.297 0.165
## usrys-prtly -0.129 0.144 -0.390 0.164 -0.467
Plot - Predicted probability of error
Estimated marginal means of the interventions
1.0-
0.8-
2
5
@©
S
£ 06- Interventions
2 @ control
o
@ +ull
3 0.4-
Q L
S
g
o
0.2- 0)
0.0- - - _._
conltrol fLII||
Interventions
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Errors (simple model) CONFIRMATORY ANALYSIS
1
2
2 Errors (simple model)
3 Results
6
7
8 Variable OR Cl(low) ClI(high) pvalue
?o Intervention  0.15  0.08 0.27 <0.001
1
12
13 R summary output
14
15 ## Generalized linear mixed model fit by maximum likelihood (Laplace
16 ##  Approximation) [glmerMod]
17 ## Family: binomial ( logit )
18 ## Formula: error ~ intervention + (1 | subject) + (1 | item)
19 ## Data: data_confirmatory
20 ## Control: glmerControl(optimizer = "bobyga")
21 i
22 ## AIC BIC 1loglLik deviance df.resid
23 ## 447.0 464.8 -219.5 439.0 616
24 i
25 ## Scaled residuals:
26 ## Min 1Q Median 3Q Max
27 ## -0.8104 -0.4473 -0.2367 -0.1683 5.8528
28 i
29 ## Random effects:
30 ## Groups Name Variance Std.Dev.
31 ## subject (Intercept) 0.2236 0.4728
32 ##  item (Intercept) 0.2925  0.5408
33 ## Number of obs: 620, groups: subject, 52; item, 18
34 #
35 ## Fixed effects:
36 #i# Estimate Std. Error z value Pr(>|zl)
37 ## (Intercept) -1.3756 0.2165 -6.355 2.09e-10 **x*
38 ## interventionfull -1.9200 0.3183 -6.032 1.62e-09 **x*
39 -
40 ## Signif. codes: 0O '***x' 0.001 'xx' 0.01 'x' 0.056 '.' 0.1 ' ' 1
41 i
42 ## Correlation of Fixed Effects:
43 ## (Intr)
44 ## intrvntnfll -0.242
45
46
47
48
49
50
51
52
53
54
55
56
57
58
59 4/18
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Errors (simple model) CONFIRMATORY ANALYSIS
Plot - Predicted probability of error
Estimated marginal means of the interventions
1.0-
0.8-
2 .
B
@
S
s 06- Interventions
g @ control
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o @ 1ull
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o
©
o
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o
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1
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control full
Interventions
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Time (full model) CONFIRMATORY ANALYSIS

Time (full model)

Results
Variable Deviation (%) Cl(low) ClI(high) pvalue
Intervention -44.85 -50.51 -38.54 <0.001
Institution (Children’s hospital) -17.78 -26.16 -8.46 <0.001
Institution (Hospital) 2.60 -6.37 12.42 0.5853
Experience (5-10y vs <5y) 2.64 -10.99 18.36 0.7217
Experience (>10y vs 5-10y) -1.39 -15.75 15.40 0.8619
User (partly vs no) 6.34 -9.92 25.52 0.4717
User (yes vs partly) -7.73 -22.11 9.30 0.3568

R summary output

##
##
##
##
##
##
##
##
##
##
##
##
##
##
##
##
##
##
##
##
##
##
##
##
##
##
##
##
##
##
##
##
##
##
##
##
##

Linear mixed model fit by REML. t-tests use Satterthwaite's method [

lmerModLmerTest]
Formula:

log_time ~ intervention + institution + experience + user + (intervention
subject) + (intervention | item)

Data: data_confirmatory

REML criterion at convergence: 432.7

Scaled residuals:
Min 1Q Median

3Q

Max

-3.4708 -0.6145 -0.0595 0.5344 3.1635

Random effects:

Groups Name Variance
subject (Intercept) 0.04406
interventionfull 0.05292
item (Intercept) 0.06619
interventionfull 0.02677
Residual 0.08039

Number of obs: 618, groups:

Fixed effects:

Estimate
(Intercept) 5.12111
interventionfull -0.59507
institutionl -0.19580
institution?2 0.02564
experienceb5-10y-<by  0.02606

experience>10y-5-10y -0.01404

userpartly-no 0.06144
useryes-partly -0.08049
Signif. codes: O '**x' 0.001

Correlation of Fixed Effects:

Std.Dev. Corr
0.2099
0.2300 -0.35
0.2573
0.1636 -0.91
0.2835

subject, 52; item, 18

Std.

O OO O O O oo

Uk !

Error df

.07072 26.21325
.056524 30.37710
.05480 44.96048
.04665 44.84160
.07269 44.77178
.08025 44.96372
.08463 44.84683
.08645 45.06018

0.01 'x' 0.05 '.

t value
72.415
-10.773
-3.573
0.550
0.359
-0.175
0.726
-0.931

' 0.1

Pr(>ltl)
< 2e-16
.T4e-12
.000856
.585265
.721652
.861888
.471654
.356777

(ol elNe e NeNeNel

"1

(Intr) intrvn insttl instt2 e5-10- e>10-5 usrpr-

6/18

https://mc.manuscriptcentral.com/bmjpo

ok k
*kkok
*k kK

yBuAdoo Ag palosloid 1senb Ag 20z ‘8T dy uo jwoo fwg uadospaediwgy//:dny woly papeojumod '€20z Arenuer Gz uo 92/T00-220z-0dlwa/9eTT 0T se paysignd 1siy :odfwq


http://bmjpaedsopen.bmj.com/

oNOYTULT D WN =

BMJ Paediatrics Open

Time (full model) CONFIRMATORY ANALYSIS
## intrvntnfll -0.698
## institutinl -0.071 -0.001
## institutin2 -0.064 0.000 -0.412
## expr5-10-<5 0.039 -0.002 -0.027 -0.311
## exp>10-5-10 0.062 0.000 0.159 0.035 -0.442
## userprtly-n 0.114 0.002 -0.292 0.199 -0.043 -0.047
## usrys-prtly -0.073 -0.001 -0.375 0.134 0.000 0.007 -0.466
Plot - Predicted response time
Estimated marginal means of the time

500 -

400 -
o L
g 300~ Interventions
g @ control
Q @ +ull
Eﬁ 200 -
a @}

100 -

0 -
conltrol fl;||
Interventions
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Time (simple model) CONFIRMATORY ANALYSIS

Time (simple model)

Results

Variable Deviation (%) Cl (low) ClI(high) pvalue

Intervention -45 -47.73 -42.12 <0.001

R summary output

## Linear mixed model fit by REML. t-tests use Satterthwaite's method [
## lmerModLmerTest]
## Formula: log_time ~ intervention + (1 | subject) + (1 | item)

## Data: data_confirmatory

##

## REML criterion at convergence: 494.8

##

## Scaled residuals:

## Min 1Q Median 3Q Max

## -4.0767 -0.6149 -0.0248 0.5679 3.3763

#it

## Random effects:

## Groups Name Variance Std.Dev.

## subject (Intercept) 0.05797 0.2408

## item (Intercept) 0.03607 0.1899

## Residual 0.10085 0.3176

## Number of obs: 618, groups: subject, 52; item, 18

##

## Fixed effects:

## Estimate Std. Error df t value Pr(>|t|)
## (Intercept) 5.07975 0.05877 38.59148 86.44 <2e-16 **x*

## interventionfull -0.59777 0.02604 551.44043 -22.95 <2e-16 **x*
#t ——-

## Signif. codes: O '**x' 0.001 'xx' 0.01 'x' 0.05 '.' 0.1 ' ' 1
##

## Correlation of Fixed Effects:

#i# (Intr)

## intrvntnfll -0.222

8/18
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Time (simple model) CONFIRMATORY ANALYSIS
Plot - Predicted response time
Estimated marginal means of the time
500 -
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EXPLORATORY ANALYSIS

Exploratory analysis

Errors (full model)

Results
Variable OR Cl(low) CI(high) pvalue
Intervention (basic vs control)  0.67 0.44 1.03 0.0677
Intervention (full vs basic) 0.22 0.12 0.42 <0.001
Institution (Children’s hospital) 1.37 0.90 2.08 0.1428
Institution (Hospital) 0.97 0.68 1.38 0.8601
Experience (5-10y vs <5y) 1.36 0.79 2.36 0.2725
Experience (>10y vs 5-10y) 1.15 0.64 2.05 0.6443
User (partly vs no) 0.51 0.26 1.00 0.0498
User (yes vs partly) 1.33 0.68 2.62 0.4019

R summary output

##
##
##
##
##
##
##
##
##
##
##
##
##
##
##
##
##
##
##
##
##
##
##
##
##
##
##
##
##
##
##
##
##

Generalized linear mixed model fit by maximum likelihood (Laplace
Approximation) [glmerMod]

Family: binomial ( logit )
Formula: error ~ intervention + institution + experience + user + (1 |
subject) + (1 | item)

Data:

data_exploratory

Control: glmerControl(optimizer = "bobyga')

AIC
711.6

BIC 1loglik deviance df.resid

764.9 -344.8 689.6

Scaled residuals:
1Q Median 3Q Max
-1.0078 -0.4323 -0.2991 -0.1736 6.2086

Min

Random effects:

Groups Name Variance Std.Dev.
subject (Intercept) 0.1555  0.3943
item (Intercept) 0.3354 0.5791
Number of obs: 932, groups:

Fixed effects:

Estimate Std
(Intercept) -2.26943
interventionbasic-control -0.39394
interventionfull-basic -1.49297
institutionl 0.31265
institution2 -0.03148
experienceb5-10y-<5y 0.30767
experience>10y-5-10y 0.13731
userpartly-no -0.67513
useryes-partly 0.28866

O OO O OO O oo

921

subject, 52; item, 18

Error z value Pr(>lzl)
< 2e-16

10/18

.21046 -10.783
.21565
.31775
.21334
.17857
.28040
.29742
.34415
.34439

-1.827
-4.699
1.466
-0.176
1.097
0.462
-1.962
0.838

0

2.62e-06

0.
.8601
.2725
.6443
.0498
.4019

O O O O O

1428
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Errors (full model)

EXPLORATORY ANALYSIS

##
##
##
##
##
##
##
##
##
##
##
##

Signif. codes: 0O 's**x' 0.001 'xx' 0.01 'x' 0.056 '.' 0.1 ' ' 1
Correlation of Fixed Effects:

(Intr) intrvntnb- intrvntnf- insttl instt2 e5-10-
intrvntnbs- 0.043
intrvntnfl- 0.277 -0.374
institutinl -0.173 -0.002 -0.010
institutin2 -0.098 -0.006 -0.005 -0.345
expr5-10-<6 0.019 0.000 -0.010 -0.042 -0.314
exp>10-5-10 0.061 -0.004 0.005 0.146 0.070 -0.431
userprtly-n 0.239 0.007 0.007 -0.312 0.178 -0.039
usrys-prtly -0.137 -0.009 0.002 -0.324 0.113 0.023

Plot - Predicted probability of error

Predicted error probability

Estimated marginal means of the interventions

1.0-
0.8-
0.6- T
0.4-
0.2- .
@)
0.0- o ==
control basic full
Interventions
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Errors (simple model) EXPLORATORY ANALYSIS
Errors (simple model)
Results

Variable OR Cl(low) ClI(high) pvalue

Intervention (basic vs control) 0.67 0.44 1.02 0.0629

Intervention (full vs basic) 0.22 0.12 0.41 <0.001

R summary output

##
##
##
##
##
##
##
##
##
##
##
##
##
##
##
##
##
##
##
##
##
##
##
##
##
##
##
##
##
##
##
##

Generalized linear mixed model fit by maximum likelihood (Laplace
Approximation) [glmerMod]

Family: binomial ( logit )

Formula: error ~ intervention + (1 | subject) + (1 | item)
Data: data_exploratory

Control: glmerControl(optimizer = "bobyga")

AIC BIC 1loglLik deviance df.resid
706.8 731.0 -348.4 696.8 927

Scaled residuals:
Min 1Q Median 3Q Max
-0.9847 -0.4297 -0.3089 -0.1722 5.7553

Random effects:
Groups Name Variance Std.Dev.
subject (Intercept) 0.2545 0.5044
item (Intercept) 0.3500 0.5916
Number of obs: 932, groups: subject, 52; item, 18

Fixed effects:

Estimate Std. Error z value Pr(>|zl)
(Intercept) -2.1927 0.2047 -10.710 < 2e-16 **x*
interventionbasic-control -0.3994 0.2148 -1.860 0.0629 .
interventionfull-basic -1.5014 0.3169 -4.738 2.16e-06 **x*

Signif. codes: O '***x' 0.001 'xx' 0.01 'x' 0.056 '.' 0.1 ' ' 1

Correlation of Fixed Effects:
(Intr) intrvntnb-

intrvntnbs- 0.044

intrvntnfl- 0.282 -0.375
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Errors (simple model) EXPLORATORY ANALYSIS
Plot - Predicted probability of error
Estimated marginal means of the interventions
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Time (full model) EXPLORATORY ANALYSIS

1

2

2 Time (full model)

> Results

6

7

8 Variable Deviation (%) Cl(low) ClI(high) pvalue

9 Intervention (basic vs control) -19.95  -27.14  -12.06 <0.001

10 Intervention (full vs basic) 30.99 -3842  -22.67 <0.001

1 Institution (Children’s hospital) -18.44  -26.38 9.64 <0.001

12 Institution (Hospital) 2.75 -5.83 12.12  0.5453

13 Experience (5-10y vs <5y) 1.85 -11.10 16.69 0.7926

14 Experience (>10y vs 5-10y) 243 -16.02 13.36 0.7493

15 User (partly vs no) -0.88  -15.39 16.12 0.9133

1? User (yes vs partly) 587 -19.92 10.63  0.4666

18

19

20 R summary output

21

22 ## Linear mixed model fit by REML. t-tests use Satterthwaite's method [

23 ## 1merModLmerTest]

24 ## Formula:

25 ## log_time ~ intervention + institution + experience + user + (intervention

26 #it subject) + (intervention | item)

27 ## Data: data_exploratory

28 i

29 ## REML criterion at convergence: 653.6

30 i ,

31 ## Scaled residuals:

32 ## Min 1Q Median 3Q Max

33 ## -4.1903 -0.5998 -0.0537 0.5331 3.2470

34 i

35 ## Random effects:

36 ## Groups Name Variance Std.Dev. Corr

37 ## subject (Intercept) 0.03751 0.1937

38 ## interventionbasic-control 0.03513 0.1874 0.10

39 #it interventionfull-basic 0.06151 0.2480 0.02 -0.47

40 ## item (Intercept) 0.04184 0.2045

41 ## interventionbasic-control 0.01928 0.1388 0.01

4 #it interventionfull-basic 0.02960 0.1721 -0.76 -0.48

43 ## Residual 0.08292 0.2880

44 ## Number of obs: 930, groups: subject, 52; item, 18

45 i

46 ## Fixed effects:

47 ## Estimate Std. Error df t value Pr(>|t|)

48 ## (Intercept) 4.842339 0.057639 30.008155 84.011 < 2e-16 *x*x

49 ## interventionbasic-control -0.222575 0.048001 28.046824 -4.637 7.46e-05 ***

50 ## interventionfull-basic -0.370936 0.058103 30.941660 -6.384 4.17e-07 ***
## institutionl -0.203848 0.052280 44.997416 -3.899 0.000319 *xx

g; ## institution2 0.027128  0.044511 44.920751 0.609 0.545288
## experienceb-10y-<by 0.018346 0.069372 44.871124 0.264 0.792633

gi ## experience>10y-5-10y -0.024608 0.076541 44.953549 -0.321 0.749324
## userpartly-no -0.008842 0.080746 44.900724 -0.110 0.913292

2> ## useryes-partly -0.060522  0.082432 45.008740 -0.734 0.466626

56 PP

57

58

59 14/18
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Time (full model) EXPLORATORY ANALYSIS
## Signif. codes: O '**x' 0.001 '%x' 0.01 'x' 0.05 '.' 0.1 ' ' 1

##

## Correlation of Fixed Effects:

#it (Intr) intrvntnb- intrvntnf- insttl instt2 e5-10- e>10-5 usrpr-
## intrvntnbs- 0.030

## intrvntnfl- -0.439 -0.476

## institutinl -0.083 0.001 -0.001

## institutin2 -0.075 0.000 0.000 -0.412

## expr5-10-<5 0.045 -0.001 0.000 -0.028 -0.312

## exp>10-5-10 0.073 0.000 0.000 0.158 0.035 -0.442

## userprtly-n 0.134 0.001 0.001 -0.292 0.200 -0.043 -0.046

## usrys-prtly -0.086 -0.002 0.001 -0.374 0.134 0.001 0.007 -0.467

Plot - Predicted response time

Predicted time [s]

Estimated marginal means of the time
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Time (simple model) EXPLORATORY ANALYSIS
1
2
2 Time (simple model)
> Results
6
7
8 Variable Deviation (%) Cl (low) Cl(high) pvalue
9 Intervention (basic vs control) -19.93 -24.01 -15.62 <0.001
1(1) Intervention (full vs basic) -31.01 -34.51 -27.32  <0.001
12
13
14 R summary output
15
16 ## Linear mixed model fit by REML. t-tests use Satterthwaite's method [
17 ## 1merModLmerTest]
18 ## Formula: log_time ~ intervention + (1 | subject) + (1 | item)
19 ## Data: data_exploratory
20 i
21 ## REML criterion at convergence: 762.6
22 i
23 ## Scaled residuals:
24 #t Min 1Q Median 3Q Max
25 ## -3.7745 -0.6461 -0.0532 0.6139 3.7661
26 i
27 ## Random effects:
28 ## Groups Name Variance Std.Dev.
29 ## subject (Intercept) 0.06287 0.2507
30 ## item (Intercept) 0.04405 0.2099
31 ## Residual 0.10814 0.3288
32 ## Number of obs: 930, groups: subject, 52; item, 18
33 i
34 ## Fixed effects:
35 it Estimate Std. Error df t value Pr(>ltl)
36 ## (Intercept) 4.80288 0.06142 33.80208 78.194 < 2e-16 **x*
37 ## interventionbasic-control -0.22223 0.02671 861.13236 -8.319 3.45e-16 *x*x
38 ## interventionfull-basic -0.37118 0.02660 860.23224 -13.953 < 2e-16 **x*
39 ## -
40 ## Signif. codes: O '**x' 0.001 '%x' 0.01 'x' 0.05 '.' 0.1 ' ' 1
41 it
42 ## Correlation of Fixed Effects:
43 #it (Intr) intrvntnb-
44 ## intrvntnbs- 0.000
45 ## intrvntnfl- 0.001 -0.495
46
47
48
49
50
51
52
53
54
55
56
57
58
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Time (simple model) EXPLORATORY ANALYSIS
Plot - Predicted response time
Estimated marginal means of the time
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Sensitivity analysis EXPLORATORY ANALYSIS
Sensitivity analysis
Results

Variable OR Cl(low) ClI(high) pvalue

Intervention (basic vs control) 0.67 0.44 1.03 0.0664

Intervention (full vs basic) 0.22 0.12 0.42 <0.001

Order (block 2 vs block 1) 1.14 0.71 1.83 0.5822

Order (block 3 vs block 1) 0.80 0.49 1.32 0.3783

R summary output

##
##
##
##
##
##
##
##
##
##
##
##
##
##
##
##
##
##
##
##
##
##
##
##
##
##
##
##
##
##
##
##
##
##
##
##

Generalized linear mixed model fit by maximum likelihood (Laplace
Approximation) [glmerMod]

Family: binomial ( logit )

Formula: error ~ intervention + block_order + (1 | subject) + (1 | item)
Data: data_exploratory

Control: glmerControl(optimizer = "bobyqga")

AIC BIC logLik deviance df.resid
708.8 742.7  -347.4 694.8 925

Scaled residuals:
Min 1Q Median 3Q Max
-1.0778 -0.4245 -0.3108 -0.1725 6.5485

Random effects:
Groups Name Variance Std.Dev.
subject (Intercept) 0.2403  0.4902
item (Intercept) 0.3724 0.6102
Number of obs: 932, groups: subject, 52; item, 18

Fixed effects:

Estimate Std. Error z value Pr(>|zl|)
(Intercept) -2.1675 0.2493 -8.693 < 2e-16 *x*x
interventionbasic-control -0.3950 0.2152 -1.835 0.0664 .
interventionfull-basic -1.4935 0.3173 -4.707 2.51e-06 x**x
block_order?2 0.1327 0.2412 0.550 0.5822
block_order3 -0.2238 0.2541 -0.881 0.3783
Signif. codes: O 'x*x' 0.001 'xx' 0.01 'x' 0.05 '.' 0.1 ' ' 1
Correlation of Fixed Effects:

(Intr) intrvntnb- intrvntnf- blck_2
intrvntnbs- 0.049

intrvntnfl- 0.212 -0.376
block_ordr2 -0.497 -0.022 0.031
block_ordr3 -0.466 -0.024 0.023 0.494
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Contrasts

Contrast matrices for categorical variables

Intervention (exploratory)

## basic-control full-basic
## control -0.6666667 -0.3333333
## basic 0.3333333 -0.3333333
## full 0.3333333 0.6666667
User

## partly-no yes-partly

## no -0.6666667 -0.3333333

## partly 0.3333333 -0.3333333

## yes 0.3333333 0.6666667
Experience

## 5-10y-<by >10y-5-10y

## <by -0.6666667 -0.3333333
## 5-10y 0.3333333 -0.3333333
## >10y  0.3333333 0.6666667

Institution

## [,11 [,2]
## Children's hospital 1 0
## Hospital 0 1
## Community -1 -1

https://mc.manuscriptcentral.com/bmjpo
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subject;"item";"intervention";"intervention_order";"institution";"profession";"experience";"user";"time";"loc

1;"1";"control";"2";"Childrens hospital";"Physician";"5-10y";"yes";299.11;5.70081139871125;0
1;"2";"full";"1";"Childrens hospital";"Physician";"5-10y";"yes";142.95;4.96249491876832;0
1;"3";"basic";"3";"Childrens hospital";"Physician";"5-10y";"yes";365.89;5.90233274178014;0
1;"4";"control";"2";"Childrens hospital";"Physician";"5-10y";"yes";272.3;5.60690439967971;1
1;"5";"full";"1";"Childrens hospital";"Physician";"5-10y";"yes";94.01;4.54340115959046;0
1;"6";"basic";"3";"Childrens hospital";"Physician";"5-10y";"yes";105.11;4.65500742083526;0
1;"7";"full";"1";"Childrens hospital";"Physician";"5-10y";"yes";NA;NA;0
1;"8";"basic";"3";"Childrens hospital";"Physician";"5-10y";"yes";131.76;4.88098208586938;0
1;"9";"full";"1";"Childrens hospital";"Physician";"5-10y";"yes";116.21;4.75539889923478;0
1;"10";"control";"2";"Childrens hospital";"Physician";"5-10y";"yes";237.34;5.46949371223699;0
1;"11";"control";"2";"Childrens hospital";"Physician";"5-10y";"yes";125.33;4.83095025862343;0
1;"12";"control";"2";"Childrens hospital";"Physician";"5-10y";"yes";114.73;4.74258154181105;1
1;"13";"full";"1";"Childrens hospital";"Physician";"5-10y";"yes";76.79;4.34107442334245;0
1;"14";"control";"2";"Childrens hospital";"Physician";"5-10y";"yes";241.31;5.48608241396043;0
1;"15";"basic";"3";"Childrens hospital";"Physician";"5-10y";"yes";117.39;4.76550172489043;1
1;"16";"basic";"3";"Childrens hospital";"Physician";"5-10y";"yes";83.64;4.42652187456043;0
1;"17";"full";"1";"Childrens hospital";"Physician";"5-10y";"yes";156.62;5.05382248932279;0
1;"18";"basic";"3";"Childrens hospital";"Physician";"5-10y";"yes";165.6;5.10957524195116;0
2;"1";"full";"2";"Childrens hospital";"Pharmacist";"5-10y";"yes";79.14;4.37121843595728;0
2;"2";"full";"2";"Childrens hospital";"Pharmacist";"5-10y";"yes";59.5;4.08597631255158;0
2;"3";"control";"1";"Childrens hospital";"Pharmacist";"5-10y";"yes";141.83;4.95462915730652;0
2;"4";"basic";"3";"Childrens hospital";"Pharmacist";"5-10y";"yes";93.28;4.53560572260218;0
2;"5";"control";"1";"Childrens hospital";"Pharmacist";"5-10y";"yes";109.79;4.69856945024664;1
2;"6";"control";"1";"Childrens hospital";"Pharmacist";"5-10y";"yes";112.96;4.72703377374493;0
2;"7";"control";"1";"Childrens hospital";"Pharmacist";"5-10y";"yes";187.93;5.23606955306851;1
2;"8";"full";"2";"Childrens hospital";"Pharmacist";"5-10y";"yes";57.1;4.04480411666196;0
2;"9";"basic";"3";"Childrens hospital";"Pharmacist";"5-10y";"yes";143.19;4.96417241968591;0
2;"10";"control";"1";"Childrens hospital";"Pharmacist";"5-10y";"yes";93.14;4.53410373755423;1
2;"11";"basic";"3";"Childrens hospital";"Pharmacist";"5-10y";"yes";48.44;3.88032591868489;1
2;"12";"basic";"3";"Childrens hospital";"Pharmacist";"5-10y";"yes";51.56;3.94274617807099;0
2;"13";"basic";"3";"Childrens hospital";"Pharmacist";"5-10y";"yes";67.87;4.21759411071567;0
2;"14";"full";"2";"Childrens hospital";"Pharmacist";"5-10y";"yes";71.39;4.26815780351437;0
2;"15";"basic";"3";"Childrens hospital";"Pharmacist";"5-10y";"yes";47.99;3.87099265587015;0
2;"16";"control";"1";"Childrens hospital";"Pharmacist";"5-10y";"yes";66.66;4.19960507287959;1
2;"17";"full";"2";"Childrens hospital";"Pharmacist";"5-10y";"yes";59.35;4.08345212105568;0
2;"18";"full";"2";"Childrens hospital";"Pharmacist";"5-10y";"yes";42.46;3.74856245627511;0
3;"1";"basic";"2";"Childrens hospital";"Physician";"<5y";"yes";81.89;4.4053768832821;0
3;"2";"control";"1";"Childrens hospital";"Physician";"<5y";"yes";213.66;5.36438596651774;0
3;"3";"control";"1";"Childrens hospital";"Physician";"<5y";"yes";151.27;5.01906631957411;0
3;"4";"control";"1";"Childrens hospital";"Physician";"<5y";"yes";96.71;4.57171680972887;0
3;"5";"basic";"2";"Childrens hospital";"Physician";"<5y";"yes";65;4.17438726989564;1
3;"6";"full";"3";"Childrens hospital";"Physician";"<5y";"yes";66.55;4.19795354484112;0
3;"7";"full";"3";"Childrens hospital";"Physician";"<5y";"yes";77.59;4.35143855290586;0
3;"8";"basic";"2";"Childrens hospital";"Physician";"<5y";"yes";119.72;4.7851556829845;1
3;"9";"basic";"2";"Childrens hospital";"Physician";"<5y";"yes";141.08;4.94932710536785;0
3;"10";"control";"1";"Childrens hospital";"Physician";"<5y";"yes";134.58;4.90215881776017;1
3;"11";"control";"1";"Childrens hospital";"Physician";"<5y";"yes";160.18;5.07629818289554;0
3;"12";"basic";"2";"Childrens hospital";"Physician";"<5y";"yes";93.61;4.53913721538365;0
3;"13";"full";"3";"Childrens hospital";"Physician";"<5y";"yes";43.83;3.78031851443072;0
3;"14";"full";"3";"Childrens hospital";"Physician";"<5y";"yes";51.7;3.94545778151438;0
3;"15";"basic";"2";"Childrens hospital";"Physician";"<5y";"yes";60.05;4.09517754852599;0
3;"16";"full";"3";"Childrens hospital";"Physician";"<5y";"yes";53.48;3.97930775223374,0
3;"17";"full";"3";"Childrens hospital";"Physician";"<5y";"yes";55.04;4.00806019362509;0
3;"18";"control";"1";"Childrens hospital";"Physician";"<5y";"yes";75.99;4.33060175268169;0
4;"1";"pbasic";"3";"Childrens hospital";"Physician";">10y";"no";103.87;4.64314011723972;0
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4;"2";"basic";"3";"Childrens hospital";"Physician";">10y";"no";234.39;5.45698639467676;0
4;"3";"basic";"3";"Childrens hospital";"Physician";">10y";"no";142.67;4.96053427112672;0
4;"4";"control";"2";"Childrens hospital";"Physician";">10y";"no";152.06;5.02427517980029;1
4;"5""full";"1";"Childrens hospital";"Physician";">10y";"no";168.78;5.12859609172982;0
4;"6";"basic";"3";"Childrens hospital";"Physician";">10y";"no";117.96;4.77034558394708;0
4;"7";"control";"2";"Childrens hospital";"Physician";">10y";"no";180.14;5.1937343263556;1
4;"8";"basic";"3";"Childrens hospital";"Physician";">10y";"no";104.72;4.65129012160164;0
4;"9""basic";"3";"Childrens hospital";"Physician";">10y";"no";186.3;5.22735827760754;0
4;"10";"full";"1";"Childrens hospital";"Physician";">10y";"n0";233.8;5.45446604903797;0
4;"11";"control";"2";"Childrens hospital";"Physician";">10y";"no";418.33;6.03627059473854;0
4;"12";"control";"2";"Childrens hospital";"Physician";">10y";"no";187.42;5.23335208769568;0
4;"13";"full";"1";"Childrens hospital";"Physician";">10y";"no";119.93;4.78690823924363;0
4;"14";"full";"1";"Childrens hospital";"Physician";">10y";"no";175.01;5.16484311514807;0
4:;"15";"control";"2";"Childrens hospital";"Physician";">10y";"no";122.14;4.80516792779499;1
4;"16";"control";"2";"Childrens hospital";"Physician";">10y";"no";104.03;4.6446793190828;1
4;"17";"full";"1";"Childrens hospital";"Physician";">10y";"no";178.28;5.18335534807836;1
4;"18";"full";"1";"Childrens hospital";"Physician";">10y";"no";111.7;4.71581670607516;0
5;"1";"control";"2";"Community";"Pharmacist";"<5y";"no";194.34,5.26960920241129;0
5;"2";"full";"1";"Community";"Pharmacist";"<5y";"no";123.75;4.8182634014488;0
5;"3";"basic";"3";"Community";"Pharmacist";"<5y";"no";144.63;4.97417875708564;0
5;"4";"full";"1";"Community";"Pharmacist”;"<5y";"n0";61.78;4.12357968749044;0
5;"5";"full";"1";"Community";"Pharmacist";"<5y";"no";119.76;4.78548974011137;0
5;"6";"control";"2";"Community";"Pharmacist";"<5y";"no";141.73;4.95392383917881;0
5;"7";"basic";"3";"Community";"Pharmacist";"<5y";"no";138.24;4.92899130505575;0
5;"8";"full";"1";"Community";"Pharmacist";"<5y";"no";100.47;4.60985917547422;1
5;"9";"control";"2";"Community";"Pharmacist";"<5y";"no";446.89;6.1023124793185;1
5;"10";"basic";"3";"Community";"Pharmacist";"<5y";"no";152.91;5.02984951302006;1
5;"11";"control";"2";"Community";"Pharmacist";"<5y";"no";198.26;5.28957930060475;0
5;"12";"control";"2";"Community";"Pharmacist";"<5y";"no";86.4;4.45898767581001;0
5;"13";"full";"1";"Community";"Pharmacist";"<5y";"no";60.58;4.10396480559909;0
5;"14";"basic";"3";"Community";"Pharmacist";"<5y";"no";133.32;4.89275225343954;1
5;"15";"full";"1";"Community";"Pharmacist";"<5y";"n0";89.83;4.49791899524112;0
5;"16";"basic";"3";"Community";"Pharmacist";"<5y";"no";119.09;4.7798795097799;1
5;"17";"basic";"3";"Community";"Pharmacist";"<5y";"no";173.98;5.15894035007939;0
5;"18";"control";"2";"Community";"Pharmacist";"<5y";"no";149.19;5.00522066139476;0
6;"1";"basic";"3";"Childrens hospital";"Physician";">10y";"partly";107.23;4.67497606023205;0
6;"2";"full";"1";"Childrens hospital";"Physician";">10y";"partly";72.29;4.28068580701221;0
6;"3";"basic";"3";"Childrens hospital";"Physician";">10y";"partly";159.67;5.07310918535161;0
6;"4";"full";"1";"Childrens hospital";"Physician";">10y";"partly";53.08;3.97180020946401;0
6;"5";"basic";"3";"Childrens hospital";"Physician";">10y";"partly";84.65;4.43852510857914;0
6;"6";"control";"2";"Childrens hospital";"Physician";">10y";"partly";94.79;4.55166391846495;0
6;"7";"control";"2";"Childrens hospital";"Physician";">10y";"partly";288.83;5.66583827974006;1
6;"8";"control";"2";"Childrens hospital";"Physician";">10y";"partly";93.85;4.54169776303252;0
6;"9";"full";"1";"Childrens hospital";"Physician";">10y";"partly";113.78;4.7342667593225;0
6;"10";"full";"1";"Childrens hospital";"Physician";">10y";"partly";112.1;4.71939133007811;0
6;"11";"basic";"3";"Childrens hospital";"Physician";">10y";"partly";91.76;4.51917647282112;0
6;"12";"basic";"3";"Childrens hospital";"Physician";">10y";"partly";65.74,;4.18570756823607;1
6;"13";"full";"1";"Childrens hospital";"Physician";">10y";"partly";57.24;4.04725295468825;0
6;"14";"basic";"3";"Childrens hospital";"Physician";">10y";"partly";71.42;4.2685779421663;0
6;"15";"control";"2";"Childrens hospital";"Physician";">10y";"partly";122.87;4.81112688587948;0
6;"16";"control";"2";"Childrens hospital";"Physician";">10y";"partly";45.82;3.82472067702535;1
6;"17";"control";"2";"Childrens hospital";"Physician";">10y";"partly";67.98;4.21921354426797;0
6;"18";"full";"1";"Childrens hospital";"Physician";">10y";"partly";56.3;4.03069453514564,0
7;"1";"full";"3";"Childrens hospital";"Physician";"<5y";"yes";66.35;4.19494376077822;0
7;"2";"basic";"1";"Childrens hospital";"Physician";"<5y";"yes";195.05;5.27325593595267;0
7;"3";"control";"2";"Childrens hospital";"Physician";"<5y";"yes";173.98;5.15894035007939;0
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7;"4";"full";"3";"Childrens hospital";"Physician";"<5y";"yes";67.33;4.20960590255719;0
7;"5";"full";"3";"Childrens hospital";"Physician";"<5y";"yes";144.67;4.9744552866415;1
7;"6";"control";"2";"Childrens hospital";"Physician";"<5y";"yes";153.27;5.03220107201082;0
7;"7";"control";"2";"Childrens hospital";"Physician";"<5y";"yes";314.54;5.75111125406258;0
7;"8";"full";"3";"Childrens hospital";"Physician";"<5y";"yes";75.85;4.32875770579454;0
7;"9";"control";"2";"Childrens hospital";"Physician";"<5y";"yes";294.33;5.68470158684341;0
7;"10";"full";"3";"Childrens hospital";"Physician";"<5y";"yes";89.79;4.49747361053272;0
7;"11";"basic";"1";"Childrens hospital";"Physician";"<5y";"yes";118.42;4.77423762710363;0
7;"12";"control";"2";"Childrens hospital";"Physician";"<5y";"yes";97.04;4.57512326463579;0
7;"13";"basic";"1";"Childrens hospital";"Physician";"<5y";"yes";105.18;4.6556731681612;0
7;"14";"basic";"1";"Childrens hospital";"Physician";"<5y";"yes";87.95;4.47676847118357;0
7;"15";"control";"2";"Childrens hospital";"Physician";"<5y";"yes";123.62;4.81721234423113;0
7;"16";"basic";"1";"Childrens hospital";"Physician";"<5y";"yes";58.08;4.06182137051654;1
7;"17";"basic";"1";"Childrens hospital";"Physician";"<5y";"yes";166.69;5.116135799955;0
7;"18";"full";"3";"Childrens hospital";"Physician";"<5y";"yes";70.72;4.25872841832939;0
8;"1";"control";"1";"Community";"Pharmacist";"<5y";"no";227.65;5.42780936178079;0
8;"2";"basic";"2";"Community";"Pharmacist";"<5y";"no";187.06;5.23142942100641;0
8;"3";"full";"3";"Community";"Pharmacist";"<5y";"no";187.49;5.23372551065486;0
8;"4";"full";"3";"Community";"Pharmacist";"<5y";"no";73.97;4.30365960559978;0
8;"5";"basic";"2";"Community";"Pharmacist";"<5y";"no";175.58;5.16809477949806;0
8;"6";"basic";"2";"Community";"Pharmacist";"<5y";"no";65.84;4.18722755636881;0
8;"7";"basic";"2";"Community";"Pharmacist";"<5y";"no";259.2;5.55759996447812;0
8;"8";"full";"3";"Community";"Pharmacist";"<5y";"no";101.36;4.61867853601288;0
8;"9";"control";"1";"Community";"Pharmacist";"<5y";"no";324.42;5.78203897262197;0
8;"10";"basic";"2";"Community";"Pharmacist";"<5y";"no";347.33;5.85027533667017;0
8;"11";"full";"3";"Community";"Pharmacist";"<5y";"no";97.47;4.57954463834912;0
8;"12";"full";"3";"Community";"Pharmacist";"<5y";"no";78.75;4.36627827770574;0
8;"13";"control";"1";"Community";"Pharmacist";"<5y";"no";157.04;5.05650054996821;0
8;"14";"basic";"2";"Community";"Pharmacist";"<5y";"n0";239.23;5.47742543227249;0
8;"15";"full";"3";"Community";"Pharmacist";"<5y";"no";66.71;4.20035486672142;0
8;"16";"control";"1";"Community";"Pharmacist";"<5y";"no";262.71;5.57105076220224;1
8;"17";"control";"1";"Community";"Pharmacist";"<5y";"no";236.09;5.46421308826012;0
8;"18";"control";"1";"Community";"Pharmacist";"<5y";"no";146.25;4.98531748611197;0
9;"1";"full";"3";"Childrens hospital";"Physician";"<5y";"yes";70.17;4.2509208692642;1
9;"2";"control";"1";"Childrens hospital";"Physician";"<5y";"yes";68.69;4.22960362822579;0
9;"3";"full";"3";"Childrens hospital";"Physician";"<5y";"yes";68.61;4.2284382967028;0
9;"4";"control";"1";"Childrens hospital";"Physician";"<5y";"yes";157.84;5.06158186171436;0
9;"5";"control";"1";"Childrens hospital";"Physician";"<5y";"yes";90.58;4.50623343812807;0
9;"6";"full";"3";"Childrens hospital";"Physician";"<5y";"yes";151.95;5.0235515193628;0
9;"7";"full";"3";"Childrens hospital";"Physician";"<5y";"yes";63.56;4.15198434166852;1
9;"8";"full";"3";"Childrens hospital";"Physician";"<5y";"yes";63.01;4.14329344395396;0
9;"9";"control";"1";"Childrens hospital";"Physician";"<5y";"yes";142.45;4.95899106094392;0
9;"10";"basic";"2";"Childrens hospital";"Physician";"<5y";"yes";109.84;4.69902476145972;0
9;"11";"control";"1";"Childrens hospital";"Physician";"<5y";"yes";63.62;4.152927886321;1
9;"12";"basic";"2";"Childrens hospital";"Physician";"<5y";"yes";39.23;3.66944176022146;1
9;"13";"control";"1";"Childrens hospital";"Physician";"<5y";"yes";22.58;3.11706455872152;0
9;"14";"basic";"2";"Childrens hospital";"Physician";"<5y";"yes";37.49;3.62407423074782;0
9;"15";"basic";"2";"Childrens hospital";"Physician";"<5y";"yes";28.74;3.35828988065088;0
9;"16";"full";"3";"Childrens hospital";"Physician";"<5y";"yes";44.9;3.80443779474821;0
9;"17";"basic";"2";"Childrens hospital";"Physician";"<5y";"yes";48.38;3.87908650518188;0
9;"18";"basic";"2";"Childrens hospital";"Physician";"<5y";"yes";35.58;3.57178368223769;1
10;"1";"basic";"1";"Childrens hospital";"Pharmacist";"5-10y";"yes";139.2;4.93591174790032;0
10;"2";"control";"3";"Childrens hospital";"Pharmacist";"5-10y";"yes";211.33;5.35342089277406;0
10;"3";"basic";"1";"Childrens hospital";"Pharmacist";"5-10y";"yes";203.48;5.31556771995456;0
10;"4";"basic";"1";"Childrens hospital";"Pharmacist";"5-10y";"yes";105.06;4.65453161552582;0
10;"5";"full";"2";"Childrens hospital";"Pharmacist";"5-10y";"yes";73.41;4.29606016612269;0
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10;"6";"basic";"1";"Childrens hospital";"Pharmacist";"5-10y";"yes";84.19;4.43307614934957;0
10;"7";"full";"2";"Childrens hospital";"Pharmacist";"5-10y";"yes";157.89;5.0618985880338;0
10;"8";"full";"2";"Childrens hospital";"Pharmacist";"5-10y";"yes";75.58;4.32519169792134;0

10;"9";"control";"3";"Childrens hospital";"Pharmacist";"5-10y";"yes";193.77;5.26667188871249;0
10;"10";"control";"3";"Childrens hospital";"Pharmacist";"5-10y";"yes";204.48;5.32047017118917;0

10;"11";"basic";"1";"Childrens hospital";"Pharmacist";"5-10y";"yes";86.65;4.46187701616162;0

10;"12";"control";"3";"Childrens hospital";"Pharmacist";"5-10y";"yes";124.63;4.82534934783829;0
10;"13";"control";"3";"Childrens hospital";"Pharmacist";"5-10y";"yes";132.46;4.88628071305683;0

10;"14";"full";"2";"Childrens hospital";"Pharmacist";"5-10y";"yes";72;4.27666611901606;0

10;"15";"control";"3";"Childrens hospital";"Pharmacist";"5-10y";"yes";140.67;4.9464167217696;0

10;"16";"full";"2";"Childrens hospital";"Pharmacist";"5-10y";"yes";49.48;3.90156854752429;0

10;"17";"basic";"1";"Childrens hospital";"Pharmacist";"5-10y";"yes";116.22;4.75548494664696;0

10;"18";"full";"2";"Childrens hospital";"Pharmacist";"5-10y";"yes";47.69;3.86472173231013;0
11;"1";"full";"2";"Childrens hospital";"Physician";"<5y";"yes";138.54;4.93115909259446;0
11;"2";"full";"2";"Childrens hospital";"Physician";"<5y";"yes";88.43;4.48221127858764;0
11;"3";"basic";"1";"Childrens hospital";"Physician";"<5y";"yes";420.57;6.04161093404855; 1
11;"4";"basic";"1";"Childrens hospital";"Physician";"<5y";"yes";134.98;4.90512661931526;0
11;"5";"control";"3";"Childrens hospital";"Physician";"<5y";"yes";110.29;4.70311326031806; 1
11;"6";"basic";"1";"Childrens hospital";"Physician";"<5y";"yes";105.26,4.65643347992563;0
11;"7";"full";"2";"Childrens hospital";"Physician";"<5y";"yes";135.26;4.90719885214679;0
11;"8";"full";"2";"Childrens hospital";"Physician";"<5y";"yes";89.83;4.49791899524112;0
11;"9";"basic";"1";"Childrens hospital";"Physician";"<5y";"yes";406.3;6.00709180299368;0
11;"10";"control";"3";"Childrens hospital";"Physician";"<5y";"yes";120.18;4.78899061890578;0
11;"11";"control";"3";"Childrens hospital";"Physician";"<5y";"yes";156.75;5.05465217951303;0
11;"12";"control";"3";"Childrens hospital";"Physician";"<5y";"yes";79.85;4.38014987466102;0
11;"13";"basic";"1";"Childrens hospital";"Physician";"<5y";"yes";90.75;4.50810847314496;0
11;"14";"full";"2";"Childrens hospital";"Physician";"<5y";"yes";115.82;4.75203726179764,0
11;"15";"full";"2";"Childrens hospital";"Physician";"<5y";"yes";71.94,4.27583243826748;0
11;"16";"control";"3";"Childrens hospital";"Physician";"<5y";"yes";88.47;4.48266351149529;0
11;"17";"basic";"1";"Childrens hospital";"Physician";"<5y";"yes";92.45;4.52666795783313;1
11;"18";"control";"3";"Childrens hospital";"Physician";"<5y";"yes";178.53;5.18475665432487;0
12;"1";"full;"1";"Childrens hospital";"Physician";"<5y";"yes";38.59;3.65299317554953;0
12;"2";"basic";"2";"Childrens hospital";"Physician";"<5y";"yes";115.34;4.74788428818727;0
12;"3";"control";"3";"Childrens hospital";"Physician";"<5y";"yes";163.36;5.09595635441636;0
12;"4";"control";"3";"Childrens hospital";"Physician";"<5y";"yes";177.25;5.17756116541224;0
12;"5";"full";"1";"Childrens hospital";"Physician";"<5y";"yes";86.45;4.4595662121293;0
12;"6";"full";"1";"Childrens hospital";"Physician";"<5y";"yes";35.96;3.58240720960342;0
12;"7";"full™;"1";"Childrens hospital";"Physician";"<5y";"yes";62.05;4.12794051165062;0
12;"8";"basic";"2";"Childrens hospital";"Physician";"<5y";"yes";74.46;4.31026206844457;1
12;"9";"full";"1";"Childrens hospital";"Physician";"<5y";"yes";52.35;3.95795193731655;0
12;"10";"basic";"2";"Childrens hospital";"Physician";"<5y";"yes";71.03;4.26310232300972;1
12;"11";"control";"3";"Childrens hospital";"Physician";"<5y";"yes";113.71;4.73365134763663;0
12;"12";"control";"3";"Childrens hospital";"Physician";"<5y";"yes";105.69;4.66051028102126;0
12;"13";"basic";"2";"Childrens hospital";"Physician";"<5y";"yes";60.56;4.10363460912919;0
12;"14";"control";"3";"Childrens hospital";"Physician";"<5y";"yes";117.49;4.76635322357948;0
12;"15";"basic";"2";"Childrens hospital";"Physician";"<5y";"yes";53.73;3.98397150474073;0
12;"16";"control";"3";"Childrens hospital";"Physician";"<5y";"yes";72.62;4.28524036598619;0
12;"17";"basic";"2";"Childrens hospital";"Physician";"<5y";"yes";74.79;4.31468418620358;0
12;"18";"full";"1";"Childrens hospital";"Physician";"<5y";"yes";37.88;3.63442326831788;0
13;"1";"control";"1";"Childrens hospital";"Physician";"5-10y";"partly";183.4;5.21166955982236;0
13;"2";"full";"2";"Childrens hospital";"Physician";"5-10y";"partly";83.92;4.42986396408804;0

13;"3";"control";"1";"Childrens hospital";"Physician";"5-10y";"partly";203.07;5.31355074718863;0
13;"4";"control";"1";"Childrens hospital";"Physician";"5-10y";"partly";258.33;5.55423783737618;1

13;"5";"basic";"3";"Childrens hospital";"Physician";"5-10y";"partly";108.34;4.68527443022975;0
13;"6";"full";"2";"Childrens hospital";"Physician";"5-10y";"partly";58.75;4.07329115302427;0

13;"7";"control";"1";"Childrens hospital";"Physician";"5-10y";"partly";253.24;5.53433765567593;1
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13;"8";"basic";"3";"Childrens hospital";"Physician";"5-10y";"partly";99.53;4.60045910625797;0
13;"9";"basic";"3";"Childrens hospital";"Physician";"5-10y";"partly";124.54;4.82462694944431;0
13;"10";"full";"2";"Childrens hospital";"Physician";"5-10y";"partly";137.94,;4.92681880800315;0

13;"11";"basic";"3";"Childrens hospital";"Physician";"5-10y";"partly";142.65;4.96039407765951;0

13;"12";"full";"2";"Childrens hospital";"Physician";"5-10y";"partly";57.27;4.04777692640577;0

13;"13";"basic";"3";"Childrens hospital";"Physician";"5-10y";"partly";102.44;4.62927726133132;0

13;"14";"basic";"3";"Childrens hospital";"Physician";"5-10y";"partly";86.59;4.46118433545971;0

13;"15";"control";"1";"Childrens hospital";"Physician";"5-10y";"partly";161.34;5.08351393950883;0
13;"16";"control";"1";"Childrens hospital";"Physician";"5-10y";"partly";88.61;4.48424471805921;0

13;"17";"full";"2";"Childrens hospital";"Physician";"5-10y";"partly";72.16;4.27888587575437;0
13;"18";"full";"2";"Childrens hospital";"Physician";"5-10y";"partly";49.66;3.90519978008002;0
14;"1";"control";"1";"Childrens hospital";"Physician";"5-10y";"yes";191.11;5.25284917850089;0
14;"2";"full";"2";"Childrens hospital";"Physician";"5-10y";"yes";67.5;4.21212759787848;0
14;"3";"basic";"3";"Childrens hospital";"Physician";"5-10y";"yes";156.15;5.05081708372909;1
14;"4";"basic";"3";"Childrens hospital";"Physician";"5-10y";"yes";81.2;4.39691524716763;1
14;"5";"full";"2";"Childrens hospital";"Physician";"5-10y";"yes";108.78;4.68932749399481;0
14;"6";"basic";"3";"Childrens hospital";"Physician";"5-10y";"yes";45.16;3.81021173928146;0
14;"7";"control";"1";"Childrens hospital";"Physician";"5-10y";"yes";74.54,;4.31133589405111;0
14;"8";"full";"2";"Childrens hospital";"Physician";"5-10y";"yes";43.08;3.76305885228819;0
14;"9";"control";"1";"Childrens hospital";"Physician";"5-10y";"yes";126.74,4.84213774389537;1
14;"10";"basic";"3";"Childrens hospital";"Physician";"5-10y";"yes";83.07;4.41968362585098;0
14;"11";"full";"2";"Childrens hospital";"Physician";"5-10y";"yes";37.46;3.62327369701594;0
14;"12";"full";"2";"Childrens hospital";"Physician";"5-10y";"yes";39.28;3.67071548348627;0
14;"13";"control";"1";"Childrens hospital";"Physician";"5-10y";"yes";72.9;4.28908863901461;0
14;"14";"basic";"3";"Childrens hospital";"Physician";"5-10y";"yes";20.54;3.02237420450041;0
14;"15";"basic";"3";"Childrens hospital";"Physician";"5-10y";"yes";44.56;3.79683659561903;0
14;"16";"control";"1";"Childrens hospital";"Physician";"5-10y";"yes";51.5;3.94158180766969;1
14;"17";"full";"2";"Childrens hospital";"Physician";"5-10y";"yes";65.79;4.18646785109791;0
14;"18";"control";"1";"Childrens hospital";"Physician";"5-10y";"yes";62.5;4.13516655674236;0
15;"1";"basic";"2";"Childrens hospital";"Physician";"5-10y";"yes";139.32;4.9367734454978;0
15;"2";"basic";"2";"Childrens hospital";"Physician";"5-10y";"yes";159.35;5.07110304086335;0
15;"3";"full";"1";"Childrens hospital";"Physician";"5-10y";"yes";99.1;4.59612944133594;0
15;"4";"basic";"2";"Childrens hospital";"Physician";"5-10y";"yes";228.71;5.43245482547727;0
15;"5";"basic";"2";"Childrens hospital";"Physician";"5-10y";"yes";198.78;5.29219868553986;0
15;"6";"full";"1";"Childrens hospital";"Physician";"5-10y";"yes";58.33;4.06611654076555;1
15;"7";"full";"1";"Childrens hospital";"Physician";"5-10y";"yes";144.85;4.97569872421536;0
15;"8";"control";"3";"Childrens hospital";"Physician";"5-10y";"yes";142.25;4.95758607300644;0
15;"9";"basic";"2";"Childrens hospital";"Physician";"5-10y";"yes";188.65;5.23989344641032;1
15;"10";"control";"3";"Childrens hospital";"Physician";"5-10y";"yes";119.28;4.78147367045648;0
15;"11";"control";"3";"Childrens hospital";"Physician";"5-10y";"yes";151.82;5.02269560858862;0
15;"12";"control";"3";"Childrens hospital";"Physician";"5-10y";"yes";111.17;4.71106056124552;0
15;"13";"control";"3";"Childrens hospital";"Physician";"5-10y";"yes";105.08;4.65472196481734;1
15;"14";"basic";"2";"Childrens hospital";"Physician";"5-10y";"yes";120.24;4.78948974544472;0
15;"15";"control";"3";"Childrens hospital";"Physician";"5-10y";"yes";115.82;4.75203726179764;1
15;"16";"full";"1";"Childrens hospital";"Physician";"5-10y";"yes";49.02;3.89222837809997;0
15;"17";"full";"1";"Childrens hospital";"Physician";"5-10y";"yes";67.35;4.20990290285637;0
15;"18";"full";"1";"Childrens hospital";"Physician";"5-10y";"yes";56.68;4.03742141482248;0
16;"1";"full";"3";"Childrens hospital";"Physician";"5-10y";"yes";150.91;5.01668363263046;0
16;"2";"full";"3";"Childrens hospital";"Physician";"5-10y";"yes";94.59;4.54955176222508;0
16;"3";"basic";"2";"Childrens hospital";"Physician";"5-10y";"yes";235.54;5.4618807504 134;1
16;"4";"full";"3";"Childrens hospital";"Physician";"5-10y";"yes";163.01;5.0938115486182;0
16;"5";"full";"3";"Childrens hospital";"Physician";"5-10y";"yes";104.72;4.65129012160164;0
16;"6";"full";"3";"Childrens hospital";"Physician";"5-10y";"yes";98.93;4.59441252933513;1
16;"7";"basic";"2";"Childrens hospital";"Physician";"5-10y";"yes";120.13;4.78857448973328;1
16;"8";"full";"3";"Childrens hospital";"Physician";"5-10y";"yes";74.21;4.30689891198204;0
16;"9";"control";"1";"Childrens hospital";"Physician";"5-10y";"yes";221.42;5.40006135043132;0
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16;"10";"control";"1";"Childrens hospital";"Physician";"5-10y";"yes";167.37;5.12020693052555;0
16;"11";"basic";"2";"Childrens hospital";"Physician";"5-10y";"yes";183.01;5.20954079615719;0
16;"12";"control";"1";"Childrens hospital";"Physician";"5-10y";"yes";95.11;4.55503411649429;0
16;"13";"control";"1";"Childrens hospital";"Physician";"5-10y";"yes";69.93;4.24749474171578;0
16;"14";"basic";"2";"Childrens hospital";"Physician";"5-10y";"yes";66.52;4.19750265432473;0
16;"15";"control";"1";"Childrens hospital";"Physician";"5-10y";"yes";106.67;4.66973995663739;0
16;"16";"basic";"2";"Childrens hospital";"Physician";"5-10y";"yes";64.68;4.16945203470891;0
16;"17";"basic";"2";"Childrens hospital";"Physician";"5-10y";"yes";207.01;5.33276710127726;0
16;"18";"control";"1";"Childrens hospital";"Physician";"5-10y";"yes";59.91;4.09284343609583;0

17;"1";"basic";"1";"Community";"Pharmacist";"<5y";"no";227.74,;5.42820462738246;0
17;"2";"full";"3";"Community";"Pharmacist";"<5y";"no";98.63;4.5913754749659;0
17;"3";"control";"2";"Community";"Pharmacist";"<5y";"no";225.56;5.41858619893898;0
17;"4";"control";"2";"Community";"Pharmacist";"<5y";"no";347.32;5.85024654519244;0
17;"5";"full";"3";"Community";"Pharmacist";"<5y";"no";89.25;4.49144142065975;1
17;"6";"basic";"1";"Community";"Pharmacist";"<5y";"no";176.92;5.17569765300013;0
17;"7";"control";"2";"Community";"Pharmacist";"<5y";"n0";322.5;5.77610313623583;0
17;"8";"full";"3";"Community";"Pharmacist";"<5y";"no";120.01;4.78757507264335;0
17;"9";"control";"2";"Community";"Pharmacist";"<5y";"no";229.65;5.4365564107718;1
17;"10";"control";"2";"Community";"Pharmacist";"<5y";"no";141.56;4.95272365547726;0
17;"11";"control";"2";"Community";"Pharmacist";"<5y";"no";121.97;4.80377511285515;0
17;"12";"full";"3";"Community";"Pharmacist";"<5y";"no";119.39;4.7823954453573;0
17;"13";"basic";"1";"Community";"Pharmacist";"<5y";"no";174.19;5.16014665748937;1
17;"14";"basic";"1";"Community";"Pharmacist";"<5y";"no";177.35;5.17812518121963;0
17;"15";"full";"3";"Community";"Pharmacist";"<5y";"no";123.72;4.81802094781687;0
17;"16";"basic";"1";"Community";"Pharmacist";"<5y";"no";263.17;5.57280021119183;0
17;"17";"basic";"1";"Community";"Pharmacist";"<5y";"no";130.01;4.86761137057408;0
17;"18";"full";"3";"Community";"Pharmacist";"<5y";"no";81.17;4.39654572077308;0
18;"1";"full";"1";"Hospital";"Pharmacist";"5-10y";"yes";97.04;4.57512326463579;0
18;"2";"full";"1";"Hospital";"Pharmacist";"5-10y";"yes";88.51;4.48311553998079;0
18;"3";"control";"3";"Hospital";"Pharmacist";"5-10y";"yes";164.37;5.10211998421843;0
18;"4";"control";"3";"Hospital";"Pharmacist";"5-10y";"yes";327.12;5.790327076056 39;1
18;"5";"basic";"2";"Hospital";"Pharmacist";"5-10y";"yes";140.84,4.94762449428685;0
18;"6";"basic";"2";"Hospital";"Pharmacist";"5-10y";"yes";86.8;4.4636066216663;0
18;"7";"basic";"2";"Hospital";"Pharmacist";"5-10y";"yes";154.16;5.03799102410611;0
18;"8";"full";"1";"Hospital";"Pharmacist";"5-10y";"yes";171.07;5.1420728294642;1
18;"9";"control";"3";"Hospital";"Pharmacist";"5-10y";"yes";162.05;5.08790492958756;0
18;"10";"basic";"2";"Hospital";"Pharmacist";"5-10y";"yes";95.45;4.55860255017176;0
18;"11";"control";"3";"Hospital";"Pharmacist";"5-10y";"yes";88.36;4.48141937855192;0
18;"12";"control";"3";"Hospital";"Pharmacist";"5-10y";"yes";98.53;4.59036107033438;0
18;"13";"basic";"2";"Hospital";"Pharmacist";"5-10y";"yes";100.15;4.60666906211183;0
18;"14";"full";"1";"Hospital";"Pharmacist";"5-10y";"yes";121.46;4.79958499046943;0
18;"15";"control";"3";"Hospital";"Pharmacist";"5-10y";"yes";NA;NA;0
18;"16";"full";"1";"Hospital";"Pharmacist";"5-10y";"yes";82.18;4.40891196345526;0
18;"17";"full";"1";"Hospital";"Pharmacist";"5-10y";"yes";73.19;4.29305879961314;1
18;"18";"basic";"2";"Hospital";"Pharmacist";"5-10y";"yes";77.64;4.35208275830081;1
19;"1";"basic";"1";"Hospital";"Pharmacist";"5-10y";"no";154.24;5.03850983086224;0
19;"2";"full";"2";"Hospital";"Pharmacist";"5-10y";"no";106.41;4.66729955745364;0
19;"3";"control";"3";"Hospital";"Pharmacist";"5-10y";"no";209.71;5.34572562394303;0
19;"4";"control";"3";"Hospital";"Pharmacist";"5-10y";"no";206.81;5.33180049736459;1
19;"5";"basic";"1";"Hospital";"Pharmacist";"5-10y";"no";115.32;4.7477108727702;1
19;"6";"full";"2";"Hospital";"Pharmacist";"5-10y";"no";58.31;4.06577360523406;0
19;"7";"basic";"1";"Hospital";"Pharmacist";"5-10y";"no";163.13;5.09454742894821;0
19;"8";"control";"3";"Hospital";"Pharmacist";"5-10y";"no";276.29;5.62145103873007;1
19;"9";"full";"2";"Hospital";"Pharmacist";"5-10y";"no";164.16;5.1008415619824;0
19;"10";"control";"3";"Hospital";"Pharmacist";"5-10y";"n0";129.28;4.86198059477279;0
19;"11";"basic";"1";"Hospital";"Pharmacist";"5-10y";"no";143.26;4.9646611611863;0
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19;"12";"full";"2";"Hospital";"Pharmacist";"5-10y";"no";70.99;4.26253902205129;0
19;"13";"basic";"1";"Hospital";"Pharmacist";"5-10y";"no";146.38;4.98620598017308;0
19;"14";"full";"2";"Hospital";"Pharmacist";"5-10y";"no";95.6 3;4.56048657836145;0
19;"15";"basic";"1";"Hospital";"Pharmacist";"5-10y";"no";167.56;5.12134149607883;0
19;"16";"control";"3";"Hospital";"Pharmacist";"5-10y";"n0";152.6;5.02782011885036; 1
19;"17";"full";"2";"Hospital";"Pharmacist";"5-10y";"no";83.75;4.42783617070518;0
19;"18";"control";"3";"Hospital";"Pharmacist";"5-10y";"no";125.61;4.83318186869916;0
20;"1";"control";"2";"Hospital";"Pharmacist";">10y";"partly";112.03;4.71876669257063;0
20;"2";"control";"2";"Hospital";"Pharmacist";">10y";"partly";125.04;4.82863368611322;0
20;"3";"full";"3";"Hospital";"Pharmacist";">10y";"partly";75.63;4.32585302986794,0
20;"4";"full";"3";"Hospital";"Pharmacist";">10y";"partly";122.52;4.80827428196457;0
20;"5";"full";"3";"Hospital";"Pharmacist";">10y";"partly";77.84;4.35465543787775;1
20;"6";"control";"2";"Hospital";"Pharmacist";">10y";"partly";153.8;5.03565305707154; 1
20;"7";"basic";"1";"Hospital";"Pharmacist";">10y";"partly";80.03;4.38240156437895;0
20;"8";"basic";"1";"Hospital";"Pharmacist";">10y";"partly";200.52;5.3009139923953;0
20;"9";"basic";"1";"Hospital";"Pharmacist";">10y";"partly";154.97;5.04323154979924,0
20;"10";"basic";"1";"Hospital";"Pharmacist";">10y";"partly";98.59;4.59096983658695;0
20;"11";"basic";"1";"Hospital";"Pharmacist";">10y";"partly";183.13;5.21019628315286;0
20;"12";"full";"3";"Hospital";"Pharmacist";">10y";"partly";53.47;3.97912074896064;0
20;"13";"control";"2";"Hospital";"Pharmacist";">10y";"partly";67.75;4.21582445975981;0
20;"14";"control";"2";"Hospital";"Pharmacist";">10y";"partly";209.99;5.34705991053603;0
20;"15";"basic";"1";"Hospital";"Pharmacist";">10y";"partly";72.7;4.28634138453947,0
20;"16";"control";"2";"Hospital";"Pharmacist";">10y";"partly";102.98;4.634534794618;0
20;"17";"full";"3";"Hospital";"Pharmacist";">10y";"partly";158.72;5.06714164353656;0
20;"18";"full";"3";"Hospital";"Pharmacist";">10y";"partly";58.51;4.06919767980015;0
21;"1";"basic";"3";"Hospital";"Pharmacist";">10y";"yes";108.58;4.6874872284773;0
21;"2";"full";"1";"Hospital";"Pharmacist";">10y";"yes";118.89;4.77819869587045;0
21;"3";"full";"1";"Hospital";"Pharmacist";">10y";"yes";102.89;4.63366045638772;0
21;"4";"control";"2";"Hospital";"Pharmacist";">10y";"yes";293.01;5.6802067381275;0
21;"5";"full";"1";"Hospital";"Pharmacist";">10y";"yes";67.17;4.20722671927877;0
21;"6";"control";"2";"Hospital";"Pharmacist";">10y";"yes";172.59;5.15091883954331;0
21;"7";"basic";"3";"Hospital";"Pharmacist";">10y";"yes";175.58;5.16809477949806;0
21;"8";"full";"1";"Hospital";"Pharmacist";">10y";"yes";98.79;4.592996 385056 38;0
21;"9";"control";"2";"Hospital";"Pharmacist";">10y";"yes";233.83;5.454594 3556053;0
21;"10";"basic";"3";"Hospital";"Pharmacist";">10y";"yes";112.32;4.7213519402775;0
21;"11";"basic";"3";"Hospital";"Pharmacist";">10y";"yes";122.21;4.80574087644991;0
21;"12";"basic";"3";"Hospital";"Pharmacist";">10y";"yes";48.84,;3.8885496492425;0
21;"13";"full";"1";"Hospital";"Pharmacist";">10y";"yes";112.73;4.72499557905644;0
21;"14";"full";"1";"Hospital";"Pharmacist";">10y";"yes";70.24,;4.25191794932686;0
21;"15";"basic";"3";"Hospital";"Pharmacist";">10y";"yes";67.05;4.20543860972769;0
21;"16";"control";"2";"Hospital";"Pharmacist";">10y";"yes";218.34;5.38605348085212;0
21;"17";"control";"2";"Hospital";"Pharmacist";">10y";"yes";90.69;4.50744709745948;0
21;"18";"control";"2";"Hospital";"Pharmacist";">10y";"yes";194.16;5.26868256141835;0
22;"1";"control";"1";"Hospital";"Pharmacist";"5-10y";"partly";221.43;5.40010651245007;1
22;"2";"basic";"3";"Hospital";"Pharmacist";"5-10y";"partly";151.81;5.02262973894462;0
22;"3";"basic";"3";"Hospital";"Pharmacist";"5-10y";"partly";166.24;5.11343252735092;0
22;"4";"basic";"3";"Hospital";"Pharmacist";"5-10y";"partly";184.09;5.21542476845847;0
22;"5";"control";"1";"Hospital";"Pharmacist";"5-10y";"partly";199.25;5.29456031767032;0
22;"6";"full";"2";"Hospital";"Pharmacist";"5-10y";"partly";73.63;4.29905255138063;0
22;"7";"full";"2";"Hospital";"Pharmacist";"5-10y";"partly";90.72;4.50777783997944;0
22;"8";"basic";"3";"Hospital";"Pharmacist";"5-10y";"partly";158.55;5.066070000984 36;1
22;"9";"full";"2";"Hospital";"Pharmacist";"5-10y";"partly";183.29;5.21106959798376;0
22;"10";"control";"1";"Hospital";"Pharmacist";"5-10y";"partly";286.07;5.65623653611693;0
22;"11";"control";"1";"Hospital";"Pharmacist";"5-10y";"partly";113.13;4.72853759993838;1
22;"12";"full";"2";"Hospital";"Pharmacist";"5-10y";"partly";90;4.49980967033027;0
22;"13";"control";"1";"Hospital";"Pharmacist";"5-10y";"partly";120.37;4.79057033239164;1
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22;"14";"control";"1";"Hospital";"Pharmacist";"5-10y";"partly";336.11;5.81743848733813;0
22;"15";"basic";"3";"Hospital";"Pharmacist";"5-10y";"partly";141.96;4.9555453277783;0
22;"16";"full";"2";"Hospital";"Pharmacist";"5-10y";"partly";89.58;4.49513208077915;0
22;"17";"basic";"3";"Hospital";"Pharmacist";"5-10y";"partly";133.51;4.894176381402;0
22;"18";"full";"2";"Hospital";"Pharmacist";"5-10y";"partly";111.56;4.71456256275929;0
23;"1";"full";"2";"Hospital";"Pharmacist";">10y";"no";84.44;4.43604122298012;0
23;"2";"basic";"1";"Hospital";"Pharmacist";">10y";"no";181.09;5.19899414525325;0
23;"3";"control";"3";"Hospital";"Pharmacist";">10y";"n0";162.09;5.08815173652408;0
23;"4";"basic";"1";"Hospital";"Pharmacist";">10y";"no";218.47;5.386648705338;0
23;"5";"full";"2";"Hospital";"Pharmacist";">10y";"n0";60.3;4.09933210373314,0
23;"6";"basic";"1";"Hospital";"Pharmacist";">10y";"no0";179.37;5.18945071156092;0
23;"7";"full";"2";"Hospital";"Pharmacist";">10y";"no";87.69;4.47380786779126;0
23;"8";"control";"3";"Hospital";"Pharmacist";">10y";"no";111.75;4.71626423349368;0
23;"9";"full";"2";"Hospital";"Pharmacist";">10y";"n0";90.96;4.51041984944228;0
23;"10";"control";"3";"Hospital";"Pharmacist";">10y";"no";NA;NA;NA
23;"11";"full";"2";"Hospital";"Pharmacist";">10y";"n0";40.15;3.69262244039277;0
23;"12";"basic";"1";"Hospital";"Pharmacist";">10y";"n0";143.22;4.96438190957879; 1
23;"13";"basic";"1";"Hospital";"Pharmacist";">10y";"n0";80.83;4.39234818374575;0
23;"14";"control";"3";"Hospital";"Pharmacist";">10y";"n0";159.21;5.07022408550791;0
23;"15";"full";"2";"Hospital";"Pharmacist";">10y";"no";70.63;4.25745498342083;0
23;"16";"control";"3";"Hospital";"Pharmacist";">10y";"n0";95.3;4.55702981066016;0
23;"17";"control";"3";"Hospital";"Pharmacist";">10y";"n0";115.05;4.74536681648137;0
23;"18";"basic";"1";"Hospital";"Pharmacist";">10y";"n0";111.94;4.71796301346321;1
24;"1";"basic";"2";"Community";"Pharmacist";">10y";"no";222.82;5.40636427063117;0
24;"2";"full";"1";"Community";"Pharmacist";">10y";"no0";154.36;5.03928753666942;0
24;"3";"basic";"2";"Community";"Pharmacist";">10y";"no";316.09;5.75602698316279;0
24;"4";"basic";"2";"Community";"Pharmacist";">10y";"no";377.45;5.9334381095856 3;0
24;"5";"full";"1";"Community";"Pharmacist";">10y";"n0";155.7;5.04793107883995;0
24;"6";"basic";"2";"Community";"Pharmacist";">10y";"no";153.49;5.03363541832532;0
24;"7";"control";"3";"Community";"Pharmacist";">10y";"no0";294.28;5.68453169506406;0
24;"8";"full";"1";"Community";"Pharmacist";">10y";"n0";165.03;5.10612727555548;0
24;"9";"basic";"2";"Community";"Pharmacist";">10y";"n0";290.69;5.67225740724834;0
24;"10";"control";"3";"Community";"Pharmacist";">10y";"no";167.35;5.12008742765734;0
24;"11";"basic";"2";"Community";"Pharmacist";">10y";"no";191.87;5.25681805937001;0
24;"12";"control";"3";"Community";"Pharmacist";">10y";"no";264.94;5.57950338525612;0
24;"13";"full";"1";"Community";"Pharmacist";">10y";"n0";91.74;4.51895848916903;0
24;"14";"control";"3";"Community";"Pharmacist";">10y";"no0";255.69;5.54396577320232;0
24;"15";"full";"1";"Community";"Pharmacist";">10y";"no";133.68;4.89544888428714;0
24;"16";"control";"3";"Community";"Pharmacist";">10y";"no";261.32;5.56574570997255;1
24;"17";"full";"1";"Community";"Pharmacist";">10y";"no";178.17;5.18273815069588;0
24;"18";"control";"3";"Community";"Pharmacist";">10y";"no";87.75;4.47449186234598;1
25;"1";"basic";"2";"Hospital";"Pharmacist";"<5y";"partly";91.18;4.5128355747853;0
25;"2";"basic";"2";"Hospital";"Pharmacist";"<5y";"partly";136.94;4.91954287369292;1
25;"3";"control";"1";"Hospital";"Pharmacist";"<5y";"partly";179.22;5.18861410145607;0
25;"4";"control";"1";"Hospital";"Pharmacist";"<5y";"partly";436.34;6.07842175596388;0
25;"5";"full";"3";"Hospital";"Pharmacist";"<5y";"partly";85.66;4.45038597218722;0
25;"6";"control";"1";"Hospital";"Pharmacist";"<5y";"partly";278.95;5.63103255429154;0
25;"7";"full";"3";"Hospital";"Pharmacist";"<5y";"partly";86.37;4.45864039329219;0
25;"8";"full";"3";"Hospital";"Pharmacist";"<5y";"partly";64.02;4.15919553454172;0
25;"9";"full";"3";"Hospital";"Pharmacist";"<5y";"partly";84.78;4.44005966592449;0
25;"10";"basic";"2";"Hospital";"Pharmacist";"<5y";"partly";125.99;4.83620253872254,0
25;"11";"control";"1";"Hospital";"Pharmacist";"<5y";"partly";233.68;5.45395265807949;0
25;"12";"full";"3";"Hospital";"Pharmacist";"<5y";"partly";67.86;4.21744675935608;0
25;"13";"control";"1";"Hospital";"Pharmacist";"<5y";"partly";155.72;5.04805952274226;0
25;"14";"basic";"2";"Hospital";"Pharmacist";"<5y";"partly";92.81;4.5305543926073;0
25;"15";"basic";"2";"Hospital";"Pharmacist";"<5y";"partly";142.77;4.96123494380113;0

https://mc.manuscriptcentral.com/bmjpo

Page 60 of 69

e~ . £


http://bmjpaedsopen.bmj.com/

Page 61 of 69 BMJ Paediatrics Open

oNOYTULT D WN =

25;"16";"basic";"2";"Hospital";"Pharmacist";"<5y";"partly";54.85;4.00460218672124;1
25;"17";"full";"3";"Hospital";"Pharmacist";"<5y";"partly";79.17;4.37159743918334,0
25;"18";"control";"1";"Hospital";"Pharmacist";"<5y";"partly";283.75;5.64809356879561;1
26;"1";"full";"1";"Hospital";"Pharmacist";"5-10y";"partly";107.47;4.67721173885306;0
26;"2";"basic";"2";"Hospital";"Pharmacist";"5-10y";"partly";170.22;5.13709171804881;0
26;"3";"full";"1";"Hospital";"Pharmacist";"5-10y";"partly";77.27;4.34730578194549;0
26;"4";"control";"3";"Hospital";"Pharmacist";"5-10y";"partly";305.18;5.72090176646359;0
26;"5";"full";"1";"Hospital";"Pharmacist";"5-10y";"partly";87.53;4.47198159174435;0
26;"6";"basic";"2";"Hospital";"Pharmacist";"5-10y";"partly";107.33;4.67590820049343;0
26;"7";"control";"3";"Hospital";"Pharmacist";"5-10y";"partly";319.44;5.76656946275497;0
26;"8";"full";"1";"Hospital";"Pharmacist";"5-10y";"partly";91.42;4.5154642729036;0
26;"9";"full";"1";"Hospital";"Pharmacist";"5-10y";"partly";104.55;4.64966542587464;0
26;"10";"full";"1";"Hospital";"Pharmacist";"5-10y";"partly";106.45;4.66767539133949;0
26;"11";"basic";"2";"Hospital";"Pharmacist";"5-10y";"partly";129.4;4.8629083820668;0
26;"12";"basic";"2";"Hospital";"Pharmacist";"5-10y";"partly";104.34;4.64765479759425;0
26;"13";"control";"3";"Hospital";"Pharmacist";"5-10y";"partly";118.93;4.77853508473915;0
26;"14";"basic";"2";"Hospital";"Pharmacist";"5-10y";"partly";97.12;4.57594732731119;0
26;"15";"control";"3";"Hospital";"Pharmacist";"5-10y";"partly";150.26;5.01236712694101;0
26;"16";"control";"3";"Hospital";"Pharmacist";"5-10y";"partly";76.48;4.33702926874315;1
26;"17";"basic";"2";"Hospital";"Pharmacist";"5-10y";"partly";106.06;4.66400497170898;0
26;"18";"control";"3";"Hospital";"Pharmacist";"5-10y";"partly";252.22;5.53030172252773;0
27;"1";"basic";"3";"Community";"Pharmacist";"<5y";"no";188.98;5.24164118935448;0
27;"2";"control";"2";"Community";"Pharmacist";"<5y";"no";232.09;5.447125227475;0
27;"3";"basic";"3";"Community";"Pharmacist";"<5y";"n0";260.49;5.56256447274066;1
27;"4";"full";"1";"Community";"Pharmacist";"<5y";"no";86.23;4.45701814496423;0
27;"5";"full";"1";"Community";"Pharmacist";"<5y";"no0";98.11;4.5860892981753;0
27;"6";"full";"1";"Community";"Pharmacist";"<5y";"no";79;4.36944785246702;0
27;"7";"basic";"3";"Community";"Pharmacist";"<5y";"no";200.23;5.29946670580456;0
27;"8";"basic";"3";"Community";"Pharmacist";"<5y";"no";168.66;5.1278848541465;0
27;"9";"basic";"3";"Community";"Pharmacist";"<5y";"no";221.89;5.40218176357832;0
27;"10";"control";"2";"Community";"Pharmacist";"<5y";"no";175.46;5.16741109670024;0
27;"11";"full";"1";"Community";"Pharmacist";"<5y";"n0";70.38;4.25390913189344;0
27;"12";"basic";"3";"Community";"Pharmacist";"<5y";"no0";79.14;4.37121843595728;0
27;"13";"control";"2";"Community";"Pharmacist";"<5y";"no";153.64;5.0346122034777;0
27;"14";"control";"2";"Community";"Pharmacist";"<5y";"no";134.54;4.90186155259746;0
27;"15";"control";"2";"Community";"Pharmacist";"<5y";"no";135.93;4.91214004734716;0
27;"16";"control";"2";"Community";"Pharmacist";"<5y";"no";120.61;4.79256219959515;0
27;"17""full";"1";"Community";"Pharmacist";"<5y";"no";83.64;4.42652187456043;0
27;"18";"full";"1";"Community";"Pharmacist";"<5y";"no";72.5;4.28358656 18606 3;0
28;"1";"control";"1";"Hospital";"Pharmacist";"<5y";"no";131.03;4.87542630461649;0
28;"2";"full";"2";"Hospital";"Pharmacist";"<5y";"n0";80.53;4.38862978580745;0
28;"3";"full";"2";"Hospital";"Pharmacist";"<5y";"n0";53.03;3.97085779114904;1
28;"4";"basic";"3";"Hospital";"Pharmacist";"<5y";"n0";172.16;5.14842427697342;0
28;"5";"control";"1";"Hospital";"Pharmacist";"<5y";"n0";196.47;5.28050974789807;0
28;"6";"full";"2";"Hospital";"Pharmacist";"<5y";"n0";52.88;3.96802519554343;0
28;"7";"control";"1";"Hospital";"Pharmacist";"<5y";"no0";206.43;5.3299613718825;0
28;"8";"full";"2";"Hospital";"Pharmacist";"<5y";"n0";59.59;4.08748777475889;0
28;"9";"basic";"3";"Hospital";"Pharmacist";"<5y";"n0";163.37;5.09601756703842;0
28;"10";"control";"1";"Hospital";"Pharmacist";"<5y";"n0";263.76;5.57503959876348;0
28;"11";"basic";"3";"Hospital";"Pharmacist";"<5y";"n0";119.17;4.78055104510271;0
28;"12";"control";"1";"Hospital";"Pharmacist";"<5y";"no0";157.4;5.0587903359833;0
28;"13";"basic";"3";"Hospital";"Pharmacist";"<5y";"n0";98.47;4.58975193325971;0
28;"14";"full";"2";"Hospital";"Pharmacist";"<5y";"no";126.36;4.83913497593388;0
28;"15";"basic";"3";"Hospital";"Pharmacist";"<5y";"n0";103.16;4.63628118101314;0
28;"16";"basic";"3";"Hospital";"Pharmacist";"<5y";"n0";255.31;5.54247849308472;1
28;"17";"control";"1";"Hospital";"Pharmacist";"<5y";"no";138.04;4.9275434982298;0
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28;"18";"full";"2";"Hospital";"Pharmacist";"<5y";"no";51.03;3.93241369507588;0
29;"1";"control";"1";"Hospital";"Pharmacist";"5-10y";"no";294.44;5.6850752471905;0
29;"2";"full";"3";"Hospital";"Pharmacist";"5-10y";"no";97.34;4.57821000440531;0
29;"3";"control";"1";"Hospital";"Pharmacist";"5-10y";"n0";259.62;5.55921902346485;0
29;"4";"basic";"2";"Hospital";"Pharmacist";"5-10y";"no";135.95;4.91228717107848;0
29;"5";"basic";"2";"Hospital";"Pharmacist";"5-10y";"n0";114.76;4.74284299111316;0
29;"6";"full";"3";"Hospital";"Pharmacist";"5-10y";"no";100.65;4.6116491520858;0
29;"7";"control";"1";"Hospital";"Pharmacist";"5-10y";"no0";256.29;5.5463096 15831640
29;"8";"control";"1";"Hospital";"Pharmacist";"5-10y";"no";230.66;5.44094476479779;1
29;"9";"basic";"2";"Hospital";"Pharmacist";"5-10y";"no0";157.86;5.06170856428026;0
29;"10";"full";"3";"Hospital";"Pharmacist";"5-10y";"no";110.1;4.70138904372863;0
29;"11";"full";"3";"Hospital";"Pharmacist";"5-10y";"n0";80.45;4.38763587343839;0
29;"12";"control";"1";"Hospital";"Pharmacist";"5-10y";"no";168.36;5.12610454390237;0
29;"13";"basic";"2";"Hospital";"Pharmacist";"5-10y";"no0";93.69;4.5399914599631;0
29;"14";"basic";"2";"Hospital";"Pharmacist";"5-10y";"n0";129.06;4.86027741250769;0
29;"15";"full";"3";"Hospital";"Pharmacist";"5-10y";"n0";79.81;4.37964880988792;0
29;"16";"full";"3";"Hospital";"Pharmacist";"5-10y";"n0";80.67;4.39036675894888;0
29;"17";"basic";"2";"Hospital";"Pharmacist";"5-10y";"no0";128.28;4.85421537482495;0
29;"18";"control";"1";"Hospital";"Pharmacist";"5-10y";"no";224.51;5.41392024962012;0
30;"1";"basic";"2";"Childrens hospital";"Pharmacist";">10y";"yes";77.35;4.34834057701907,0
30;"2";"basic";"2";"Childrens hospital";"Pharmacist";">10y";"yes";78.42;4.36207899686419;0
30;"3";"basic";"2";"Childrens hospital";"Pharmacist";">10y";"yes";191.23;5.25347689207488;0
30;"4";"full";"3";"Childrens hospital";"Pharmacist";">10y";"yes";36.69;3.60250423836719;0
30;"5";"full";"3";"Childrens hospital";"Pharmacist";">10y";"yes";38.82;3.65893557774086;0
30;"6";"full";"3";"Childrens hospital";"Pharmacist";">10y";"yes";34.28;3.53456209372958;0
30;"7";"control";"1";"Childrens hospital";"Pharmacist";">10y";"yes";86.63;4.46164617590205;0
30;"8";"control";"1";"Childrens hospital";"Pharmacist";">10y";"yes";83.81;4.42855233211082;0
30;"9";"full";"3";"Childrens hospital";"Pharmacist";">10y";"yes";52.55;3.96176509732296;0
30;"10";"full";"3";"Childrens hospital";"Pharmacist";">10y";"yes";55.48;4.01602259544663;0
30;"11";"control";"1";"Childrens hospital";"Pharmacist";">10y";"yes";122.57;4.80868229535307;0
30;"12";"basic";"2";"Childrens hospital";"Pharmacist";">10y";"yes";42.17;3.74170906775847;1
30;"13";"full";"3";"Childrens hospital";"Pharmacist";">10y";"yes";41.88;3.73480838600234;0
30;"14";"basic";"2";"Childrens hospital";"Pharmacist";">10y";"yes";79.32;4.37349030365159;0
30;"15";"basic";"2";"Childrens hospital";"Pharmacist";">10y";"yes";35.32;3.56444937573576;0
30;"16";"control";"1";"Childrens hospital";"Pharmacist";">10y";"yes";79.85;4.38014987466102;1
30;"17";"control";"1";"Childrens hospital";"Pharmacist";">10y";"yes";55.41;4.01476008287926;0
30;"18";"control";"1";"Childrens hospital";"Pharmacist";">10y";"yes";71.28;4.26661578316255;0
31;"1";"basic";"2";"Childrens hospital";"Pharmacist";"5-10y";"yes";99.49;4.60005713660127;0
31;"2";"full";"3";"Childrens hospital";"Pharmacist";"5-10y";"yes";63.49;4.15088241318236;0
31;"3";"control";"1";"Childrens hospital";"Pharmacist";"5-10y";"yes";295.12;5.68738205328842;1
31;"4";"full";"3";"Childrens hospital";"Pharmacist";"5-10y";"yes";54.91;4.00569548129078;0
31;"5";"basic";"2";"Childrens hospital";"Pharmacist";"5-10y";"yes";87.85;4.47563081463311;0
31;"6";"basic";"2";"Childrens hospital";"Pharmacist";"5-10y";"yes";98.07;4.58568150940423;0
31;"7";"control";"1";"Childrens hospital";"Pharmacist";"5-10y";"yes";131.68;4.88037473692876;0
31;"8";"control";"1";"Childrens hospital";"Pharmacist";"5-10y";"yes";207.97;5.33739383852983;0
31;"9";"full";"3";"Childrens hospital";"Pharmacist";"5-10y";"yes";82.92;4.41787628756758;0
31;"10";"basic";"2";"Childrens hospital";"Pharmacist";"5-10y";"yes";96.12;4.56559741086827;0
31;"11";"full";"3";"Childrens hospital";"Pharmacist";"5-10y";"yes";57.53;4.0523065508752;0
31;"12";"basic";"2";"Childrens hospital";"Pharmacist";"5-10y";"yes";64.26;4.16293735368771;1
31;"13";"control";"1";"Childrens hospital";"Pharmacist";"5-10y";"yes";71.65;4.27179315427418;0
31;"14";"full";"3";"Childrens hospital";"Pharmacist";"5-10y";"yes";61.78;4.12357968749044,0
31;"15";"control";"1";"Childrens hospital";"Pharmacist";"5-10y";"yes";65.4;4.18052225846315;1
31;"16";"basic";"2";"Childrens hospital";"Pharmacist";"5-10y";"yes";59.28;4.08227198098783;1
31;"17";"control";"1";"Childrens hospital";"Pharmacist";"5-10y";"yes";108.73;4.68886774500966;0
31;"18";"full";"3";"Childrens hospital";"Pharmacist";"5-10y";"yes";66.49;4.1970515604 1436;0
32;"1";"control";"1";"Childrens hospital";"Physician";"<5y";"yes";142.92;4.96228503315521;0
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32;"2";"basic";"3";"Childrens hospital";"Physician";"<5y";"yes";144.59;4.97390215104003;0
32;"3";"full";"2";"Childrens hospital";"Physician";"<5y";"yes";63.42;4.1497792691102;0
32;"4";"control";"1";"Childrens hospital";"Physician";"<5y";"yes";323.2;5.77827132664694;0
32;"5";"basic";"3";"Childrens hospital";"Physician";"<5y";"yes";157.83;5.06151850441083;0
32;"6";"control";"1";"Childrens hospital";"Physician";"<5y";"yes";209.03;5.34247778233369;0
32;"7";"control";"1";"Childrens hospital";"Physician";"<5y";"yes";206.43;5.3299613718825;0
32;"8";"basic";"3";"Childrens hospital";"Physician";"<5y";"yes";117.74;4.76847880360012;0
32;"9";"full";"2";"Childrens hospital";"Physician";"<5y";"yes";76.98;4.3435456478556;0
32;"10";"basic";"3";"Childrens hospital";"Physician";"<5y";"yes";91.79;4.519503359231;0
32;"11";"full";"2";"Childrens hospital";"Physician";"<5y";"yes";88.71,4.4853726225325;0
32;"12";"control";"1";"Childrens hospital";"Physician";"<5y";"yes";85.7;4.45085282560373;0
32;"13";"full";"2";"Childrens hospital";"Physician";"<5y";"yes";72.35;4.28151545307749;0
32;"14";"basic";"3";"Childrens hospital";"Physician";"<5y";"yes";107.3;4.67562864963665;0
32;"15";"full";"2";"Childrens hospital";"Physician";"<5y";"yes";52.2;3.95508249488859;0
32;"16";"full";"2";"Childrens hospital";"Physician";"<5y";"yes";96.29;4.56736447125219;0
32;"17";"control";"1";"Childrens hospital";"Physician";"<5y";"yes";124.39;4.82342179122187,0
32;"18";"basic";"3";"Childrens hospital";"Physician";"<5y";"yes";79.78;4.37927284647726;0
33;"1";"basic";"1";"Hospital";"Pharmacist";"5-10y";"no0";208.24;5.33869126068631;0
33;"2";"basic";"1";"Hospital";"Pharmacist";"5-10y";"no";230.85;5.441768148953;0
33;"3";"control";"2";"Hospital";"Pharmacist";"5-10y";"no";204.33;5.31973633392134;1
33;"4";"control";"2";"Hospital";"Pharmacist";"5-10y";"n0";223.01;5.40721661350403;0
33;"5";"basic";"1";"Hospital";"Pharmacist";"5-10y";"n0";139.49;4.93799291410414,0
33;"6";"control";"2";"Hospital";"Pharmacist";"5-10y";"no";116.64;4.75909226826035;0
33;"7";"full";"3";"Hospital";"Pharmacist";"5-10y";"no";129.08;4.86043236718376;0
33;"8";"control";"2";"Hospital";"Pharmacist";"5-10y";"no";170.3;5.13756158766864;1
33;"9";"full";"3";"Hospital";"Pharmacist";"5-10y";"no";79.14;4.37121843595728;0
33;"10";"full";"3";"Hospital";"Pharmacist";"5-10y";"no";78.79;4.3667860852576;0
33;"11";"basic";"1";"Hospital";"Pharmacist";"5-10y";"no";124.81;4.82679258093036;0
33;"12";"control";"2";"Hospital";"Pharmacist";"5-10y";"no0";89.38;4.4928969435053;0
33;"13";"full";"3";"Hospital";"Pharmacist";"5-10y";"no";77.9;4.3554259528767;0
33;"14";"control";"2";"Hospital";"Pharmacist";"5-10y";"no0";198.42;5.29038599622176;0
33;"15"™;"full";"3";"Hospital";"Pharmacist";"5-10y";"no";71.03;4.26310232300972;0
33;"16";"full";"3";"Hospital";"Pharmacist";"5-10y";"n0";61.35;4.11659517115692;0
33;"17";"basic";"1";"Hospital";"Pharmacist";"5-10y";"no";142.95;4.96249491876832;0
33;"18";"basic";"1";"Hospital";"Pharmacist";"5-10y";"no";136.41;4.91566505650503;0
34;"1";"full";"3";"Childrens hospital";"Physician";"<5y";"partly";59.83;4.09150720740194;0
34;"2";"basic";"1";"Childrens hospital";"Physician";"<5y";"partly";117.57;4.76703390087965;0
34;"3";"control";"2";"Childrens hospital";"Physician";"<5y";"partly";298.67;5.69933928495883;0
34;"4";"basic";"1";"Childrens hospital";"Physician";"<5y";"partly";208.39;5.339411324083;0
34;"5";"basic";"1";"Childrens hospital";"Physician";"<5y";"partly";161.98;5.08747287082084;0
34;"6";"full";"3";"Childrens hospital";"Physician";"<5y";"partly";66.88;4.20289996877645;0
34;"7";"full";"3";"Childrens hospital";"Physician";"<5y";"partly";89.8;4.49758497530815;0
34;"8";"control";"2";"Childrens hospital";"Physician";"<5y";"partly";148.99;5.00387918959925;0
34;"9";"basic";"1";"Childrens hospital";"Physician";"<5y";"partly";247.88;5.51294475809391;0
34;"10";"basic";"1";"Childrens hospital";"Physician";"<5y";"partly";156.37;5.05222499385542;0
34;"11";"control";"2";"Childrens hospital";"Physician";"<5y";"partly";164.62;5.1036397875445;0
34;"12";"full";"3";"Childrens hospital";"Physician";"<5y";"partly";64.87;4.17238526722496;0
34;"13";"control";"2";"Childrens hospital";"Physician";"<5y";"partly";120.26;4.78965606561142;1
34;"14";"control";"2";"Childrens hospital";"Physician";"<5y";"partly";222.84;5.40645402515262;0
34;"15";"basic";"1";"Childrens hospital";"Physician";"<5y";"partly";118.34;4.77356183724855;0
34;"16";"full";"3";"Childrens hospital";"Physician";"<5y";"partly";51.72;3.94584455390366;0
34;"17";"full";"3";"Childrens hospital";"Physician";"<5y";"partly";107.63;4.67869941927621;0
34;"18";"control";"2";"Childrens hospital";"Physician";"<5y";"partly";116.22;4.75548494664696;0
35;"1";"control";"2";"Hospital";"Pharmacist";">10y";"no";248.3;5.51463769251412;0
35;"2";"basic";"1";"Hospital";"Pharmacist";">10y";"no";272.44;5.60741840637312;1
35;"3";"full";"3";"Hospital";"Pharmacist";">10y";"no";93.72;4.5403116136396;0
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35;"4";"full";"3";"Hospital";"Pharmacist";">10y";"no";175.63;5.16837950943364;0
35;"5";"control";"2";"Hospital";"Pharmacist";">10y";"no";144.66;4.97438616142114;1
35;"6";"control";"2";"Hospital";"Pharmacist";">10y";"no";182.59;5.20724320214864;0
35;"7";"full";"3";"Hospital";"Pharmacist";">10y";"n0";216.33;5.37680501959678;1
35;"8";"basic";"1";"Hospital";"Pharmacist";">10y";"n0";47.16;3.85354607566917 ;1
35;"9";"full";"3";"Hospital";"Pharmacist";">10y";"n0";129.41;4.86298565883358;0
35;"10";"full";"3";"Hospital";"Pharmacist";">10y";"n0";93.78;4.5409516 1366 144;0
35;"11";"basic";"1";"Hospital";"Pharmacist";">10y";"n0";136.01;4.91272841244466;0
35;"12";"basic";"1";"Hospital";"Pharmacist";">10y";"no";154.13;5.03779640215863;0
35;"13";"control";"2";"Hospital";"Pharmacist";">10y";"no0";148.47;5.0003829176319;1
35;"14";"basic";"1";"Hospital";"Pharmacist";">10y";"no";158.62;5.06651140465517;0
35;"15";"full";"3";"Hospital";"Pharmacist";">10y";"n0";96.66;4.57119966641694 ;0
35;"16";"basic";"1";"Hospital";"Pharmacist";">10y";"no";86.26;4.4573659912197;0
35;"17";"control";"2";"Hospital";"Pharmacist";">10y";"n0";122.37;4.80704924199758;1
35;"18";"control";"2";"Hospital";"Pharmacist";">10y";"no";177.35;5.17812518121963;0
36;"1";"full";"3";"Community";"Pharmacist";"<5y";"partly";68.8;4.2312037449393;0
36;"2";"control";"1";"Community";"Pharmacist";"<5y";"partly";229.23;5.43472586632759;0
36;"3";"full";"3";"Community";"Pharmacist";"<5y";"partly";100.29;4.60806598910012;0
36;"4";"control";"1";"Community";"Pharmacist";"<5y";"partly";250.55;5.52365850140573;0
36;"5";"control";"1";"Community";"Pharmacist";"<5y";"partly";181.53;5.20142092930234;0
36;"6";"control";"1";"Community";"Pharmacist";"<5y";"partly";217.98;5.38440331546117;0
36;"7";"basic";"2";"Community";"Pharmacist";"<5y";"partly";208.16;5.3383070147642;0
36;"8";"full";"3";"Community";"Pharmacist";"<5y";"partly";NA;NA;NA
36;"9";"basic";"2";"Community";"Pharmacist";"<5y";"partly";138.87;4.93353824371129;0
36;"10";"basic";"2";"Community";"Pharmacist";"<5y";"partly";254.02;5.53741300407617;0
36;"11";"full";"3";"Community";"Pharmacist";"<5y";"partly";90.28;4.50291595194934,0
36;"12";"control";"1";"Community";"Pharmacist";"<5y";"partly";110.93;4.70889937175057;0
36;"13";"basic";"2";"Community";"Pharmacist";"<5y";"partly";82.11;4.4080598117207;0
36;"14";"basic";"2";"Community";"Pharmacist";"<5y";"partly";115.53;4.74953023649493;0
36;"15";"basic";"2";"Community";"Pharmacist";"<5y";"partly";85.59;4.44956845389352;0
36;"16";"full";"3";"Community";"Pharmacist";"<5y";"partly";NA;NA;NA
36;"17";"control";"1";"Community";"Pharmacist";"<5y";"partly";108.66;4.68822374112338;0
36;"18";"full";"3";"Community";"Pharmacist";"<5y";"partly";70.76;4.25929386929158;0
37;"1";"basic";"2";"Community";"Pharmacist";">10y";"partly";225.57;5.41863053205805;0
37;"2";"basic";"2";"Community";"Pharmacist";">10y";"partly";151.9;5.02322240960173;0
37;"3";"control";"3";"Community";"Pharmacist";">10y";"partly";309.37;5.73453797157619;0
37;"4";"control";"3";"Community";"Pharmacist";">10y";"partly";217.72;5.383209833566;0
37;"5";"basic";"2";"Community";"Pharmacist";">10y";"partly";141.23;4.95038976708097;0
37;"6";"full";"1";"Community";"Pharmacist";">10y";"partly";136.33;4.91507841719804,0
37;"7";"full";"1";"Community";"Pharmacist";">10y";"partly";174.62;5.16261218438266;0
37;"8";"full";"1";"Community";"Pharmacist";">10y";"partly";192.91;5.2622237588998;0
37;"9";"full";"1";"Community";"Pharmacist";">10y";"partly";132.08;4.88340779961187;0
37;"10";"control";"3";"Community";"Pharmacist";">10y";"partly";187.11;5.231696679206 14,0
37;"11";"control";"3";"Community";"Pharmacist";">10y";"partly";145.62;4.98100048896656;0
37;"12";"control";"3";"Community";"Pharmacist";">10y";"partly";187.12;5.23175012227592;1
37;"13";"full";"1";"Community";"Pharmacist";">10y";"partly";161.76;5.08611375527216;0
37;"14";"basic";"2";"Community";"Pharmacist";">10y";"partly";139.88;4.94078491219518;0
37;"15";"control";"3";"Community";"Pharmacist";">10y";"partly";119.6;4.78415284151653;0
37;"16";"full";"1";"Community";"Pharmacist";">10y";"partly";190.33;5.24875940769969;0
37;"17";"basic";"2";"Community";"Pharmacist";">10y";"partly";125.63;4.83334107901633;0
37;"18";"basic";"2";"Community";"Pharmacist";">10y";"partly";113.63;4.73294755592992;0
38;"1";"control";"1";"Community";"Pharmacist";"<5y";"partly";273;5.60947179518496;0
38;"2";"full";"2";"Community";"Pharmacist";"<5y";"partly";171.99;5.1474363355884,0
38;"3";"basic";"3";"Community";"Pharmacist";"<5y";"partly";243.55;5.49532226025255;0
38;"4";"full";"2";"Community";"Pharmacist";"<5y";"partly";115.3;4.74753742727501;0
38;"5";"full";"2";"Community";"Pharmacist";"<5y";"partly";109.19;4.69308948402597;0

https://mc.manuscriptcentral.com/bmjpo

Page 64 of 69

e~ . £


http://bmjpaedsopen.bmj.com/

Page 65 of 69 BMJ Paediatrics Open

oNOYTULT D WN =

38;"6";"full";"2";"Community";"Pharmacist";"<5y";"partly";69.77;4.24520411795115;0
38;"7";"control";"1";"Community";"Pharmacist";"<5y";"partly";286.29;5.65700528309727;0
38;"8";"basic";"3";"Community";"Pharmacist";"<5y";"partly";266.63;5.58586192954583;0
38;"9";"full";"2";"Community";"Pharmacist";"<5y";"partly";152.92;5.02991490882821;0
38;"10";"control";"1";"Community";"Pharmacist";"<5y";"partly";278.8;5.63049467888637;0
38;"11";"control";"1";"Community";"Pharmacist";"<5y";"partly";193.6;5.26579417484248;0
38;"12";"control";"1";"Community";"Pharmacist";"<5y";"partly";176.73;5.17462314420171;1
38;"13";"basic";"3";"Community";"Pharmacist";"<5y";"partly";115.68;4.75082775841045;0
38;"14";"basic";"3";"Community";"Pharmacist";"<5y";"partly";125.18;4.82975270149656;0
38;"15";"control";"1";"Community";"Pharmacist";"<5y";"partly";225.73;5.41933959479549;1
38;"16";"full";"2";"Community";"Pharmacist";"<5y";"partly";87.69;4.47380786779126;0
38;"17";"basic";"3";"Community";"Pharmacist";"<5y";"partly";139.44;4.93763440121177;0
38;"18";"basic";"3";"Community";"Pharmacist";"<5y";"partly";158.7;5.06701562753236;0
39;"1";"full";"2";"Community";"Pharmacist";"5-10y";"yes";151.24;5.01886797902273;0
39;"2";"control";"1";"Community";"Pharmacist";"5-10y";"yes";216.59;5.3780061654494;0
39;"3";"full";"2";"Community";"Pharmacist";"5-10y";"yes";151.29;5.01919852475674,0
39;"4";"full";"2";"Community";"Pharmacist";"5-10y";"yes";113.66;4.73321153586898;0
39;"5";"control";"1";"Community";"Pharmacist";"5-10y";"yes";277.91;5.62729732026801;0
39;"6";"basic";"3";"Community";"Pharmacist";"5-10y";"yes";192.92;5.26227559520077;0
39;"7";"basic";"3";"Community";"Pharmacist";"5-10y";"yes";197.66;5.28654838294804 ;0
39;"8";"full";"2";"Community";"Pharmacist";"5-10y";"yes";123.03;4.81242822807208;0
39;"9";"full";"2";"Community";"Pharmacist";"5-10y";"yes";120.11;4.7884079895664,0
39;"10";"control";"1";"Community";"Pharmacist";"5-10y";"yes";441.91;6.09110624 143485;0
39;"11";"control";"1";"Community";"Pharmacist";"5-10y";"yes";276.94;5.62380087622657;0
39;"12";"basic";"3";"Community";"Pharmacist";"5-10y";"yes";132.05;4.88318063874314;0
39;"13";"full";"2";"Community";"Pharmacist";"5-10y";"yes";145.51;4.98024481277219;0
39;"14";"basic";"3";"Community";"Pharmacist";"5-10y";"yes";185.18;5.2213283250199;0
39;"15";"basic";"3";"Community";"Pharmacist";"5-10y";"yes";120.26;4.78965606561142;0
39;"16";"basic";"3";"Community";"Pharmacist";"5-10y";"yes";124.3;4.82269799851667;0
39;"17";"control";"1";"Community";"Pharmacist";"5-10y";"yes";156.88;5.05548118188809;0
39;"18";"control";"1";"Community";"Pharmacist";"5-10y";"yes";167.71;5.12223629734354;0
40;"1";"basic";"2";"Childrens hospital";"Pharmacist";"<5y";"yes";127.85;4.8508577017372;0
40;"2";"control";"3";"Childrens hospital";"Pharmacist";"<5y";"yes";176.46;5.17309422179396;0
40;"3";"full";"1";"Childrens hospital";"Pharmacist";"<5y";"yes";62.63;4.13724439653732;0
40;"4";"full";"1";"Childrens hospital";"Pharmacist";"<5y";"yes";67.92;4.21833054200309;0
40;"5";"basic";"2";"Childrens hospital";"Pharmacist";"<5y";"yes";139.18;4.9357680594167;0
40;"6";"full";"1";"Childrens hospital";"Pharmacist";"<5y";"yes";74.6;4.31214050720972;0
40;"7";"control";"3";"Childrens hospital";"Pharmacist";"<5y";"yes";174.02;5.15917023513788;0
40;"8";"basic";"2";"Childrens hospital";"Pharmacist";"<5y";"yes";192.2;5.25853649653619;0
40;"9";"control";"3";"Childrens hospital";"Pharmacist";"<5y";"yes";226.46;5.42256832888589;0
40;"10";"control";"3";"Childrens hospital";"Pharmacist";"<5y";"yes";160.19;5.07636061071339;0
40;"11";"full";"1";"Childrens hospital";"Pharmacist";"<5y";"yes";70.88;4.26098830629683;0
40;"12";"full";"1";"Childrens hospital";"Pharmacist";"<5y";"yes";60.56;4.10363460912919;0
40;"13";"control";"3";"Childrens hospital";"Pharmacist";"<5y";"yes";123.24;4.81413367372847;0
40;"14";"basic";"2";"Childrens hospital";"Pharmacist";"<5y";"yes";118.59;4.7756721659767;0
40;"15";"full";"1";"Childrens hospital";"Pharmacist";"<5y";"yes";61.35;4.11659517115692;0
40;"16";"control";"3";"Childrens hospital";"Pharmacist";"<5y";"yes";106.43;4.66748749205295;0
40;"17";"basic";"2";"Childrens hospital";"Pharmacist";"<5y";"yes";127.88;4.85109232419164;0
40;"18";"basic";"2";"Childrens hospital";"Pharmacist";"<5y";"yes";92.5;4.52720864451838;1
41;"1";"full";"2";"Hospital";"Physician";">10y";"yes";157.94;5.06221521406944;0
41;"2";"full";"2";"Hospital";"Physician";">10y";"yes";249.03;5.51757337113505;0
41;"3";"control";"3";"Hospital";"Physician";">10y";"yes";372.15;5.91929699880592;0
41;"4";"basic";"1";"Hospital";"Physician";">10y";"yes";135.46;4.90867639378676;0
41;"5";"basic";"1";"Hospital";"Physician";">10y";"yes";131.98;4.88265039595528;0
41;"6";"full";"2";"Hospital";"Physician";">10y";"yes";164.93;5.10552114146006;0
41;"7";"basic";"1";"Hospital";"Physician";">10y";"yes";243.36;5.49454182851098;0
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41;"8";"basic";"1";"Hospital";"Physician";">10y";"yes";508.26;6.23099312767151;0
41;"9";"control";"3";"Hospital";"Physician";">10y";"yes";251.26;5.52648825957627;0
41;"10";"control";"3";"Hospital";"Physician";">10y";"yes";221.68;5.40123490055472;0
41;"11";"basic";"1";"Hospital";"Physician";">10y";"yes";137.31;4.92224114333366;0
41;"12";"control";"3";"Hospital";"Physician";">10y";"yes";140.49;4.94513631186356;1
41;"13";"basic";"1";"Hospital";"Physician";">10y";"yes";149.57;5.00776451067123;1
41;"14";"full";"2";"Hospital";"Physician";">10y";"yes";NA;NA;NA
41;"15";"full";"2";"Hospital";"Physician";">10y";"yes";207.19;5.33363624667239;0
41;"16";"full";"2";"Hospital";"Physician";">10y";"yes";172.6;5.15097677864933;0
41;"17";"control";"3";"Hospital";"Physician";">10y";"yes";123.39;4.81535007091044,0
41;"18";"control";"3";"Hospital";"Physician";">10y";"yes";132.49;4.88650717088003;0
42;"1";"full";"1";"Hospital";"Physician";">10y";"yes";68.2;4.22244456484942;0
42;"2";"basic";"3";"Hospital";"Physician";">10y";"yes";109.62;4.69701983961797;0
42;"3";"basic";"3";"Hospital";"Physician";">10y";"yes";346.91;5.84906538031145;1
42;"4";"full";"1";"Hospital";"Physician";">10y";"yes";181.13;5.19921500550483;0
42;"5";"basic";"3";"Hospital";"Physician";">10y";"yes";131.56;4.87946302132086;0
42;"6";"full";"1";"Hospital";"Physician";">10y";"yes";92.53;4.52753291626094;0
42;"7";"basic";"3";"Hospital";"Physician";">10y";"yes";165.86;5.11114405902306;0
42;"8";"full";"1";"Hospital";"Physician";">10y";"yes";71.54;4.27025673383087;1
42;"9";"control";"2";"Hospital";"Physician";">10y";"yes";347.6;5.85105239339124;1
42;"10";"control";"2";"Hospital";"Physician";">10y";"yes";154.51;5.04025881916233;0
42;"11";"control";"2";"Hospital";"Physician";">10y";"yes";137.96;4.92696378806864;0
42;"12";"control";"2";"Hospital";"Physician";">10y";"yes";104.82;4.65224459337402;1
42;"13";"full";"1";"Hospital";"Physician";">10y";"yes";76.78;4.34094418957265;0
42;"14";"control";"2";"Hospital";"Physician";">10y";"yes";245.83;5.5046402401319;0
42;"15";"basic";"3";"Hospital";"Physician";">10y";"yes";93.73;4.54041830875839;0
42;"16";"control";"2";"Hospital";"Physician";">10y";"yes";130.27;4.86960921970947;0
42;"17";"basic";"3";"Hospital";"Physician";">10y";"yes";169.64;5.13367854460639;0
42;"18";"full";"1";"Hospital";"Physician";">10y";"yes";68.56;4.22770927428952;0
43;"1";"full";"3";"Childrens hospital";"Physician";"<5y";"yes";90.76;4.50821865991164;0
43;"2";"basic";"1";"Childrens hospital";"Physician";"<5y";"yes";70.54;4.25617992480791;1
43;"3";"control";"2";"Childrens hospital";"Physician";"<5y";"yes";198.69;5.291745821165;0
43;"4";"full";"3";"Childrens hospital";"Physician";"<5y";"yes";69.26;4.23786753897428;0
43;"5";"control";"2";"Childrens hospital";"Physician";"<5y";"yes";227.53;5.42728209782904;0
43;"6";"control";"2";"Childrens hospital";"Physician";"<5y";"yes";117.87;4.76958232223848;1
43;"7";"control";"2";"Childrens hospital";"Physician";"<5y";"yes";151.36;5.01966110530357;1
43;"8";"full";"3";"Childrens hospital";"Physician";"<5y";"yes";87.7;4.47392189937814;0
43;"9";"control";"2";"Childrens hospital";"Physician";"<5y";"yes";153.25;5.03207057481632;0
43;"10";"full";"3";"Childrens hospital";"Physician";"<5y";"yes";74.47;4.31039635972255;0
43;"11";"control";"2";"Childrens hospital";"Physician";"<5y";"yes";126.63;4.84126944846252;0
43;"12";"basic";"1";"Childrens hospital";"Physician";"<5y";"yes";44.35;3.79211270875559;0
43;"13";"basic";"1";"Childrens hospital";"Physician";"<5y";"yes";50.3;3.91800507710569;1
43;"14";"basic";"1";"Childrens hospital";"Physician";"<5y";"yes";129.71;4.86530118935258;0
43;"15";"full";"3";"Childrens hospital";"Physician";"<5y";"yes";75.46;4.32360271453616;0
43;"16";"basic";"1";"Childrens hospital";"Physician";"<5y";"yes";68.86;4.23207545791038;1
43;"17";"basic";"1";"Childrens hospital";"Physician";"<5y";"yes";99.92;4.60436986581732;0
43;"18";"full";"3";"Childrens hospital";"Physician";"<5y";"yes";79.1;4.37071287477361;0
44;"1";"control";"1";"Childrens hospital";"Physician";"5-10y";"partly";207.7;5.33609473088207;0
44;"2";"full";"2";"Childrens hospital";"Physician";"5-10y";"partly";88.42;4.4820981883981;0
44;"3";"control";"1";"Childrens hospital";"Physician";"5-10y";"partly";284.47;5.65062779985168;0
44;"4";"control";"1";"Childrens hospital";"Physician";"5-10y";"partly";429.81;6.06334325057339;0
44;"5";"control";"1";"Childrens hospital";"Physician";"5-10y";"partly";170.69;5.13984904577624;0
44;"6";"full";"2";"Childrens hospital";"Physician";"5-10y";"partly";109.66;4.6973846699759;0
44;"7";"full";"2";"Childrens hospital";"Physician";"5-10y";"partly";86.76;4.46314568595867;0
44;"8";"basic";"3";"Childrens hospital";"Physician";"5-10y";"partly";97.93;4.5842529377327;0
44;"9";"basic";"3";"Childrens hospital";"Physician";"5-10y";"partly";136.35;4.9152251092916;0
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44;"10";"control";"1";"Childrens hospital";"Physician";"5-10y";"partly";222.43;5.4046 12445365640
44;"11";"control";"1";"Childrens hospital";"Physician";"5-10y";"partly";182.47;5.20658577594844;0
44;"12";"full";"2";"Childrens hospital";"Physician";"5-10y";"partly";69.49;4.24118285732624,0
44;"13";"full";"2";"Childrens hospital";"Physician";"5-10y";"partly";90.23;4.50236196600641;0
44;"14";"basic";"3";"Childrens hospital";"Physician";"5-10y";"partly";108.07;4.68277916531507;0
44;"15";"basic";"3";"Childrens hospital";"Physician";"5-10y";"partly";72.27;4.28040910529489;0

2 44;"16";"basic";"3";"Childrens hospital";"Physician";"5-10y";"partly";64.07;4.15997623565093;1

oNOYTULT D WN =

1(1) 44;"17";"full";"2";"Childrens hospital";"Physician";"5-10y";"partly";67.4;4.21064501791826;0
12 44;"18";"basic";"3";"Childrens hospital";"Physician";"5-10y";"partly";83.94;4.43010225790545;0
13 45;"1";"full";"3";"Hospital";"Pharmacist";"5-10y";"no";54.92;4.00587758089977;0
14 45;"2";"full";"3";"Hospital";"Pharmacist";"5-10y";"no";70.19;4.25120585074233;0
15 45;"3";"control";"2";"Hospital";"Pharmacist";"5-10y";"no";134;4.89783979995091;1
45;"4";"basic";"1";"Hospital";"Pharmacist";"5-10y";"n0";183.44;5.21188763854965;0
16
45;"5""full";"3";"Hospital";"Pharmacist";"5-10y";"no0";61.57;4.12017473892312;0
17
18 45;"6";"basic";"1";"Hospital";"Pharmacist";"5-10y";"no";118.36;4.77373082753201;0
45;"7";"basic";"1";"Hospital";"Pharmacist";"5-10y";"no";265.58;5.58191611356218;0
19
20 45;"8";"control";"2";"Hospital";"Pharmacist";"5-10y";"no";244.15;5.49778279050767;0
21 45;"9";"control";"2";"Hospital";"Pharmacist";"5-10y";"no";148.28;4.99910237828253;0
22 45;"10";"basic";"1";"Hospital";"Pharmacist";"5-10y";"no";149.83;5.00950131805505;0
23 45;"11";"full";"3";"Hospital";"Pharmacist";"5-10y";"no";62.37;4.13308439053803;0
24 45;"12";"control";"2";"Hospital";"Pharmacist";"5-10y";"no";77.75;4.35349855105934;1
25 45;"13";"control";"2";"Hospital";"Pharmacist";"5-10y";"no";99.45;4.59965500529998;0
26 45;"14";"full";"3";"Hospital";"Pharmacist";"5-10y";"no";76.68;4.33964091817744;0
27 45;"15";"basic";"1";"Hospital";"Pharmacist";"5-10y";"no";165.49;5.10891077003085;0
28 45;"16";"control";"2";"Hospital";"Pharmacist";"5-10y";"no";57.83;4.05750767217013;1
29 45;"17";"basic";"1";"Hospital";"Pharmacist";"5-10y";"no";192.97;5.26253473640826;0
30 45;"18";"full";"3";"Hospital";"Pharmacist";"5-10y";"no0";85.47;4.44816543717793;0
31 46;"1";"control";"3";"Hospital";"Physician";"<5y";"no";242.83;5.49236161003697;0
32 46;"2";"control";"3";"Hospital";"Physician";"<5y";"n0";187.39;5.23319200658757;0
33 46;"3";"control";"3";"Hospital";"Physician";"<5y";"n0";257.67;5.55167969644624;0
34 46;"4";"full";"1";"Hospital";"Physician";"<5y";"no";80.5;4.38825718442452;0
35 46;"5";"full";"1";"Hospital";"Physician";"<5y";"no";167.99;5.12390445382212;0
36 46;"6";"full";"1";"Hospital";"Physician";"<5y";"n0";69.41;4.24003094935149;0
37 46;"7";"basic";"2";"Hospital";"Physician";"<5y";"no0";198.5;5.29078910012725;0
38 46;"8";"full";"1";"Hospital";"Physician";"<5y";"no";221.51;5.40046773519297;0
39 46;"9";"full";"1";"Hospital";"Physician";"<5y";"n0";123.71;4.81794011687474;0
40 46;"10";"basic";"2";"Hospital";"Physician";"<5y";"n0";149.19;5.00522066139476;0
41 46;"11";"basic";"2";"Hospital";"Physician";"<5y";"no";170.78;5.14037617847946;0
42 46;"12";"control";"3";"Hospital";"Physician";"<5y";"no";117.23;4.76413781708374;0
43 46;"13";"full";"1";"Hospital";"Physician";"<5y";"no";110.88;4.70844853544159;0
24 46;"14";"control";"3";"Hospital";"Physician";"<5y";"no";248.55;5.51564403254068;0
42 46;"15";"basic";"2";"Hospital";"Physician";"<5y";"no";102.86;4.63336884034677;0
47 46;"16";"control";"3";"Hospital";"Physician";"<5y";"no";79.98;4.38177660341867;0
48 46;"17";"basic";"2";"Hospital";"Physician";"<5y";"no";144.96;4.97645784229467;0
49 46;"18";"basic";"2";"Hospital";"Physician";"<5y";"no";129.26;4.86182587983475;0
50 47;"1";"full";"1";"Community";"Physician";">10y";"n0";113.97;4.73593525586764;0
51 47;"2";"full";"1";"Community";"Physician";">10y";"no";157.94;5.06221521406944,0
57 47;"3";"control";"3";"Community";"Physician";">10y";"n0";129.63;4.86468423861195;0
53 47;"4";"basic";"2";"Community";"Physician";">10y";"n0";232.72;5.44983601418695;0
54 47;"5";"basic";"2";"Community";"Physician";">10y";"n0";109.75;4.69820505195528; 1
55 47;"6";"control";"3";"Community";"Physician";">10y";"n0";177.34;5.17806879395186;1
56 47;"7";"control";"3";"Community";"Physician";">10y";"n0";175.12;5.16547145321461;0
57 47;"8";"control";"3";"Community";"Physician";">10y";"n0";284.83;5.65189251106891;1
58 47;"9";"basic";"2";"Community";"Physician";">10y";"n0";210.08;5.34748841055449;0
59 47;"10";"full";"1";"Community";"Physician";">10y";"no";97.23;4.57707930582157;0
60 47;"11";"basic";"2";"Community";"Physician";">10y";"no";87.55;4.47221005873186;0
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47;"12";"basic";"2";"Community";"Physician";">10y";"n0";96.61;4.57068225552942; 1
47;"13";"control";"3";"Community";"Physician";">10y";"n0";169.94;5.13544543357539;1
47;"14";"full";"1";"Community";"Physician";">10y";"no";110.48;4.70483450910104;0
47;"15";"full";"1";"Community";"Physician";">10y";"no";135.2;4.90675516360886;0
47;"16";"control";"3";"Community";"Physician";">10y";"no";73.62;4.29891672795087;1
47;"17";"basic";"2";"Community";"Physician";">10y";"n0";143.34;4.96521943056577;0
47;"18";"full";"1";"Community";"Physician";">10y";"n0";52.94;3.96915919679896;0
48;"1";"full";"1";"Hospital";"Pharmacist";"5-10y";"n0";268.61;5.59326051347802;0
48;"2";"full";"1";"Hospital";"Pharmacist";"5-10y";"no";161.26;5.08301796925688;0
48;"3";"control";"2";"Hospital";"Pharmacist";"5-10y";"no";175.05;5.16507164740067;0
48;"4";"control";"2";"Hospital";"Pharmacist";"5-10y";"no";178.85;5.18654746570503;0
48;"5";"basic";"3";"Hospital";"Pharmacist";"5-10y";"no";148.03;4.9974149559254;0
48;"6";"control";"2";"Hospital";"Pharmacist”;"5-10y";"no";149.86;5.00970152493616;0
48;"7";"basic";"3";"Hospital";"Pharmacist";"5-10y";"no";115.36;4.74805767353664;0
48;"8";"control";"2";"Hospital";"Pharmacist";"5-10y";"no";252.19;5.53018277167412;1
48;"9";"basic";"3";"Hospital";"Pharmacist";"5-10y";"no";190.27;5.24844411605231;0
48;"10";"control";"2";"Hospital";"Pharmacist";"5-10y";"no";130.83;4.87389877052278;1
48;"11";"full";"1";"Hospital";"Pharmacist";"5-10y";"no";119.4;4.7824792009585;0
48;"12";"full";"1";"Hospital";"Pharmacist";"5-10y";"no0";86.48;4.45991317333095;0
48;"13";"basic";"3";"Hospital";"Pharmacist";"5-10y";"no";151.28;5.0191324243502;0
48;"14";"full";"1";"Hospital";"Pharmacist";"5-10y";"no";102.14;4.6263444212195;0
48;"15";"basic";"3";"Hospital";"Pharmacist";"5-10y";"no";118.23;4.77263187987502;0
48;"16";"full";"1";"Hospital";"Pharmacist";"5-10y";"no";133.4;4.89335213348152;0
48;"17";"basic";"3";"Hospital";"Pharmacist";"5-10y";"no";110.65;4.70637206649706;0
48;"18";"control";"2";"Hospital";"Pharmacist";"5-10y";"no";67.52;4.2124238502877;0
49;"1";"control";"3";"Hospital";"Pharmacist";"<5y";"no";291;5.67332326717149;0
49;"2";"control";"3";"Hospital";"Pharmacist";"<5y";"no0";93.22;4.53496229094459;0
49;"3";"basic";"1";"Hospital";"Pharmacist";"<5y";"no";415.63;6.02979544141295;0
49;"4":"full";"2";"Hospital";"Pharmacist";"<5y";"no0";120.72;4.79347381445959;0
49;"5";"full";"2";"Hospital";"Pharmacist";"<5y";"n0";97.02;4.57491714281707;0
49;"6";"full";"2";"Hospital";"Pharmacist";"<5y";"no";104.82;4.65224459337402;0
49;"7";"control";"3";"Hospital";"Pharmacist";"<5y";"no";336.33;5.81809282083361;1
49;"8";"basic";"1";"Hospital";"Pharmacist";"<5y";"n0";318.91;5.76490893131678;0
49;"9";"full";"2";"Hospital";"Pharmacist";"<5y";"no";135.35;4.90786401606031;0
49;"10";"full";"2";"Hospital";"Pharmacist";"<5y";"no";85.74;4.45131946116983;0
49;"11";"control";"3";"Hospital";"Pharmacist";"<5y";"no";247.54,;5.51157218511188;0
49;"12";"full";"2";"Hospital";"Pharmacist";"<5y";"no";89.92;4.49892038614538;0
49;"13";"control";"3";"Hospital";"Pharmacist";"<5y";"no";244.75;5.50023728141062;0
49;"14";"basic";"1";"Hospital";"Pharmacist";"<5y";"no";166.25;5.11349267953596;0
49;"15";"basic";"1";"Hospital";"Pharmacist";"<5y";"n0";176.55;5.1736041223744;0
49;"16";"basic";"1";"Hospital";"Pharmacist";"<5y";"no";149.35;5.00629254466212;1
49;"17";"control";"3";"Hospital";"Pharmacist";"<5y";"no0";249.89;5.52102082103384;0
49;"18";"basic";"1";"Hospital";"Pharmacist";"<5y";"no";142.76;4.96116489862196;0
50;"1";"control";"3";"Hospital";"Pharmacist";"5-10y";"no";245.44;5.50305251817889;0
50;"2";"control";"3";"Hospital";"Pharmacist";"5-10y";"no";121.13;4.79686434902871;0
50;"3";"full";"1";"Hospital";"Pharmacist";"5-10y";"n0";120.76;4.79380510483864;0
50;"4";"basic";"2";"Hospital";"Pharmacist";"5-10y";"n0";109.27;4.69382188358265;0
50;"5";"full";"1";"Hospital";"Pharmacist";"5-10y";"n0";153.02;5.03056863180371;0
50;"6";"basic";"2";"Hospital";"Pharmacist";"5-10y";"no";144.85;4.97569872421536;0
50;"7";"full";"1";"Hospital";"Pharmacist";"5-10y";"n0";234.05;5.45553476774608;0
50;"8";"control";"3";"Hospital";"Pharmacist";"5-10y";"no";158.84;5.06 789740626 305;0
50;"9";"full";"1";"Hospital";"Pharmacist";"5-10y";"n0";133.96;4.897541247926;0
50;"10";"control";"3";"Hospital";"Pharmacist";"5-10y";"no0";185.74;5.22434784634786;0
50;"11";"basic";"2";"Hospital";"Pharmacist";"5-10y";"no";116.56;4.75840616188695;0
50;"12";"control";"3";"Hospital";"Pharmacist";"5-10y";"n0";69.2;4.23700086262362; 1
50;"13";"full";"1";"Hospital";"Pharmacist";"5-10y";"n0";117.89;4.76975198630404;0
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50;"14";"basic";"2";"Hospital";"Pharmacist";"5-10y";"no";111.37;4.71285799140501;0
50;"15";"basic";"2";"Hospital";"Pharmacist";"5-10y";"no";70.57;4.25660512501274;1
50;"16";"full";"1";"Hospital";"Pharmacist";"5-10y";"no";117.01;4.76225940123087;0
50;"17";"basic";"2";"Hospital";"Pharmacist";"5-10y";"no";130.1;4.86830338551846;0
50;"18";"control";"3";"Hospital";"Pharmacist";"5-10y";"n0";66.12;4.19147127295282;0
51;"1";"control";"2";"Hospital";"Pharmacist";"5-10y";"no0";426.84;6.05640923574836;0
51;"2";"basic";"1";"Hospital";"Pharmacist";"5-10y";"no";349.59;5.85676103925328;1
51;"3";"basic";"1";"Hospital";"Pharmacist";"5-10y";"n0";439.39;6.08538740138475;1
51;"4";"basic";"1";"Hospital";"Pharmacist";"5-10y";"no";142.28;4.95779694708025;0
51;"5";"full";"3";"Hospital";"Pharmacist";"5-10y";"no";68.39;4.22522661511;0
51;"6";"full";"3";"Hospital";"Pharmacist";"5-10y";"no";88.12;4.478699521934 14,0
51;"7";"control";"2";"Hospital";"Pharmacist";"5-10y";"n0";225.3;5.4174328474382;1
51;"8";"control";"2";"Hospital";"Pharmacist";"5-10y";"no";221.96;5.4024971854577;1
51;"9";"basic";"1";"Hospital";"Pharmacist";"5-10y";"no0";418.34;6.03629449902577;1
51;"10";"control";"2";"Hospital";"Pharmacist";"5-10y";"n0";219.51;5.39139778956405;1
51;"11";"full";"3";"Hospital";"Pharmacist";"5-10y";"n0";76.99;4.34367554328996;0
51;"12";"full";"3";"Hospital";"Pharmacist";"5-10y";"n0";81.76;4.40378812645539;0
51;"13";"basic";"1";"Hospital";"Pharmacist";"5-10y";"no";147.7;4.99518318953733;0
51;"14";"control";"2";"Hospital";"Pharmacist";"5-10y";"n0";104.61;4.65023914935567;1
51;"158";"basic";"1";"Hospital";"Pharmacist";"5-10y";"no";88;4.47733681447821;0
51;"16";"full";"3";"Hospital";"Pharmacist";"5-10y";"n0";65.25;4.1782260462028;0
51;"17";"full";"3";"Hospital";"Pharmacist";"5-10y";"no0";59.99;4.094177881665;0
51;"18";"control";"2";"Hospital";"Pharmacist";"5-10y";"no";144.41;4.97265647613847;0
52;"1";"basic";"1";"Community";"Pharmacist";"<5y";"no";313.65;5.74827771454275;0
52;"2";"basic";"1";"Community";"Pharmacist";"<5y";"n0";252.84;5.5327568776041;0
52;"3";"basic";"1";"Community";"Pharmacist";"<5y";"no";339.97;5.82885737842313;0
52;"4";"control";"3";"Community";"Pharmacist";"<5y";"no";148.98;5.00381206874813;0
52;"5";"control";"3";"Community";"Pharmacist";"<5y";"no";207.53;5.33527590753357;1
52;"6";"basic";"1";"Community";"Pharmacist";"<5y";"no";224.25;5.41276150093891;0
52;"7";"full";"2";"Community";"Pharmacist";"<5y";"no";186.07;5.22612294699955;0
52;"8";"control";"3";"Community";"Pharmacist";"<5y";"no";177.93;5.18139021451875;0
52;"9";"full";"2";"Community";"Pharmacist";"<5y";"no";142.08;4.956 39027924 386;0
52;"10";"basic";"1";"Community";"Pharmacist";"<5y";"n0";263.16;5.5727622122178;0
52;"11";"full";"2";"Community";"Pharmacist";"<5y";"n0";89.12;4.48998377617897;0
52;"12";"control";"3";"Community";"Pharmacist";"<5y";"no";113.37;4.73065680602951;0
52;"13";"full";"2";"Community";"Pharmacist";"<5y";"n0";90.7;4.50755735712109;0
52;"14";"full";"2";"Community";"Pharmacist";"<5y";"no0";109.25;4.6936388339757;0
52;"15";"full";"2";"Community";"Pharmacist";"<5y";"no0";79.21;4.37210255347619;0
52;"16";"control";"3";"Community";"Pharmacist";"<5y";"no";157.84;5.06158186171436;0
52;"17";"control";"3";"Community";"Pharmacist";"<5y";"no";263.29;5.57325608628995;0
52;"18";"basic";"1";"Community";"Pharmacist";"<5y";"no";283.47;5.64710629746264;0
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What is already known on this topic:

Drug dose calculation errors are a well-reported source of preventable harm in pediatrics. CDSS that

support prescribers during the dose derivation step seem a promising strategy for error prevention.

What this study adds:

This simulation study shows that by reducing the human factor during the dose calculation step by

using the CDSS PEDeDose, dose calculation errors and dose derivation time can be reduced.

How this study might affect research, practice or policy:

Best-practices should include the use of CDSS for dose calculation in children when they have shown
to improve the patient’s safety. Health authorities and insurances might reward and encourage health

care providers to use them.
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Abstract

Background

Drug dosing errors are among the most frequent causes of preventable harm in pediatrics. Due to the
complexity of pediatric pharmacotherapy and the working conditions in healthcare, it is not surprising
that human factor is a well-described source of error. Thus, a clinical decision support system (CDSS)
that supports healthcare professionals (HCP) during the dose prescribing step provides a promising

strategy for error prevention.
Methods

The aim of the trial was to simulate the dose derivation step during the prescribing process. HCP were
asked to derive dosages for 18 hypothetical patient cases. We compared the CDSS PEDeDose which
provides a built-in dose calculator to the Summary of Product Characteristics (SmPC) used together
with a pocket calculator in a randomized within-subject trial. We assessed the number of dose
calculation errors and the time needed for calculation. Additionally, the effect of PEDeDose without

using the built-in calculator but with a pocket calculator instead was assessed.
Results

A total of 52 HCP participated in the trial. The odds ratio for an erroneous dosage using the CDSS as
compared to the SmPC with pocket calculator was 0.08 (95% CI 0.02 to 0.36, p < .001). Thus, the odds
of an error were 12-times higher while using the SmPC. Furthermore, there was a 45% (95% Cl 39% to
51%, p < .001) time reduction when the dosage was derived using the CDSS. The exploratory analysis
revealed that using only PEDeDose but without the built-in calculator did not substantially reduce

errors.
Conclusion

Our results provide robust evidence that the use of the CDSS is safer and more efficient than manual
dose derivation in pediatrics. Interestingly, only consulting a dosing database was not sufficient to
substantially reduce errors. We are confident the CDSS PEDeDose ensures a higher safety and speeds

up the prescribing process in practice.
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Introduction

Background and objectives

In pediatric pharmacotherapy, dosing is particularly complex. Historically, clinical trials for regulatory
approval were rarely done.[1] Therefore, the available clinical dosing evidence is often limited or of
high risk of bias. Thus, most drugs marketed for adults lack approval for pediatric populations and are
prescribed off-label.[2,3] Additionally, developmental changes affecting the pharmacokinetics have to
be considered when prescribing.[4] As a consequence, pediatric drug dosages are usually calculated
individually, mostly based on the child’s age, body weight or surface.[5] When considering both, the
effort to search for appropriate dosing information and the need to manually calculate individual
dosages, it is not surprising that dosing errors are a main cause of preventable harm in pediatric
pharmacotherapy.[6—9] Especially in clinical settings, where resources are often limited and timing of
a treatment can be critical, the likelihood of human errors is even greater.[10,11] Consequently, there
is a need to prevent dosing errors by supporting the physicians that prescribe the dosage as well as the
clinical pharmacists that validate the prescriptions. Clinical decision support systems (CDSS) are thus

regarded as a promising strategy to address the unique needs of pediatric pharmacotherapy.[12]

PEDeDose is a CDSS to facilitate drug dosing in pediatrics.[13,14] It provides health care professionals
(HCP) with structured dosing information and a built-in dose calculator. The CDSS was developed to
prevent dosing errors by either supporting prescribers directly or to validate already prescribed
dosages. A comprehensive description of PEDeDose and its validation has been published

previously.[13]

We hypothesized that the use of a CDSS with a built-in dose calculator leads to a reduction of dose
calculation errors and makes the dose prescribing step more efficient when compared to manual
calculation using a pocket calculator. To assess this, a randomized within-subject simulation trial was
conducted, where HCPs were asked to calculate dosages for hypothetical but clinically relevant patient

cases.
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Methods

Trial design

We conducted a randomized within-subject trial to estimate the impact of the CDSS PEDeDose on the
number of dose calculation errors and the time needed for the derivation. As interventions, we defined
either the Swiss Summary of Product Characteristics (SmPC) [15] used together with a pocket
calculator (control) or the CDSS PEDeDose [14] with its built-in calculator (full). Furthermore, we
exploratively assessed the impact of the PEDeDose web application without using the built-in
calculator but using a pocket calculator instead (basic). A pool of 18 items, each representing one drug
prescription for a hypothetical pediatric patient, was created (Supplement 1). The items were
developed by the main author (LH) and reviewed by two clinical pharmacists (KK, PV) with extensive
experience in the field of pediatrics and neonatology. Only drugs with a pediatric label were selected
so that a reference dosage was available in the Swiss SmPC. For each participant the trial consisted of
three consecutive blocks. To each block one of the three interventions and six items drawn from the

pool were randomly assigned without replacement. The trial design is visualized in Figure 1.

No ethical approval was necessary as the study did not fall within the scope of the Swiss Human
Research Act. This was clarified in advance with the responsible ethics commission. We report this
study in concordance with the ‘Reporting Guidelines for Health Care Simulation Research: Extensions

to the CONSORT and STROBE Statements’.[16,17]

Participants

Our target population consisted of physicians and pharmacists in Switzerland. We focused the
recruitment on physicians and pharmacists working in children’s hospitals, general hospitals with
pediatric clinics, and HCPs working in the ambulatory setting i.e. public pharmacists and general
practitioners. To ensure a high quality of the collected data, the trial was conducted under the
supervision of the main author. Participants gave informed consent to the data collection and received

a small monetary compensation for their participation.

The participants were mainly recruited via convenience sampling by directly contacting the responsible
head of department in Swiss children’s hospitals, general hospitals with pediatric clinics, or by the
company’s newsletter. Furthermore, snowball sampling was used as many of the participating HCPs

were also helping recruiting their colleagues.

Interventions

The CDSS PEDeDose encompasses a database with general pediatric dosing information and a built-in
calculator for individualized dosing. The built-in calculator makes PEDeDose a CDSS. However, the

general dosing information can also be consulted without using the built-in calculator. Thus, we
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defined three interventions: The Swiss SmPC used together with a pocket calculator (control), the CDSS
PEDeDose (full), and the PEDeDose dosing information used together with a pocket calculator (basic).
The study was powered to compare the CDSS PEDeDose (full) to the SmPC used together with a pocket
calculator (control). The SmPC is a full-text electronic resource, while the data of the PEDeDose
database is highly structured. Thus, to isolate the effect of structuring drug dosing information, we
exploratorily assessed the impact of using PEDeDose without the built-in calculator. An example of the

structured dosing information from PEDeDose is shown in Supplement 2.

Simulation setup

The trial was developed using the Gorilla Experiment Builder (www.gorilla.sc), a web-based trial
platform.[18] We conducted the trial at the participants workplace. Depending on the availability
participants were using their own computers or were provided with a notebook for the trial. The Gorilla
website was opened in a browser while the interventions (i.e. SmPC or PEDeDose websites) were
opened either in a different browser tab or window, depending on the participants preferences. Before
the trial started, every participant was briefed about the aim and the design of the trial. Subsequently,
the participants were required to solve a dedicated test example with the PEDeDose built-in calculator
(full). This ensured that the participants fully understood the capabilities of PEDeDose, such as the

possibility to convert the calculated dosage to the correct dosing unit (e.g. mg to mL).

Participants were instructed to round the calculated dosage to a maximum of two decimal places. If a
dose range was provided by the respective dosing information, participants were asked to submit a

range as a result, too.

Outcomes

The primary outcome was the correctness of the derived dosage, a binary variable with 1 = error and

0 = correct. The secondary outcome was the time needed to solve an item.

Since the dosing information that the participants were required to use was specified in advance and
no additional clinical evaluation was required, there was an objectively correct dosage for every item
within the corresponding dosing information (SmPC or PEDeDose). Errors were defined as submitted
responses that exceeded clinically non-relevant deviations of 5% or 10% for drugs with narrow or wide
therapeutic windows, respectively (Supplement 1). Even though the participants were required to
submit dose ranges as a range, we did not consider it an error if the submitted dosage was a single
dosage that was within the correct window. We reviewed all erroneous responses and tried to
determine the possible cause of error. For the errors that were found in the full block (i.e. PEDeDose
with built-in calculator), the logging data of the PEDeDose built-in calculator were additionally

analyzed. This allowed us to assess whether the participant had specified the calculator inputs
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incorrectly (i.e. drug, indication, route of administration, birthdate, weight, height, and gestational

age).

The secondary outcome response time was defined as the time difference (in seconds) for each item
between the time stamp on the mouse click that initialized item loading and the click that submitted
the result. We defined outliers in the time outcome as values greater than three standard deviations

for each intervention. We removed outliers and missing values and analyzed only complete items.

Covariates

The following categorical participant covariates were assessed prior to the trial start: The type of
institution where the participant was working as an unordered factor (children’s hospital, general
hospital with children’s clinic, public pharmacy or doctor’s office), their profession (physician,
pharmacist), their working experience as an ordered factor (<5 years, 5-10 years, >10 years), and

whether they had been already using PEDeDose in their daily work (yes, partly, no).

Sample size

The sample size estimation was done in collaboration with the Clinical Trial Unit of the University of
Basel, Switzerland. An a priori error rate of 20% for the control study arm was assumed based on the
results of previous research estimating a 26.5% error rate for dose calculation using a pocket
calculator.[19] A 50% overall error reduction at a significance level of 5% with >80% power resulted in
a total of 600 items that need to be rated. We aimed to test the two arms for the confirmatory analysis
with six items per arm, which resulted in an estimated sample size of 50 participants (600 items / 12
items per participant = 50 participants) (Supplement 3). Adding an equal number of items for the
exploratory arm, the resulting total number of items that need to be rated was 900, which corresponds

to 18 items per participant.

Randomization

Randomization was done on the level of the interventions and the items (Figure 1). Thus, for each
participant the order of the three interventions was randomized, while for each intervention six out of
the pool of 18 items were randomly drawn without replacement. The Gorilla Experimental Builder
enabled to design the randomization procedure directly into the trial, thus taking care of the

participant allocation.[18]

Statistical methods

Statistical analyses were performed in R version 4.1.1.[20] The relevant functions and additional
packages used are denoted as function {package}. The only continuous variable was the secondary
outcome response time per item, which was transformed using the natural logarithm to achieve

normality of the residuals. Orthogonal sum-to-zero contrasts for the unordered factors ’institution’
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and ‘profession’ applying contr.sum {stats} were used. The lower-level effects were thus estimated at
the level of the grand mean and interpreted accordingly. We applied difference coding for the ordered
factors ‘experience’, ‘PEDeDose user’, and the exploratory version of the variable ‘intervention’ using
contr.sdif {MASS}.[21] Thus, each level of the ordered factors was compared to their previous level.

The contrast coding scheme is provided in the supplement (Supplement 4).

For the primary outcome ‘error’, we fitted a generalized linear mixed-effects model (GLMM) with a
logit-link function using glmer {Ime4}.[22] The secondary outcome ‘time’ was assessed by fitting a
linear mixed-effects model (LMM) using Imer {ImerTest}.[23] All models were derived by starting with
maximal model specification based on the trial design, and then sequentially reducing model
complexity until a non-singular fit was achieved.[24] We started by defining by-subject and by-item
random intercepts and slopes (i.e. crossed-random effects) on each type of intervention. The main

variable ‘intervention’ and the additional covariates were treated as fixed variables.

In exploratory analyses, we assessed the impact of structuring the dosing information by adding the
intervention basic (i.e. PEDeDose without the built-in calculator). Thus, the binary variable for the
intervention became an ordered three-level factor (control, basic, full). As a sensitivity analysis we

created a model that is only adjusted for the order of the interventions.

For all models also an unadjusted model was built, containing only the variable ‘intervention' as well
as only random intercepts for both subject and item, respectively. We derived Wald confidence
intervals. The p-values for the linear models were derived via Satterthwaite's degrees of freedom
method.[23] The estimated marginal means for the ‘intervention’ variable for all the models were
calculated using emmeans {emmeans}.[25] The summary outputs of the models are reported in the

supplement (Supplement 4).
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Results

Participants

In total, 53 HCPs participated in the study from January to July 2022. One participant was excluded
because of non-adherence to the protocol by solving all items using PEDeDose with its built-in
calculator. Thus, a final sample of 52 participants was included. The participant flow and randomization

order are visualized in Figure 2.

The characteristics of the participants are summarized in Table 1.

Table 1: Participant characteristics

Variable names Number (%)
Participants (total) 52 (100)
Institution

Children’s hospital 21 (40)
General hospital with children’s clinic 20 (39)
Public pharmacy / doctor’s office 11 (21)
Profession

Physician 20 (38)
Pharmacist 32 (62)
Experience

<5 years 20 (39)
5-10 years 20 (39)
>10 years 12 (22)
PEDeDose user

no 20(39)
partly 11 (21)
yes 21 (40)

Missing values and outliers

Of the total 936 items rated, there were four responses (0.4%) classified as missing, three in the full
intervention, which were accidentally skipped and one in the control intervention, where a string was
entered instead of a number. For the time outcome there were in total six samples (0.6%) not analyzed,

consisting of the four missing responses and two outliers, one in the full intervention and one in the
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control intervention. The removal of the outliers was justified by the fact that some participants were

required to respond to phone calls related to their clinical work.

Numbers analyzed

Overall, 932 items were analyzed for the primary outcome, which corresponds to 311, 312, and 309
items for the interventions control, basic, and full, respectively. For the secondary outcome, 930 items
were analyzed, which corresponds to 310, 312, and 308 items for the interventions control, basic, and
full, respectively. The number of errors and median time per intervention are depicted in Figure 3 and
Figure 4, respectively. The total number of errors was 70 (22%), 49 (16%), and 14 (5%) errors for the
control, basic, and full intervention, respectively. The median time [Q;, Q3] needed for the dose
derivation was 161 s [118, 225], 132 s [96, 173], and 86 s [67, 116] seconds for the control, basic
(exploratory), and full intervention, respectively. Figure 5 depicts the number of errors stratified by

intervention order and type.

Model estimations

A generalized linear mixed-effects model with a logit-link was defined to estimate the adjusted odds
ratio for dose derivation errors. The regression formula for the generalized linear mixed-effects model
is shown below in R notation (l). The model included the covariates for institution and previous
PEDeDose user. Experience was not included because of singularity. Profession was not included due
to potential multicollinearity with the variable institution as almost all physicians were working in a
Children’s hospital. No crude difference between the different professions was observed. We used a
linear mixed-effects model for the time outcome. The model was built with the same covariates as
before but including experience, as there was no issue with singularity (IlI). The results of the

multivariable models are depicted in Table 2.
(n error ~ intervention + institution + user (intervention | subject) + (intervention [ item)

(m log(time) ~ intervention + institution + experience + user + (intervention | subject) +

(intervention | item)

Additional results of the models are reported in Supplement 4.

Table 2: Effect of the intervention on error and time. The table shows the results of the confirmatory analyses comparing the
CDSS PEDeDose (full) with the SmPC (control). The multivariable and unadjusted models with only the intervention variable
and random intercepts for both subject and item are presented. The reference category for each comparison of the ordered
categorical variables is marked in bold.

Errors

Odds ratio 95% Confidence interval p-value

Multivariable model

https://mc.manuscrilrg)tcentral.com/bmjpo
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Intervention

0.08 0.02to0 0.36 <.001
full vs control
Institution
1.27 0.75to0 2.15 .382
Children’s hospital
Institution
1.12 0.74t0 1.70 .587
General hospital
PEDeDose user
0.57 0.27t0 1.29 .178
partly vs no
PEDeDose user
0.88 0.37t02.11 771
yes vs partly
Unadjusted model
Intervention
0.15 0.08 t0 0.27 <.001
full vs control
Time
Time change (%) 95% Confidence interval p-value
Multivariable model
Intervention
-45 -51t0 -39 <.001
full vs control
Institution
-18 -26to -8 <.001
Children’s hospital
Institution
3 -6to 12 .585
General hospital
Experience
3 -11to0 18 722
5-10yvs<5y
Experience
1 -16 to 15 .862
>10yvs 5-10y
PEDeDose user
6 -9to0 26 472
partly vs no
PEDeDose user
-8 -22to9 .357
yes vs partly
Unadjusted model
Intervention
-45 -48 to -42 <.001

Full vs control
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Ancillary analyses

Exploratory analyses

Additionally, we explored the impact of using structured dosing information while using a pocket
calculator. The model formula of the generalized linear mixed-effects model (l11) and the linear mixed-
effects model (1V) for error and time, respectively, are shown below. Due to singularity, we had to
exclude the random slopes for both item and subject. The results of the multivariable models of the
exploratory analysis are depicted in Table 3. The odds of an error were 4.5-times higher for the basic
intervention as compared to of full. Also the odds of an error were 1.4-times higher for the control

intervention than for basic. The sensitivity analysis did not indicate that the intervention order

BMJ Paediatrics Open

influenced the number of errors (Supplement 4).

(1) error ~ intervention + institution + user + (1 | subject) + (1 | item)

(V) log(time) ~ intervention + institution + experience + user + (intervention | subject) +

(intervention | item)

Additional results of the models are reported in Supplement 4.

Table 3: Effect of the interventions on error and time. The table shows the results of the exploratory analyses comparing the
CDSS PEDeDose (full) with the structured PEDeDose dosing information and a pocket calculator (basic), and basic with the
SmPC and a pocket calculator (control). The multivariable and unadjusted models with only the intervention variable and
random intercepts for both subject and item are presented. The reference category of the comparisons is marked in bold.”

Errors
Odds ratio 95% Confidence interval p-value

Multivariable model
Intervention

0.67 0.44 to0 1.03 .068
basic vs control
Intervention

0.22 0.12t0 0.42 <.001
full vs basic
Institution

1.37 0.9t02.08 .143
Children’s hospital
Institution

0.97 0.68to0 1.38 .860
General hospital
Experience

1.36 0.79t0 2.36 273
5-10yvs <5y
Experience

1.15 0.64 to 2.05 .644
>10yvs 5-10y
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PEDeDose user
0.51 0.26 to 1.00 .050
partly vs no
PEDeDose user
1.33 0.68 to 2.62 402
yes vs partly
Unadjusted model
Intervention
0.67 0.44 to 1.02 .063
basic vs control
Intervention
0.22 0.12to 0.41 <.001
Full vs basic
Time
Time change (%) 95% Confidence interval p-value
Multivariable model
Intervention
-20 -27to-12 <.001
basic vs control
Intervention
-31 -38to -23 <.001
full vs basic
Institution
-18 -26to-10 <.001
Children’s hospital
Institution
3 -6to 12 .545
General hospital
Experience
2 -11to 17 .793
5-10yvs <5y
Experience
-2 -16to 13 .749
>10yvs 5-10y
PEDeDose user
-1 -15to 16 913
partly vs no
PEDeDose user
-6 -20to 10 467
yes vs partly
Unadjusted model
Intervention
-20 -24to-16 <.001
basic vs control
Intervention
-31 -35to -27 <.001
full vs basic
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Analysis of error types
For each error that occurred, we assumed the most plausible error type. The logging data of the

PEDeDose built-in calculator was used to improve the determination of the error type in the full

oNOYTULT D WN =

intervention. The results of the analysis of error types are provided in Table 4.

1 Table 4: Assumed error types identified based on the participants’ response. Column values exceed the total error count when
multiple error types were identified. The categories correspond to the CDSS PEDeDose (full), PEDeDose dosing information
with a pocket calculator (basic), and the SmPC with a pocket calculator (control)

Error counts

16 Error types Control Basic Full

18 Total error count 70 49 14

Protocol deviations* 12 5 4

21 Decimal error 2 3 0

23 Maximum dose not
24 27 17 0
25 respected

Daily vs single dose 6 0 0

28 Wrong information used** 11 11 4

30 Transcription error N/A N/A 1

32 Wrong CDSS user entry /
N/A N/A 4
33 selection

35 Unknown 16 13 1

37 N/A = error type not possible or not identifiable for this intervention.
*e.g. dosage was not converted to the dispensing unit

**e.g. the loading dose was used instead of the maintenance dose
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Discussion

In this simulation trial, we showed that the CDSS PEDeDose (full) significantly reduced the number of
dose calculation errors and was more efficient when compared to either the structured PEDeDose

dosing information (basic) or the full-text SmPC (control) used together with a pocket calculator.

Strengths and limitations

A general limitation of simulation studies is the lack of control over the participants’ mindset. For this
study, it means that the participants might not have been as careful while deriving the dosages as they
would be while working with real patients. We tried to address this limitation by comparing the
interventions within each participant and by conducting the trial at their workplace. Randomization of
the interventions per block as well as on item-level controlled for biases of allocation. Additionally, we
see the use of a within-subject design as a major strength of this study as it accounts for subject specific
characteristics (e.g. being good or bad at calculus) and enhances the study’s overall power. Our study
evaluated the dosing of a single drug for a single indication. In clinical settings, there are often
additional considerations necessary (e.g. dose adjustments due to renal insufficiency, comorbidities,
or drug-drug interactions). However in this study, the impact of the CDSS PEDeDose was evaluated in
isolation, what we see as a strength. Since the SmPC was defined as the reference dosing information,
only prescriptions for drugs with a pediatric label could be created. In pediatric practice, however, the
majority of drugs are prescribed off-label.[3] Thus, to retrieve off-label dosing information additional
sources must be consulted, which might even further increase the time needed to derive the
appropriate dosage. Furthermore, we found that it was worthwhile to conduct the study on site as the
amount of missing data was very low (<2%) for all interventions. The assumed error types should be
interpreted carefully as the true cause of error cannot be determined. The types of errors are strongly
depending on the item itself and only limited information can be extracted from the participants’
response. For example, not every active ingredient has a loading and a maintenance dose that may be

confused.

Finally, maximal model specification including by-subject and by-item random intercepts and slopes
whenever possible allowed the model to be more flexible in parameter estimation and thus limits

inflation of Type | error.[24]

Interpretation

The CDSS PEDeDose significantly improved the error rate as compared to the SmPC by reducing the
odds of an error by a factor of 12. Furthermore, the CDSS PEDeDose significantly reduced the time
needed for the dose derivation by 45%. The effect remained significant when estimating the

unadjusted effect of the intervention, thus giving us strong confidence in our results. The sensitivity
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analysis did not indicate an effect of the intervention order on the number of errors. Even more so,
the adjusted analysis suggested that the covariates (i.e. fixed effects) had a negligible impact on both
outcomes. In contrast, there was high variability between participants and items, (i.e. random effects)
leading to broad confidence intervals, especially in the two blocks using pocket calculator. However,
the variability was drastically reduced when the CDSS PEDeDose is used. This demonstrates that the
CDSS PEDeDose was able to mitigate the uncertainty produced by the human factor, while other
factors such as experience do not suffice. Thus, the CDSS PEDeDose increased the overall safety of the
individually calculated dosages in our simulation. Furthermore, since there were no noteworthy
differences between frequent PEDeDose users, infrequent users, and new users, we could

demonstrate that the usability of the CDSS PEDeDose is excellent.

Our exploratory analyses revealed that the structuring of the dosing information did not substantially
improve the error rate, but only the time needed. Although our study was not powered to detect these
differences, it was still interesting to see that the differences between PEDeDose with pocket
calculator and the CDSS PEDeDose was still striking with five-fold lower odds for an error and 31%

reduction of time when using the CDSS.

We were surprised by the high number of errors in the SmPC block (27 of the 70 errors) where the
maximum dosage was not respected. Thus, we would like to highlight the example of the drug
isoniazid, where the SmPC states the maximum daily dose even multiple times. This error type
occurred also frequently when only the structured dosing information was used (17 of 49 errors), even
though the maximum dosage is highlighted in a dedicated field. None of this type of error occurred
while the participants were using the CDSS PEDeDose as the built-in calculator does respect the
maximum dose. This again highlights the importance of providing HCPs with individualized dosing
recommendations as repeatedly stating the maximum daily dosage obviously does not suffice and
might even be conceptually similar to the pitfalls of over-alerting.[26] Analysis of the PEDeDose logging
data revealed that most of the errors committed with the CDSS PEDeDose could be prevented with a
reasonable integration into the prescribing software, such as wrong birthdate entries or transcription

errors.

Generalizability

Based on the strong results and the inevitability of human errors , we are confident that the use of the
CDSS PEDeDose will generally enhance the safety of prescribed dosages in practice. Furthermore, the
time reduction that is achieved with the use of the CDSS PEDeDose might be further enhanced in
clinical practice. Especially, for off-label prescriptions where additional resources need to be consulted.
Overall, it must be noted that our study measured the isolated effect of the web application of the

CDSS PEDeDose. This is in contrast to real-world studies where the magnitude of the measured effect
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will be modified by the way the CDSS is integrated into a primary software (i.e. a clinical information
system), CDSS uptake (i.e. percentage of CDSS use),[27] vigilant HCPs,[11,28] or by other measures
implemented to prevent such types of errors. These factors might influence the effect in different
ways. A bad integration of the CDSS in a clinical information system will compromise usability, uptake,
and can enable additional types of errors to occur. On the other hand, a good integration will simply
rule out even more types of errors by design (e.g. transcription errors). Interestingly, clinical
information system providers do not need to conduct usability tests as compared to European medical
device manufacturers.[29,30] Last but not least, we think that it is undisputable that we should prevent
the occurrence of an error in the first place by using a dose calculator rather than to rely on post-hoc

measures or on the commendable vigilance of the HCPs.[10,11,28]

Comparison with literature

Even though there are a multitude of dosing calculators freely available, surprisingly, almost all lack a
conformité européenne (CE) marking.[31] Furthermore, there are only few contemporary studies that
assess dose prescribing errors in a simulation.[19,32,33] Siebert and colleagues found significant error
reduction with the use of a mobile app during drug preparation in pediatric emergency
settings.[32,33]. Interestingly, the baseline error rates in both studies were strikingly high with values
of 63% [33] and 75% [32] as compared to the 23% in our study. However, comparison is limited as they
did not assess the dose calculation step in isolation. Thus, we want to highlight the most similar study
by van der Zanden et al. that assessed the former website-integrated dosing calculator of the Dutch
Pediatric Formulary.[19,34] However, the calculator is not available anymore. They found 26% and
17% clinically relevant errors in the manual group and in the calculator group, respectively. This
resulted in a non-significant estimated mean difference of 7% in favor of the calculator group.
However, they used a between-subject design and a two-minute time limit per item. We think that the
use of a within-subject instead of a between-subject design was a major strength in our study.
Furthermore, we did not impose a time limit, as otherwise we could not estimate the time needed for
the dose derivation. A time limit probably would have increased the manual error rate even further,

but the results would be influenced by the participants’ reading speed.

Conclusion and outlook

We demonstrated that the CDSS PEDeDose with its built-in calculator significantly reduced the error
rate and time needed for the dose derivation for pediatric patients and neonates when compared to
the SmPC in a simulation trial. The high variability in error rates within HCPs could be mitigated when
PEDeDose was used. Interestingly, no substantial improvement of structured (basic) versus full-text
(control) dosing information was found. Our simulation showed that by limiting the human factor and

by providing guidance during the dose derivation step, dose calculation errors can be reduced. A

https://mc.manuscrilgtcentral.com/bmjpo

Page 18 of 82

T


http://bmjpaedsopen.bmj.com/

Page 19 of 82

oNOYTULT D WN =

BMJ Paediatrics Open

reasonable integration of the CDSS into the electronic workflow of pediatric prescribing may even
further limit the human factor during the prescribing step, and thus could prevent additional error

types by design.
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Other information
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The data and the R scripts for the statistical analysis are provided in the supplements 5, 6, and 7.
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Figures

Figure 1: Visualization of the trial design. The name of the interventions correspond to the CDSS
PEDeDose with built-in calculator (full), PEDeDose used together with a pocket calculator (basic), and

Summary of Product Characteristics used together with a pocket calculator (control)

Figure 2: Participant flow chart. The order of the interventions and the corresponding number of
participants assigned is shown as well. The name of the interventions correspond to the CDSS
PEDeDose with built-in calculator (full), PEDeDose used together with a pocket calculator (basic), and

Summary of Product Characteristics with pocket calculator (control).

Figure 3: Bar plot depicting the number of errors stratified by the type of intervention. The name of
the interventions correspond to the CDSS PEDeDose with built-in calculator (full), PEDeDose used
together with a pocket calculator (basic), and Summary of Product Characteristics with pocket

calculator (control).

Figure 4: Violin plot depicting the median time per participant stratified by the type of intervention.
The violin plot depicts the distribution of the datapoints and is mirrored on the y-axis. Below each plot
the overall median [Q1, Q3] of the intervention is shown. The name of the interventions correspond
to CDSS PEDeDose with built-in calculator (full), PEDeDose used together with a pocket calculator

(basic), and Summary of Product Characteristics with pocket calculator (control).

Figure 5: Number of errors stratified by intervention order and type. The name of the interventions
correspond to the CDSS PEDeDose with built-in calculator (full), PEDeDose used together with a pocket

calculator (basic), and Summary of Product Characteristics with pocket calculator (control).
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— A . Route of = a Height
Indication Active ingredient administration Dose type Frequency Age [cm] Preterm

=
2

mL/dose infection in cystic fibrosis patients Ciprofloxacin Zi:'uid) - 2x dain§ 6y 10mth | 26 no
3
3
=

e yes

g g g 9 q _ = d -
mg/dose bacterial infection (severe) Vancomycin V. 4x dallyg S5wks 4.18 GA 35 2/7

3
73
loading dose ki
. b p.o. oa .

drops/dose | epilepsy Clonazepam (liquid) / begin 3x dally§ 6y 7mth 29 no
'8.
3

mL/dose acute otitis media aaicllin P-O. - 2x dail S 2y 8mth 14 no

Clavulanic acid (liquid) y}g y

&
p.o. S

mL/dose candidiasis (systemic) Fluconazole L - 1x dailyR | 8y 31 no
(liquid) g
«Q
=
a

mg/dose bacterial infection (severe) Flucloxacillin i.v. - 3x dailyg 6d 3.2 no
2
=
g
(@]
S
<
=
=
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1
] i ... .. . Route of Weight | Height

; ID lsztzri\:mg Indication Active ingredient a dm:::s:r:tion Dose type Frequers<y Age? [T(Igg] [ilng1] Preterm

4

> g

6 Dexamethasone S

7 |7 mg/dose nausea and vomiting in chemotherapy | dihydrogen i.v. - 4x dailyi 1y 6mth 12 81 no

8 phosphate disodium Q

9 w

10 g

:; 8 mg/dose arthritis Methotrexate® S.C. - 1x weeI%y 12y 5mth | 36 138 no

13 2

12 prophylaxis of acute rejection in g

patients with allogenic kidney Mycophenolate p.o. g
9 L/d . o . . - - 2x dailyz | 9y 3mth 32 122

1? ml/dose transplantation (in combination with mofetil® (liquid) xdal y‘g ysm no

18 ciclosporin and corticosteroids) S

19 H

. N . . . loading d

;? 10 | mg/dose fungal infection (invasive) Caspofungin V. /Oljegi]r? 0s€ | . § 11mth 9.5 76 no
o

22 g

23 E]

24 p.0 8

25|11 | mL/dose bacterial infection Clarithromycin o - 2x daily2 | 7mth 7.6 - no

2% (liquid) 5
=]

27 5

28 =

29 . o . &

30 12 | mg/dose tuberculosis Isoniazid p.o. - 1x daily;, | 10y 7mth | 38 - no
o

31 N

32 g

33 Q

34 2

35 L)

36 =

37 g

38 o

39 <

40

41 a

42 =

22 https://mc.manuszc/rl?’ptcentral.com/bmjpo
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Dispensing ... .. . Route of » a Weight | Height
unit Indication Active ingredient administration Dose type Frequer<y Age kgl [cm] Preterm
g
c
e p.o. follow-up . 14y BSAS:
13 mL/dose nausea and vomiting in chemotherapy | Ondansetron (liquid) treatment 3x dally‘<B 10mth 46 519 m? no
N
O
(@]
14 mg/dose bacterial infection Ceftriaxone i.m - 1x dail 5 5wks? 3.82 - yes=
& m g ' GA 36 5/7
(¢}
o
g
15 | mL/dose ruritus Flygfoyeing p-O. - 3x daily2 | 5y 4mth 24 - no
P dihydrochloride (liquid) yf\i.' y
S
3
=:
. o
16 | mg/dose intoxication with benzodiazepines Flumazenil i.v. I/osdlr.1g dose | § 8y 6mth 36 - no
egin E
E]
o 8
17 | mL/dose insomnia Chloral hydrate P-0. - 1x daily3 | 5y Imth 22 - no
(liquid) o
=]
&
5
18 | mg/dose urolithiasis (urates / urinary stones) Allopurinol p.o - Ix daily;, |13y Imth | 42 - no
N
2 Age was shown to participants as birthdate calculated on the day of the experiment E
® Substance with narrow therapeutic window é
¢ BSA = body surface area (for this item the BSA was provided for the SmPC user as the dosing information differentiated betwee'_fg BSA >1.2 m? or <1.2 m?)
dcorrected age %
@
o
g
8
2
=
=
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1
2
3 . . .
. Supplement 2 — Example of the structured dosing information of PEDeDose
> |
6 Vancomycin Q ':
7 bacterial infection, severe Q, ‘
Route of administration [V, parenteral
8 \
9 ':
1 O Age Weight Pl Application Type of dose Dose Number of repetitions  Max individual dose  Max daily dose Remarks GR Ref :
11 5wk 4.18kg v 63 mg/dose 4 x daily by inf B & ‘
1 2 T Dateof birth 03.08.2022 Weight 4.18kg Pl Yes GA 352/7WOP comA 5wk PNA 10 wk ;
1 3 © You must enter the height to be able to calculate the BMI. 1
14 |
15 a set of the calculated dose 1
e ;
17 :
Max Max |
18 Age/PMA Weight P1 Application  YPef Dose Number of = 5 i idual  daily Remarks GR  Ref |
dose repetitions
1 9 dose dose ‘
\
20 as a single dose, j
start the ‘
21
. maintenance \
22 < 30wk Pl IV loading dose 25 mg/kg/dose dosage 24 h after D & ‘
the loading dose; ‘
23 by inf \
24 first maintenance |
P dose 24 h after |
25 <30 wk PV 20 1 x daily thetondng doe: & |
26 by inf
27 as a single dose, \
28 start the \
N maintenance ‘
29 30 wk - 34 wk PV loading dose 25 mg/kg/dose dosage 18 h after D & 1
the loading dose; ‘
3 O by inf 1
1 1
22 first maintenance ]
. 2 s every dose 18 h after |
3 3 30wk - 34wk P © 20 mg/ 18h the loading dose; o & :
by inf ;
34 |
35 as a single dose, ‘
start the ‘
36 34wk - 38wk Pl loading dose 25 mg/kg/dose ;":S':;":;c: e 0@
3 7 the loading dose; -i
by inf }
38
39 first maintenance
. dose 12 h after
34wk - 38 wk Pl IV 20 2 x daily the loading dase; D &
4
41 by inf
as a single dose,
42 start the
4 - maintenance ‘
3 38wk - 40 wk Pl Vv loading dose 25 mg/kg/dose dosage 8 h after D & |
44 the loading dose; .
by inf ‘
45 |
46 first maintenance
. dose 8 h after the
47 38 wk - 40 wk Pl IV 15 3 x daily loading dose: by D &
f |
48 i :
49 as a single dose, ‘
start the |
50 0D-28D [\ loading d 25 mg/kg/dose maintenance o ) -
5 ,I - oading dose m dosage 8 h after 1
the loading dose; \
52 by inf
\
53 first maintenance ¢
54 0D-28D W ce 15 ma/kgk 3 x daily :::;h d:::’;:e n & |
3 : \
5 5 inf 1
56 28D-18Y and <66 kg v 15 mg/kg/dose 4 x daily by inf B & |
57 <18Yand =66 kg v 1000 mg/dose 4 x daity by inf 8 & |
58 |
59 Figure: Example of the vancomycin dosage information for severe bacterial infection to be administered intravenously. In the calculated .
60 dosage tab one can see the calculated dosage for a hypothetical preterm of 5 weeks of age (corrected age) with a weight of 4.18 kg analogous ‘
|
to item number 2 of the trial. In the general doses tab the basic dosing information can be seen. :
¢
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Supplement 3 — Sample size estimation

Expected power for significant improvement of the CDSS PEDeDose vs no CDSS

Error rate without CDSS: 20%

095 —

0.85 —
0.8
0.75
0.7
0.65
0.6
0.56
0.5
0.45
0.4
0.35
0.3
0.25

True Error Reduction Ratio

150 300 450 600 750 900 1050 1200 1350 1500 1650 1800

Total number of items rated

Figure: The experiment was simulated 999 times assuming between 150 to 1800 items that are rated,
while achieving an error reduction ratio between 0.2 to 1 (no reduction). The white circle marks the

estimated number of items that need to be rated to achieve a 50% error reduction.
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Supplement 4 - Statistical analyses
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CONFIRMATORY ANALYSIS
Confirmatory analysis
Errors (full model)
Results
Variable OR Cl(low) CI(high) pvalue
Intervention 0.08 0.02 0.36 <0.001
Institution (Children’s hospital) 1.27 0.75 2.15 0.3823
Institution (Hospital) 1.12 0.74 1.70 0.5875
User (partly vs no) 0.57 0.26 1.29 0.1779
User (yes vs partly) 0.88 0.37 2.11 0.7712

R summary output

##
##
##
##
##
##
##
##
##
##
##
##
##
##
##
##
##
##
##
##
##
##
##
##
##
##
##
##
##
##
##
##
##
##
##
##

Generalized linear mixed model fit by maximum likelihood (Laplace

Approximation) [glmerMod]
Family: binomial ( logit )
Formula:

error ~ intervention + institution + user + (intervention | subject) +

(intervention | item)
Data: data_confirmatory
Control: glmerControl(optimizer = "bobyqga")

AIC BIC logLik deviance df.resid
457.2 510.4 -216.6 433.2 608

Scaled residuals:
Min 1Q Median 3Q Max
-0.8811 -0.4334 -0.2101 -0.1185 3.7005

Random effects:

Groups Name Variance Std.Dev. Corr
subject (Intercept) 0.2340 0.4838
interventionfull 1.4835 1.2180 -0.51
item (Intercept) 0.2954 0.5435
interventionfull 0.7559 0.8694 -0.35
Number of obs: 620, groups: subject, 52; item, 18

Fixed effects:

Estimate Std. Error z value Pr(>|zl)
(Intercept) -1.4938 0.2415 -6.187 6.15e-10 **x*
interventionfull -2.4694 0.7395 -3.339 0.000839 x**x*
institutionl 0.2359 0.2700 0.874 0.382263
institution?2 0.1151 0.2121 0.543 0.587464
userpartly-no -0.5563 0.4129 -1.347 0.177867
useryes-partly -0.1302 0.4478 -0.291 0.771219
Signif. codes: 0O '**x' 0.001 'xx' 0.01 'x' 0.05 '.' 0.1 '
Correlation of Fixed Effects:

2/18

https://mc.manuscriptcentral.com/bmjpo

Page 36 of 82

yBuAdoo Ag palosloid 1senb Ag 20z ‘8T dy uo jwoo fwg uadospaediwgy//:dny woly papeojumod '€20z Arenuer Gz uo 92/T00-220z-0dlwa/9eTT 0T se paysignd 1siy :odfwq


http://bmjpaedsopen.bmj.com/

Page 37 of 82

oNOYTULT D WN =

BMJ Paediatrics Open

Errors (full model) CONFIRMATORY ANALYSIS
#it (Intr) intrvn insttl instt2 usrpr-
## intrvntnfll -0.252
## institutinl -0.139 -0.091
## institutin2 -0.137 0.034 -0.404
## userprtly-n 0.238 0.040 -0.297 0.165
## usrys-prtly -0.129 0.144 -0.390 0.164 -0.467
Plot - Predicted probability of error
Estimated marginal means of the interventions
1.0-
0.8-
2
5
@©
S
£ 06- Interventions
2 @ control
o
@ +ull
3 0.4-
Q L
S
g
o
0.2- 0)
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conltrol fLII||
Interventions
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Errors (simple model)

CONFIRMATORY ANALYSIS

Errors (simple model)

Results

Variable OR Cl(low) ClI(high) pvalue

Intervention  0.15 0.08 0.27 <0.001

R summary output

##
##
##
##
##
##
##
##
##
##
##
##
##
##
##
##
##
##
##
##
##
##
##
##
##
##
##
##
##
##

Generalized linear mixed model fit by maximum likelihood (Laplace

Approximation) [glmerMod]

Family: binomial ( logit )

Formula: error ~ intervention + (1 | subject) + (1 | item)
Data: data_confirmatory

Control: glmerControl(optimizer = "bobyga')

AIC BIC 1loglLik deviance df.resid
447.0 464.8 -219.5 439.0 616

Scaled residuals:
Min 1Q Median 3Q Max
-0.8104 -0.4473 -0.2367 -0.1683 5.8528

Random effects:
Groups Name Variance Std.Dev.
subject (Intercept) 0.2236 0.4728
item (Intercept) 0.2925  0.5408
Number of obs: 620, groups: subject, 52; item, 18

Fixed effects:

Estimate Std. Error z value Pr(>lzl)
(Intercept) -1.3756 0.2165 -6.355 2.09e-10 **x
interventionfull -1.9200 0.3183 -6.032 1.62e-09 **x*

Signif. codes: O 'x*x' 0.001 'xx' 0.01 'x' 0.05 '.' 0.1 '

Correlation of Fixed Effects:
(Intr)
intrvntnfll -0.242

4/18
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0.4-

Errors (simple model) CONFIRMATORY ANALYSIS
Plot - Predicted probability of error
Estimated marginal means of the interventions
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Time (full model)

Results
Variable Deviation (%) Cl(low) ClI(high) pvalue
Intervention -44.85 -50.51 -38.54 <0.001
Institution (Children’s hospital) -17.78 -26.16 -8.46 <0.001
Institution (Hospital) 2.60 -6.37 12.42 0.5853
Experience (5-10y vs <5y) 2.64 -10.99 18.36 0.7217
Experience (>10y vs 5-10y) -1.39 -15.75 15.40 0.8619
User (partly vs no) 6.34 -9.92 25.52 0.4717
User (yes vs partly) -7.73 -22.11 9.30 0.3568

R summary output

##
##
##
##
##
##
##
##
##
##
##
##
##
##
##
##
##
##
##
##
##
##
##
##
##
##
##
##
##
##
##
##
##
##
##
##
##

Linear mixed model fit by REML. t-tests use Satterthwaite's method [

lmerModLmerTest]
Formula:

log_time ~ intervention + institution + experience + user + (intervention
subject) + (intervention | item)

Data: data_confirmatory

REML criterion at convergence: 432.7

Scaled residuals:
Min 1Q Median

3Q

Max

-3.4708 -0.6145 -0.0595 0.5344 3.1635

Random effects:

Groups Name Variance
subject (Intercept) 0.04406
interventionfull 0.05292
item (Intercept) 0.06619
interventionfull 0.02677
Residual 0.08039

Number of obs: 618, groups:

Fixed effects:

Estimate
(Intercept) 5.12111
interventionfull -0.59507
institutionl -0.19580
institution?2 0.02564
experienceb5-10y-<by  0.02606

experience>10y-5-10y -0.01404

userpartly-no 0.06144
useryes-partly -0.08049
Signif. codes: O '**x' 0.001

Correlation of Fixed Effects:

Std.Dev. Corr
0.2099
0.2300 -0.35
0.2573
0.1636 -0.91
0.2835

subject, 52; item, 18

Std.

O OO O O O oo

Uk !

Error df

.07072 26.21325
.056524 30.37710
.05480 44.96048
.04665 44.84160
.07269 44.77178
.08025 44.96372
.08463 44.84683
.08645 45.06018

0.01 'x' 0.05 '.

t value
72.415
-10.773
-3.573
0.550
0.359
-0.175
0.726
-0.931

' 0.1

Pr(>ltl)
< 2e-16
6.74e-12
0.000856
0.585265
0.721652
0.861888
0.471654
0.356777

"1

(Intr) intrvn insttl instt2 e5-10- e>10-5 usrpr-
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CONFIRMATORY ANALYSIS

##
##
##
##
##
##
##

intrvntnfll
institutinl
institutin2
expr5-10-<5
exp>10-5-10
userprtly-n
usrys-prtly

.698
.071
.064
.039
.062
.114
.073

Plot - Predicted response time

Predicted time [s]

.001
.000
.002
.000
.002
.001

-0.412

-0.027 -0.311

0.159 0.035 -0.442

-0.292 0.199 -0.043 -0.047

-0.375 0.134 0.000 0.007 -0.466

Estimated marginal means of the time
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Time (simple model) CONFIRMATORY ANALYSIS

Time (simple model)

Results

Variable Deviation (%) Cl (low) ClI(high) pvalue

Intervention -45 -47.73 -42.12 <0.001

R summary output

## Linear mixed model fit by REML. t-tests use Satterthwaite's method [
## lmerModLmerTest]
## Formula: log_time ~ intervention + (1 | subject) + (1 | item)

## Data: data_confirmatory

##

## REML criterion at convergence: 494.8

##

## Scaled residuals:

## Min 1Q Median 3Q Max

## -4.0767 -0.6149 -0.0248 0.5679 3.3763

#it

## Random effects:

## Groups Name Variance Std.Dev.

## subject (Intercept) 0.05797 0.2408

## item (Intercept) 0.03607 0.1899

## Residual 0.10085 0.3176

## Number of obs: 618, groups: subject, 52; item, 18

##

## Fixed effects:

## Estimate Std. Error df t value Pr(>|t|)
## (Intercept) 5.07975 0.05877 38.59148 86.44 <2e-16 **x*

## interventionfull -0.59777 0.02604 551.44043 -22.95 <2e-16 **x*
#t ——-

## Signif. codes: O '**x' 0.001 'xx' 0.01 'x' 0.05 '.' 0.1 ' ' 1
##

## Correlation of Fixed Effects:

#i# (Intr)

## intrvntnfll -0.222
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Plot - Predicted response time
Estimated marginal means of the time
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EXPLORATORY ANALYSIS

Exploratory analysis

Errors (full model)

Results
Variable OR Cl(low) CI(high) pvalue
Intervention (basic vs control)  0.67 0.44 1.03 0.0677
Intervention (full vs basic) 0.22 0.12 0.42 <0.001
Institution (Children’s hospital) 1.37 0.90 2.08 0.1428
Institution (Hospital) 0.97 0.68 1.38 0.8601
Experience (5-10y vs <5y) 1.36 0.79 2.36 0.2725
Experience (>10y vs 5-10y) 1.15 0.64 2.05 0.6443
User (partly vs no) 0.51 0.26 1.00 0.0498
User (yes vs partly) 1.33 0.68 2.62 0.4019

R summary output

##
##
##
##
##
##
##
##
##
##
##
##
##
##
##
##
##
##
##
##
##
##
##
##
##
##
##
##
##
##
##
##
##

Generalized linear mixed model fit by maximum likelihood (Laplace
Approximation) [glmerMod]

Family: binomial ( logit )
Formula: error ~ intervention + institution + experience + user + (1 |
subject) + (1 | item)

Data:

data_exploratory

Control: glmerControl(optimizer = "bobyga')

AIC
711.6

BIC 1loglik deviance df.resid

764.9 -344.8 689.6

Scaled residuals:

Min

1Q Median 3Q Ma

X

-1.0078 -0.4323 -0.2991 -0.1736 6.2086

Random effects:

Groups Name Variance Std.Dev.
subject (Intercept) 0.1555  0.3943
item (Intercept) 0.3354 0.5791
Number of obs: 932, groups:

Fixed effects:

Estimate Std
(Intercept) -2.26943
interventionbasic-control -0.39394
interventionfull-basic -1.49297
institutionl 0.31265
institution2 -0.03148
experienceb5-10y-<5y 0.30767
experience>10y-5-10y 0.13731
userpartly-no -0.67513
useryes-partly 0.28866

O OO O OO O oo

921

subject, 52; item, 18

Error z value Pr(>lzl)
< 2e-16

10/18

.21046 -10.783
.21565
.31775
.21334
.17857
.28040
.29742
.34415
.34439

-1.827
-4.699
1.466
-0.176
1.097
0.462
-1.962
0.838

0

2.62e-06

0.
.8601
.2725
.6443
.0498
.4019

O O O O O
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Errors (full model) EXPLORATORY ANALYSIS

## Signif. codes: O '#*x' 0.001 '#*' 0.01 'x' 0.05 '.' 0.1 ' ' 1
##

## Correlation of Fixed Effects:

#it (Intr) intrvntnb- intrvntnf- insttl instt2 e5-10- e>10-5 usrpr-
## intrvntnbs- 0.043

## intrvntnfl- 0.277 -0.374

9 ## institutinl -0.173 -0.002 -0.010

10 ## institutin2 -0.098 -0.006 -0.005 -0.345

n ## expr5-10-<5 0.019 0.000 -0.010 -0.042 -0.314

12 ## exp>10-5-10 0.061 -0.004 0.005 0.146 0.070 -0.431

13 ## userprtly-n 0.239 0.007 0.007 -0.312 0.178 -0.039 -0.037

14 ## usrys-prtly -0.137 -0.009 0.002 -0.324 0.113 0.023 0.025 -0.529

oNOYTULT D WN =

17 Plot - Predicted probability of error

Estimated marginal means of the interventions
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Errors (simple model) EXPLORATORY ANALYSIS
Errors (simple model)
Results

Variable OR Cl(low) ClI(high) pvalue

Intervention (basic vs control) 0.67 0.44 1.02 0.0629

Intervention (full vs basic) 0.22 0.12 0.41 <0.001

R summary output

##
##
##
##
##
##
##
##
##
##
##
##
##
##
##
##
##
##
##
##
##
##
##
##
##
##
##
##
##
##
##
##

Generalized linear mixed model fit by maximum likelihood (Laplace
Approximation) [glmerMod]

Family: binomial ( logit )

Formula: error ~ intervention + (1 | subject) + (1 | item)
Data: data_exploratory

Control: glmerControl(optimizer = "bobyga")

AIC BIC 1loglLik deviance df.resid
706.8 731.0 -348.4 696.8 927

Scaled residuals:
Min 1Q Median 3Q Max
-0.9847 -0.4297 -0.3089 -0.1722 5.7553

Random effects:
Groups Name Variance Std.Dev.
subject (Intercept) 0.2545 0.5044
item (Intercept) 0.3500 0.5916
Number of obs: 932, groups: subject, 52; item, 18

Fixed effects:

Estimate Std. Error z value Pr(>|zl)
(Intercept) -2.1927 0.2047 -10.710 < 2e-16 **x*
interventionbasic-control -0.3994 0.2148 -1.860 0.0629 .
interventionfull-basic -1.5014 0.3169 -4.738 2.16e-06 **x*

Signif. codes: O '***x' 0.001 'xx' 0.01 'x' 0.056 '.' 0.1 ' ' 1

Correlation of Fixed Effects:
(Intr) intrvntnb-

intrvntnbs- 0.044

intrvntnfl- 0.282 -0.375
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Errors (simple model) EXPLORATORY ANALYSIS

Plot - Predicted probability of error

Estimated marginal means of the interventions
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Time (full model) EXPLORATORY ANALYSIS

Time (full model)

Results
Variable Deviation (%) Cl(low) ClI(high) pvalue
Intervention (basic vs control) -19.95 -27.14 -12.06 <0.001
Intervention (full vs basic) -30.99 -38.42 -22.67 <0.001
Institution (Children’s hospital) -18.44 -26.38 -9.64 <0.001
Institution (Hospital) 2.75 -5.83 12.12 0.5453
Experience (5-10y vs <5y) 1.85 -11.10 16.69 0.7926
Experience (>10y vs 5-10y) -2.43 -16.02 13.36 0.7493
User (partly vs no) -0.88 -15.39 16.12 0.9133
User (yes vs partly) -5.87 -19.92 10.63 0.4666

R summary output

##
##
##
##
##
##
##
##
##
##
##
##
##
##
##
##
##
##
##
##
##
##
##
##
##
##
##
##
##
##
##
##
##
##
##
##

Linear mixed model fit by REML. t-tests
lmerModLmerTest]
Formula:

use Satterthwaite's method [

log_time ~ intervention + institution + experience + user + (intervention

subject) + (intervention | item)
Data: data_exploratory

REML criterion at convergence: 653.6
Scaled residuals:

Min 1Q Median 3Q Max
-4.1903 -0.5998 -0.0537 0.5331 3.2470

Random effects:

Groups  Name Variance Std.Dev. Corr

subject (Intercept)
interventionbasic-control
interventionfull-basic
item (Intercept)
interventionbasic-control
interventionfull-basic
Residual

O O O O O O o

.03751 0.1937
.035613 0.1874 0
.06151 0.2480 0
.04184 0.2045
.01928 0.1388 0
.02960 0.1721 -0
.08292 0.2880

Number of obs: 930, groups: subject, 52; item, 18

Fixed effects:

Estimate Std.
(Intercept) 4.842339 O
interventionbasic-control -0.222575 0
interventionfull-basic -0.370936 0
institutionl -0.203848 0
institution2 0.027128 0
experienceb5-10y-<5y 0.018346 O
experience>10y-5-10y -0.024608 O
userpartly-no -0.008842 0
useryes-partly -0.060522 0

Error df

.057639 30.008155
.048001 28.046824
.0568103 30.941660
.052280 44.997416
.044511 44.920751
.069372 44.871124
.076541 44.953549
.080746 44.900724
.082432 45.008740

14/18

.10
.02 -0.47

.01
.76 -0.48

t value
84.011
-4.637
-6.384
-3.899

0.609
0.264
-0.321
-0.110
-0.734

https://mc.manuscriptcentral.com/bmjpo
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Time (full model) EXPLORATORY ANALYSIS
## Signif. codes: O '**x' 0.001 '%x' 0.01 'x' 0.05 '.' 0.1 ' ' 1

##

## Correlation of Fixed Effects:

#it (Intr) intrvntnb- intrvntnf- insttl instt2 e5-10- e>10-5 usrpr-
## intrvntnbs- 0.030

## intrvntnfl- -0.439 -0.476

## institutinl -0.083 0.001 -0.001

## institutin2 -0.075 0.000 0.000 -0.412

## expr5-10-<5 0.045 -0.001 0.000 -0.028 -0.312

## exp>10-5-10 0.073 0.000 0.000 0.158 0.035 -0.442

## userprtly-n 0.134 0.001 0.001 -0.292 0.200 -0.043 -0.046

## usrys-prtly -0.086 -0.002 0.001 -0.374 0.134 0.001 0.007 -0.467

Plot - Predicted response time

Predicted time [s]

Estimated marginal means of the time
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Time (simple model) EXPLORATORY ANALYSIS

Time (simple model)

Results

R summary output

##
##
##
##
##
##
##
##
##
##
##
##
##
##
##
##
##
##
##
##
##
##
##
##
##
##
##
##
##
##

Variable Deviation (%) Cl (low) Cl(high) pvalue
Intervention (basic vs control) -19.93 -24.01 -15.62 <0.001
Intervention (full vs basic) -31.01 -34.51 -27.32  <0.001

Linear mixed model fit by REML. t-tests use Satterthwaite's method [
lmerModLmerTest]
Formula: log_time ~ intervention + (1 | subject) + (1 | item)

Data: data_exploratory

REML criterion at convergence: 762.6

Scaled residuals:
Min 1Q Median 3Q Max
-3.7745 -0.6461 -0.0532 0.6139 3.7661

Random effects:

Groups  Name Variance Std.Dev.

subject (Intercept) 0.06287 0.2507

item (Intercept) 0.04405 0.2099

Residual 0.10814 0.3288

Number of obs: 930, groups: subject, 52; item, 18

Fixed effects:

Estimate Std. Error df t value Pr(>ltl)
(Intercept) 4.80288 0.06142 33.80208 78.194 < 2e-16 *x*x
interventionbasic-control -0.22223 0.02671 861.13236 -8.319 3.45e-16 **x*
interventionfull-basic -0.37118 0.02660 860.23224 -13.953 < 2e-16 **x

Signif. codes: O 'x*x' 0.001 'xx' 0.01 'x' 0.05 '.' 0.1 ' ' 1

Correlation of Fixed Effects:
(Intr) intrvntnb-

intrvntnbs- 0.000

intrvntnfl- 0.001 -0.495
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Plot - Predicted response time
Estimated marginal means of the time
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Sensitivity analysis
Results

Variable OR Cl(low) ClI(high) pvalue

Intervention (basic vs control) 0.67 0.44 1.03 0.0664

Intervention (full vs basic) 0.22 0.12 0.42 <0.001

Order (block 2 vs block 1) 1.14 0.71 1.83 0.5822

Order (block 3 vs block 1) 0.80 0.49 1.32 0.3783

R summary output

##
##
##
##
##
##
##
##
##
##
##
##
##
##
##
##
##
##
##
##
##
##
##
##
##
##
##
##
##
##
##
##
##
##
##
##

Generalized linear mixed model fit by maximum likelihood (Laplace
Approximation) [glmerMod]

Family: binomial ( logit )

Formula: error ~ intervention + block_order + (1 | subject) + (1 | item)
Data: data_exploratory

Control: glmerControl(optimizer = "bobyqga")

AIC BIC logLik deviance df.resid
708.8 742.7  -347.4 694.8 925

Scaled residuals:
Min 1Q Median 3Q Max
-1.0778 -0.4245 -0.3108 -0.1725 6.5485

Random effects:
Groups Name Variance Std.Dev.
subject (Intercept) 0.2403  0.4902
item (Intercept) 0.3724 0.6102
Number of obs: 932, groups: subject, 52; item, 18

Fixed effects:

Estimate Std. Error z value Pr(>|zl|)
(Intercept) -2.1675 0.2493 -8.693 < 2e-16 *x*x
interventionbasic-control -0.3950 0.2152 -1.835 0.0664 .
interventionfull-basic -1.4935 0.3173 -4.707 2.51e-06 x**x
block_order?2 0.1327 0.2412 0.550 0.5822
block_order3 -0.2238 0.2541 -0.881 0.3783
Signif. codes: O 'x*x' 0.001 'xx' 0.01 'x' 0.05 '.' 0.1 ' ' 1
Correlation of Fixed Effects:

(Intr) intrvntnb- intrvntnf- blck_2
intrvntnbs- 0.049

intrvntnfl- 0.212 -0.376
block_ordr2 -0.497 -0.022 0.031
block_ordr3 -0.466 -0.024 0.023 0.494
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CONTRASTS

Contrasts

Contrast matrices for categorical variables

oNOYTULT D WN =

Intervention (exploratory)

10 ## basic-control full-basic
11 ## control -0.6666667 -0.3333333
12 ## basic 0.3333333 -0.3333333
13 ## full 0.3333333 0.6666667

16 User

18 ## partly-no yes-partly
19 ## no -0.6666667 -0.3333333
20 ## partly 0.3333333 -0.3333333
21 ## yes 0.3333333 0.6666667

Experience

## 5-10y-<by >10y-5-10y
## <6y -0.6666667 -0.3333333
## 5-10y 0.3333333 -0.3333333
## >10y  0.3333333 0.6666667

Institution

## [,1] [,2]
## Children's hospital 1 0
## Hospital 0 1
## Community -1 -1
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subject;"item";"intervention";"intervention_order";"institution";"profession";"experience";"user";"time";"loc

1;"1";"control";"2";"Childrens hospital";"Physician";"5-10y";"yes";299.11;5.70081139871125;0
1;"2";"full";"1";"Childrens hospital";"Physician";"5-10y";"yes";142.95;4.96249491876832;0
1;"3";"basic";"3";"Childrens hospital";"Physician";"5-10y";"yes";365.89;5.90233274178014;0
1;"4";"control";"2";"Childrens hospital";"Physician";"5-10y";"yes";272.3;5.60690439967971;1
1;"5";"full";"1";"Childrens hospital";"Physician";"5-10y";"yes";94.01;4.54340115959046;0
1;"6";"basic";"3";"Childrens hospital";"Physician";"5-10y";"yes";105.11;4.65500742083526;0
1;"7";"full";"1";"Childrens hospital";"Physician";"5-10y";"yes";NA;NA;0
1;"8";"basic";"3";"Childrens hospital";"Physician";"5-10y";"yes";131.76;4.88098208586938;0
1;"9";"full";"1";"Childrens hospital";"Physician";"5-10y";"yes";116.21;4.75539889923478;0
1;"10";"control";"2";"Childrens hospital";"Physician";"5-10y";"yes";237.34;5.46949371223699;0
1;"11";"control";"2";"Childrens hospital";"Physician";"5-10y";"yes";125.33;4.83095025862343;0
1;"12";"control";"2";"Childrens hospital";"Physician";"5-10y";"yes";114.73;4.74258154181105;1
1;"13";"full";"1";"Childrens hospital";"Physician";"5-10y";"yes";76.79;4.34107442334245;0
1;"14";"control";"2";"Childrens hospital";"Physician";"5-10y";"yes";241.31;5.48608241396043;0
1;"15";"basic";"3";"Childrens hospital";"Physician";"5-10y";"yes";117.39;4.76550172489043;1
1;"16";"basic";"3";"Childrens hospital";"Physician";"5-10y";"yes";83.64;4.42652187456043;0
1;"17";"full";"1";"Childrens hospital";"Physician";"5-10y";"yes";156.62;5.05382248932279;0
1;"18";"basic";"3";"Childrens hospital";"Physician";"5-10y";"yes";165.6;5.10957524195116;0
2;"1";"full";"2";"Childrens hospital";"Pharmacist";"5-10y";"yes";79.14;4.37121843595728;0
2;"2";"full";"2";"Childrens hospital";"Pharmacist";"5-10y";"yes";59.5;4.08597631255158;0
2;"3";"control";"1";"Childrens hospital";"Pharmacist";"5-10y";"yes";141.83;4.95462915730652;0
2;"4";"basic";"3";"Childrens hospital";"Pharmacist";"5-10y";"yes";93.28;4.53560572260218;0
2;"5";"control";"1";"Childrens hospital";"Pharmacist";"5-10y";"yes";109.79;4.69856945024664;1
2;"6";"control";"1";"Childrens hospital";"Pharmacist";"5-10y";"yes";112.96;4.72703377374493;0
2;"7";"control";"1";"Childrens hospital";"Pharmacist";"5-10y";"yes";187.93;5.23606955306851;1
2;"8";"full";"2";"Childrens hospital";"Pharmacist";"5-10y";"yes";57.1;4.04480411666196;0
2;"9";"basic";"3";"Childrens hospital";"Pharmacist";"5-10y";"yes";143.19;4.96417241968591;0
2;"10";"control";"1";"Childrens hospital";"Pharmacist";"5-10y";"yes";93.14;4.53410373755423;1
2;"11";"basic";"3";"Childrens hospital";"Pharmacist";"5-10y";"yes";48.44;3.88032591868489;1
2;"12";"basic";"3";"Childrens hospital";"Pharmacist";"5-10y";"yes";51.56;3.94274617807099;0
2;"13";"basic";"3";"Childrens hospital";"Pharmacist";"5-10y";"yes";67.87;4.21759411071567;0
2;"14";"full";"2";"Childrens hospital";"Pharmacist";"5-10y";"yes";71.39;4.26815780351437;0
2;"15";"basic";"3";"Childrens hospital";"Pharmacist";"5-10y";"yes";47.99;3.87099265587015;0
2;"16";"control";"1";"Childrens hospital";"Pharmacist";"5-10y";"yes";66.66;4.19960507287959;1
2;"17";"full";"2";"Childrens hospital";"Pharmacist";"5-10y";"yes";59.35;4.08345212105568;0
2;"18";"full";"2";"Childrens hospital";"Pharmacist";"5-10y";"yes";42.46;3.74856245627511;0
3;"1";"basic";"2";"Childrens hospital";"Physician";"<5y";"yes";81.89;4.4053768832821;0
3;"2";"control";"1";"Childrens hospital";"Physician";"<5y";"yes";213.66;5.36438596651774;0
3;"3";"control";"1";"Childrens hospital";"Physician";"<5y";"yes";151.27;5.01906631957411;0
3;"4";"control";"1";"Childrens hospital";"Physician";"<5y";"yes";96.71;4.57171680972887;0
3;"5";"basic";"2";"Childrens hospital";"Physician";"<5y";"yes";65;4.17438726989564;1
3;"6";"full";"3";"Childrens hospital";"Physician";"<5y";"yes";66.55;4.19795354484112;0
3;"7";"full";"3";"Childrens hospital";"Physician";"<5y";"yes";77.59;4.35143855290586;0
3;"8";"basic";"2";"Childrens hospital";"Physician";"<5y";"yes";119.72;4.7851556829845;1
3;"9";"basic";"2";"Childrens hospital";"Physician";"<5y";"yes";141.08;4.94932710536785;0
3;"10";"control";"1";"Childrens hospital";"Physician";"<5y";"yes";134.58;4.90215881776017;1
3;"11";"control";"1";"Childrens hospital";"Physician";"<5y";"yes";160.18;5.07629818289554;0
3;"12";"basic";"2";"Childrens hospital";"Physician";"<5y";"yes";93.61;4.53913721538365;0
3;"13";"full";"3";"Childrens hospital";"Physician";"<5y";"yes";43.83;3.78031851443072;0
3;"14";"full";"3";"Childrens hospital";"Physician";"<5y";"yes";51.7;3.94545778151438;0
3;"15";"basic";"2";"Childrens hospital";"Physician";"<5y";"yes";60.05;4.09517754852599;0
3;"16";"full";"3";"Childrens hospital";"Physician";"<5y";"yes";53.48;3.97930775223374,0
3;"17";"full";"3";"Childrens hospital";"Physician";"<5y";"yes";55.04;4.00806019362509;0
3;"18";"control";"1";"Childrens hospital";"Physician";"<5y";"yes";75.99;4.33060175268169;0
4;"1";"pbasic";"3";"Childrens hospital";"Physician";">10y";"no";103.87;4.64314011723972;0
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4;"2";"basic";"3";"Childrens hospital";"Physician";">10y";"no";234.39;5.45698639467676;0
4;"3";"basic";"3";"Childrens hospital";"Physician";">10y";"no";142.67;4.96053427112672;0
4;"4";"control";"2";"Childrens hospital";"Physician";">10y";"no";152.06;5.02427517980029;1
4;"5""full";"1";"Childrens hospital";"Physician";">10y";"no";168.78;5.12859609172982;0
4;"6";"basic";"3";"Childrens hospital";"Physician";">10y";"no";117.96;4.77034558394708;0
4;"7";"control";"2";"Childrens hospital";"Physician";">10y";"no";180.14;5.1937343263556;1
4;"8";"basic";"3";"Childrens hospital";"Physician";">10y";"no";104.72;4.65129012160164;0
4;"9""basic";"3";"Childrens hospital";"Physician";">10y";"no";186.3;5.22735827760754;0
4;"10";"full";"1";"Childrens hospital";"Physician";">10y";"n0";233.8;5.45446604903797;0
4;"11";"control";"2";"Childrens hospital";"Physician";">10y";"no";418.33;6.03627059473854;0
4;"12";"control";"2";"Childrens hospital";"Physician";">10y";"no";187.42;5.23335208769568;0
4;"13";"full";"1";"Childrens hospital";"Physician";">10y";"no";119.93;4.78690823924363;0
4;"14";"full";"1";"Childrens hospital";"Physician";">10y";"no";175.01;5.16484311514807;0
4:;"15";"control";"2";"Childrens hospital";"Physician";">10y";"no";122.14;4.80516792779499;1
4;"16";"control";"2";"Childrens hospital";"Physician";">10y";"no";104.03;4.6446793190828;1
4;"17";"full";"1";"Childrens hospital";"Physician";">10y";"no";178.28;5.18335534807836;1
4;"18";"full";"1";"Childrens hospital";"Physician";">10y";"no";111.7;4.71581670607516;0
5;"1";"control";"2";"Community";"Pharmacist";"<5y";"no";194.34,5.26960920241129;0
5;"2";"full";"1";"Community";"Pharmacist";"<5y";"no";123.75;4.8182634014488;0
5;"3";"basic";"3";"Community";"Pharmacist";"<5y";"no";144.63;4.97417875708564;0
5;"4";"full";"1";"Community";"Pharmacist”;"<5y";"n0";61.78;4.12357968749044;0
5;"5";"full";"1";"Community";"Pharmacist";"<5y";"no";119.76;4.78548974011137;0
5;"6";"control";"2";"Community";"Pharmacist";"<5y";"no";141.73;4.95392383917881;0
5;"7";"basic";"3";"Community";"Pharmacist";"<5y";"no";138.24;4.92899130505575;0
5;"8";"full";"1";"Community";"Pharmacist";"<5y";"no";100.47;4.60985917547422;1
5;"9";"control";"2";"Community";"Pharmacist";"<5y";"no";446.89;6.1023124793185;1
5;"10";"basic";"3";"Community";"Pharmacist";"<5y";"no";152.91;5.02984951302006;1
5;"11";"control";"2";"Community";"Pharmacist";"<5y";"no";198.26;5.28957930060475;0
5;"12";"control";"2";"Community";"Pharmacist";"<5y";"no";86.4;4.45898767581001;0
5;"13";"full";"1";"Community";"Pharmacist";"<5y";"no";60.58;4.10396480559909;0
5;"14";"basic";"3";"Community";"Pharmacist";"<5y";"no";133.32;4.89275225343954;1
5;"15";"full";"1";"Community";"Pharmacist";"<5y";"n0";89.83;4.49791899524112;0
5;"16";"basic";"3";"Community";"Pharmacist";"<5y";"no";119.09;4.7798795097799;1
5;"17";"basic";"3";"Community";"Pharmacist";"<5y";"no";173.98;5.15894035007939;0
5;"18";"control";"2";"Community";"Pharmacist";"<5y";"no";149.19;5.00522066139476;0
6;"1";"basic";"3";"Childrens hospital";"Physician";">10y";"partly";107.23;4.67497606023205;0
6;"2";"full";"1";"Childrens hospital";"Physician";">10y";"partly";72.29;4.28068580701221;0
6;"3";"basic";"3";"Childrens hospital";"Physician";">10y";"partly";159.67;5.07310918535161;0
6;"4";"full";"1";"Childrens hospital";"Physician";">10y";"partly";53.08;3.97180020946401;0
6;"5";"basic";"3";"Childrens hospital";"Physician";">10y";"partly";84.65;4.43852510857914;0
6;"6";"control";"2";"Childrens hospital";"Physician";">10y";"partly";94.79;4.55166391846495;0
6;"7";"control";"2";"Childrens hospital";"Physician";">10y";"partly";288.83;5.66583827974006;1
6;"8";"control";"2";"Childrens hospital";"Physician";">10y";"partly";93.85;4.54169776303252;0
6;"9";"full";"1";"Childrens hospital";"Physician";">10y";"partly";113.78;4.7342667593225;0
6;"10";"full";"1";"Childrens hospital";"Physician";">10y";"partly";112.1;4.71939133007811;0
6;"11";"basic";"3";"Childrens hospital";"Physician";">10y";"partly";91.76;4.51917647282112;0
6;"12";"basic";"3";"Childrens hospital";"Physician";">10y";"partly";65.74,;4.18570756823607;1
6;"13";"full";"1";"Childrens hospital";"Physician";">10y";"partly";57.24;4.04725295468825;0
6;"14";"basic";"3";"Childrens hospital";"Physician";">10y";"partly";71.42;4.2685779421663;0
6;"15";"control";"2";"Childrens hospital";"Physician";">10y";"partly";122.87;4.81112688587948;0
6;"16";"control";"2";"Childrens hospital";"Physician";">10y";"partly";45.82;3.82472067702535;1
6;"17";"control";"2";"Childrens hospital";"Physician";">10y";"partly";67.98;4.21921354426797;0
6;"18";"full";"1";"Childrens hospital";"Physician";">10y";"partly";56.3;4.03069453514564,0
7;"1";"full";"3";"Childrens hospital";"Physician";"<5y";"yes";66.35;4.19494376077822;0
7;"2";"basic";"1";"Childrens hospital";"Physician";"<5y";"yes";195.05;5.27325593595267;0
7;"3";"control";"2";"Childrens hospital";"Physician";"<5y";"yes";173.98;5.15894035007939;0
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7;"4";"full";"3";"Childrens hospital";"Physician";"<5y";"yes";67.33;4.20960590255719;0
7;"5";"full";"3";"Childrens hospital";"Physician";"<5y";"yes";144.67;4.9744552866415;1
7;"6";"control";"2";"Childrens hospital";"Physician";"<5y";"yes";153.27;5.03220107201082;0
7;"7";"control";"2";"Childrens hospital";"Physician";"<5y";"yes";314.54;5.75111125406258;0
7;"8";"full";"3";"Childrens hospital";"Physician";"<5y";"yes";75.85;4.32875770579454;0
7;"9";"control";"2";"Childrens hospital";"Physician";"<5y";"yes";294.33;5.68470158684341;0
7;"10";"full";"3";"Childrens hospital";"Physician";"<5y";"yes";89.79;4.49747361053272;0
7;"11";"basic";"1";"Childrens hospital";"Physician";"<5y";"yes";118.42;4.77423762710363;0
7;"12";"control";"2";"Childrens hospital";"Physician";"<5y";"yes";97.04;4.57512326463579;0
7;"13";"basic";"1";"Childrens hospital";"Physician";"<5y";"yes";105.18;4.6556731681612;0
7;"14";"basic";"1";"Childrens hospital";"Physician";"<5y";"yes";87.95;4.47676847118357;0
7;"15";"control";"2";"Childrens hospital";"Physician";"<5y";"yes";123.62;4.81721234423113;0
7;"16";"basic";"1";"Childrens hospital";"Physician";"<5y";"yes";58.08;4.06182137051654;1
7;"17";"basic";"1";"Childrens hospital";"Physician";"<5y";"yes";166.69;5.116135799955;0
7;"18";"full";"3";"Childrens hospital";"Physician";"<5y";"yes";70.72;4.25872841832939;0
8;"1";"control";"1";"Community";"Pharmacist";"<5y";"no";227.65;5.42780936178079;0
8;"2";"basic";"2";"Community";"Pharmacist";"<5y";"no";187.06;5.23142942100641;0
8;"3";"full";"3";"Community";"Pharmacist";"<5y";"no";187.49;5.23372551065486;0
8;"4";"full";"3";"Community";"Pharmacist";"<5y";"no";73.97;4.30365960559978;0
8;"5";"basic";"2";"Community";"Pharmacist";"<5y";"no";175.58;5.16809477949806;0
8;"6";"basic";"2";"Community";"Pharmacist";"<5y";"no";65.84;4.18722755636881;0
8;"7";"basic";"2";"Community";"Pharmacist";"<5y";"no";259.2;5.55759996447812;0
8;"8";"full";"3";"Community";"Pharmacist";"<5y";"no";101.36;4.61867853601288;0
8;"9";"control";"1";"Community";"Pharmacist";"<5y";"no";324.42;5.78203897262197;0
8;"10";"basic";"2";"Community";"Pharmacist";"<5y";"no";347.33;5.85027533667017;0
8;"11";"full";"3";"Community";"Pharmacist";"<5y";"no";97.47;4.57954463834912;0
8;"12";"full";"3";"Community";"Pharmacist";"<5y";"no";78.75;4.36627827770574;0
8;"13";"control";"1";"Community";"Pharmacist";"<5y";"no";157.04;5.05650054996821;0
8;"14";"basic";"2";"Community";"Pharmacist";"<5y";"n0";239.23;5.47742543227249;0
8;"15";"full";"3";"Community";"Pharmacist";"<5y";"no";66.71;4.20035486672142;0
8;"16";"control";"1";"Community";"Pharmacist";"<5y";"no";262.71;5.57105076220224;1
8;"17";"control";"1";"Community";"Pharmacist";"<5y";"no";236.09;5.46421308826012;0
8;"18";"control";"1";"Community";"Pharmacist";"<5y";"no";146.25;4.98531748611197;0
9;"1";"full";"3";"Childrens hospital";"Physician";"<5y";"yes";70.17;4.2509208692642;1
9;"2";"control";"1";"Childrens hospital";"Physician";"<5y";"yes";68.69;4.22960362822579;0
9;"3";"full";"3";"Childrens hospital";"Physician";"<5y";"yes";68.61;4.2284382967028;0
9;"4";"control";"1";"Childrens hospital";"Physician";"<5y";"yes";157.84;5.06158186171436;0
9;"5";"control";"1";"Childrens hospital";"Physician";"<5y";"yes";90.58;4.50623343812807;0
9;"6";"full";"3";"Childrens hospital";"Physician";"<5y";"yes";151.95;5.0235515193628;0
9;"7";"full";"3";"Childrens hospital";"Physician";"<5y";"yes";63.56;4.15198434166852;1
9;"8";"full";"3";"Childrens hospital";"Physician";"<5y";"yes";63.01;4.14329344395396;0
9;"9";"control";"1";"Childrens hospital";"Physician";"<5y";"yes";142.45;4.95899106094392;0
9;"10";"basic";"2";"Childrens hospital";"Physician";"<5y";"yes";109.84;4.69902476145972;0
9;"11";"control";"1";"Childrens hospital";"Physician";"<5y";"yes";63.62;4.152927886321;1
9;"12";"basic";"2";"Childrens hospital";"Physician";"<5y";"yes";39.23;3.66944176022146;1
9;"13";"control";"1";"Childrens hospital";"Physician";"<5y";"yes";22.58;3.11706455872152;0
9;"14";"basic";"2";"Childrens hospital";"Physician";"<5y";"yes";37.49;3.62407423074782;0
9;"15";"basic";"2";"Childrens hospital";"Physician";"<5y";"yes";28.74;3.35828988065088;0
9;"16";"full";"3";"Childrens hospital";"Physician";"<5y";"yes";44.9;3.80443779474821;0
9;"17";"basic";"2";"Childrens hospital";"Physician";"<5y";"yes";48.38;3.87908650518188;0
9;"18";"basic";"2";"Childrens hospital";"Physician";"<5y";"yes";35.58;3.57178368223769;1
10;"1";"basic";"1";"Childrens hospital";"Pharmacist";"5-10y";"yes";139.2;4.93591174790032;0
10;"2";"control";"3";"Childrens hospital";"Pharmacist";"5-10y";"yes";211.33;5.35342089277406;0
10;"3";"basic";"1";"Childrens hospital";"Pharmacist";"5-10y";"yes";203.48;5.31556771995456;0
10;"4";"basic";"1";"Childrens hospital";"Pharmacist";"5-10y";"yes";105.06;4.65453161552582;0
10;"5";"full";"2";"Childrens hospital";"Pharmacist";"5-10y";"yes";73.41;4.29606016612269;0
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10;"6";"basic";"1";"Childrens hospital";"Pharmacist";"5-10y";"yes";84.19;4.43307614934957;0
10;"7";"full";"2";"Childrens hospital";"Pharmacist";"5-10y";"yes";157.89;5.0618985880338;0
10;"8";"full";"2";"Childrens hospital";"Pharmacist";"5-10y";"yes";75.58;4.32519169792134;0

10;"9";"control";"3";"Childrens hospital";"Pharmacist";"5-10y";"yes";193.77;5.26667188871249;0
10;"10";"control";"3";"Childrens hospital";"Pharmacist";"5-10y";"yes";204.48;5.32047017118917;0

10;"11";"basic";"1";"Childrens hospital";"Pharmacist";"5-10y";"yes";86.65;4.46187701616162;0

10;"12";"control";"3";"Childrens hospital";"Pharmacist";"5-10y";"yes";124.63;4.82534934783829;0
10;"13";"control";"3";"Childrens hospital";"Pharmacist";"5-10y";"yes";132.46;4.88628071305683;0

10;"14";"full";"2";"Childrens hospital";"Pharmacist";"5-10y";"yes";72;4.27666611901606;0

10;"15";"control";"3";"Childrens hospital";"Pharmacist";"5-10y";"yes";140.67;4.9464167217696;0

10;"16";"full";"2";"Childrens hospital";"Pharmacist";"5-10y";"yes";49.48;3.90156854752429;0

10;"17";"basic";"1";"Childrens hospital";"Pharmacist";"5-10y";"yes";116.22;4.75548494664696;0

10;"18";"full";"2";"Childrens hospital";"Pharmacist";"5-10y";"yes";47.69;3.86472173231013;0
11;"1";"full";"2";"Childrens hospital";"Physician";"<5y";"yes";138.54;4.93115909259446;0
11;"2";"full";"2";"Childrens hospital";"Physician";"<5y";"yes";88.43;4.48221127858764;0
11;"3";"basic";"1";"Childrens hospital";"Physician";"<5y";"yes";420.57;6.04161093404855; 1
11;"4";"basic";"1";"Childrens hospital";"Physician";"<5y";"yes";134.98;4.90512661931526;0
11;"5";"control";"3";"Childrens hospital";"Physician";"<5y";"yes";110.29;4.70311326031806; 1
11;"6";"basic";"1";"Childrens hospital";"Physician";"<5y";"yes";105.26,4.65643347992563;0
11;"7";"full";"2";"Childrens hospital";"Physician";"<5y";"yes";135.26;4.90719885214679;0
11;"8";"full";"2";"Childrens hospital";"Physician";"<5y";"yes";89.83;4.49791899524112;0
11;"9";"basic";"1";"Childrens hospital";"Physician";"<5y";"yes";406.3;6.00709180299368;0
11;"10";"control";"3";"Childrens hospital";"Physician";"<5y";"yes";120.18;4.78899061890578;0
11;"11";"control";"3";"Childrens hospital";"Physician";"<5y";"yes";156.75;5.05465217951303;0
11;"12";"control";"3";"Childrens hospital";"Physician";"<5y";"yes";79.85;4.38014987466102;0
11;"13";"basic";"1";"Childrens hospital";"Physician";"<5y";"yes";90.75;4.50810847314496;0
11;"14";"full";"2";"Childrens hospital";"Physician";"<5y";"yes";115.82;4.75203726179764,0
11;"15";"full";"2";"Childrens hospital";"Physician";"<5y";"yes";71.94,4.27583243826748;0
11;"16";"control";"3";"Childrens hospital";"Physician";"<5y";"yes";88.47;4.48266351149529;0
11;"17";"basic";"1";"Childrens hospital";"Physician";"<5y";"yes";92.45;4.52666795783313;1
11;"18";"control";"3";"Childrens hospital";"Physician";"<5y";"yes";178.53;5.18475665432487;0
12;"1";"full;"1";"Childrens hospital";"Physician";"<5y";"yes";38.59;3.65299317554953;0
12;"2";"basic";"2";"Childrens hospital";"Physician";"<5y";"yes";115.34;4.74788428818727;0
12;"3";"control";"3";"Childrens hospital";"Physician";"<5y";"yes";163.36;5.09595635441636;0
12;"4";"control";"3";"Childrens hospital";"Physician";"<5y";"yes";177.25;5.17756116541224;0
12;"5";"full";"1";"Childrens hospital";"Physician";"<5y";"yes";86.45;4.4595662121293;0
12;"6";"full";"1";"Childrens hospital";"Physician";"<5y";"yes";35.96;3.58240720960342;0
12;"7";"full™;"1";"Childrens hospital";"Physician";"<5y";"yes";62.05;4.12794051165062;0
12;"8";"basic";"2";"Childrens hospital";"Physician";"<5y";"yes";74.46;4.31026206844457;1
12;"9";"full";"1";"Childrens hospital";"Physician";"<5y";"yes";52.35;3.95795193731655;0
12;"10";"basic";"2";"Childrens hospital";"Physician";"<5y";"yes";71.03;4.26310232300972;1
12;"11";"control";"3";"Childrens hospital";"Physician";"<5y";"yes";113.71;4.73365134763663;0
12;"12";"control";"3";"Childrens hospital";"Physician";"<5y";"yes";105.69;4.66051028102126;0
12;"13";"basic";"2";"Childrens hospital";"Physician";"<5y";"yes";60.56;4.10363460912919;0
12;"14";"control";"3";"Childrens hospital";"Physician";"<5y";"yes";117.49;4.76635322357948;0
12;"15";"basic";"2";"Childrens hospital";"Physician";"<5y";"yes";53.73;3.98397150474073;0
12;"16";"control";"3";"Childrens hospital";"Physician";"<5y";"yes";72.62;4.28524036598619;0
12;"17";"basic";"2";"Childrens hospital";"Physician";"<5y";"yes";74.79;4.31468418620358;0
12;"18";"full";"1";"Childrens hospital";"Physician";"<5y";"yes";37.88;3.63442326831788;0
13;"1";"control";"1";"Childrens hospital";"Physician";"5-10y";"partly";183.4;5.21166955982236;0
13;"2";"full";"2";"Childrens hospital";"Physician";"5-10y";"partly";83.92;4.42986396408804;0

13;"3";"control";"1";"Childrens hospital";"Physician";"5-10y";"partly";203.07;5.31355074718863;0
13;"4";"control";"1";"Childrens hospital";"Physician";"5-10y";"partly";258.33;5.55423783737618;1

13;"5";"basic";"3";"Childrens hospital";"Physician";"5-10y";"partly";108.34;4.68527443022975;0
13;"6";"full";"2";"Childrens hospital";"Physician";"5-10y";"partly";58.75;4.07329115302427;0

13;"7";"control";"1";"Childrens hospital";"Physician";"5-10y";"partly";253.24;5.53433765567593;1
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13;"8";"basic";"3";"Childrens hospital";"Physician";"5-10y";"partly";99.53;4.60045910625797;0
13;"9";"basic";"3";"Childrens hospital";"Physician";"5-10y";"partly";124.54;4.82462694944431;0
13;"10";"full";"2";"Childrens hospital";"Physician";"5-10y";"partly";137.94,;4.92681880800315;0

13;"11";"basic";"3";"Childrens hospital";"Physician";"5-10y";"partly";142.65;4.96039407765951;0

13;"12";"full";"2";"Childrens hospital";"Physician";"5-10y";"partly";57.27;4.04777692640577;0

13;"13";"basic";"3";"Childrens hospital";"Physician";"5-10y";"partly";102.44;4.62927726133132;0

13;"14";"basic";"3";"Childrens hospital";"Physician";"5-10y";"partly";86.59;4.46118433545971;0

13;"15";"control";"1";"Childrens hospital";"Physician";"5-10y";"partly";161.34;5.08351393950883;0
13;"16";"control";"1";"Childrens hospital";"Physician";"5-10y";"partly";88.61;4.48424471805921;0

13;"17";"full";"2";"Childrens hospital";"Physician";"5-10y";"partly";72.16;4.27888587575437;0
13;"18";"full";"2";"Childrens hospital";"Physician";"5-10y";"partly";49.66;3.90519978008002;0
14;"1";"control";"1";"Childrens hospital";"Physician";"5-10y";"yes";191.11;5.25284917850089;0
14;"2";"full";"2";"Childrens hospital";"Physician";"5-10y";"yes";67.5;4.21212759787848;0
14;"3";"basic";"3";"Childrens hospital";"Physician";"5-10y";"yes";156.15;5.05081708372909;1
14;"4";"basic";"3";"Childrens hospital";"Physician";"5-10y";"yes";81.2;4.39691524716763;1
14;"5";"full";"2";"Childrens hospital";"Physician";"5-10y";"yes";108.78;4.68932749399481;0
14;"6";"basic";"3";"Childrens hospital";"Physician";"5-10y";"yes";45.16;3.81021173928146;0
14;"7";"control";"1";"Childrens hospital";"Physician";"5-10y";"yes";74.54,;4.31133589405111;0
14;"8";"full";"2";"Childrens hospital";"Physician";"5-10y";"yes";43.08;3.76305885228819;0
14;"9";"control";"1";"Childrens hospital";"Physician";"5-10y";"yes";126.74,4.84213774389537;1
14;"10";"basic";"3";"Childrens hospital";"Physician";"5-10y";"yes";83.07;4.41968362585098;0
14;"11";"full";"2";"Childrens hospital";"Physician";"5-10y";"yes";37.46;3.62327369701594;0
14;"12";"full";"2";"Childrens hospital";"Physician";"5-10y";"yes";39.28;3.67071548348627;0
14;"13";"control";"1";"Childrens hospital";"Physician";"5-10y";"yes";72.9;4.28908863901461;0
14;"14";"basic";"3";"Childrens hospital";"Physician";"5-10y";"yes";20.54;3.02237420450041;0
14;"15";"basic";"3";"Childrens hospital";"Physician";"5-10y";"yes";44.56;3.79683659561903;0
14;"16";"control";"1";"Childrens hospital";"Physician";"5-10y";"yes";51.5;3.94158180766969;1
14;"17";"full";"2";"Childrens hospital";"Physician";"5-10y";"yes";65.79;4.18646785109791;0
14;"18";"control";"1";"Childrens hospital";"Physician";"5-10y";"yes";62.5;4.13516655674236;0
15;"1";"basic";"2";"Childrens hospital";"Physician";"5-10y";"yes";139.32;4.9367734454978;0
15;"2";"basic";"2";"Childrens hospital";"Physician";"5-10y";"yes";159.35;5.07110304086335;0
15;"3";"full";"1";"Childrens hospital";"Physician";"5-10y";"yes";99.1;4.59612944133594;0
15;"4";"basic";"2";"Childrens hospital";"Physician";"5-10y";"yes";228.71;5.43245482547727;0
15;"5";"basic";"2";"Childrens hospital";"Physician";"5-10y";"yes";198.78;5.29219868553986;0
15;"6";"full";"1";"Childrens hospital";"Physician";"5-10y";"yes";58.33;4.06611654076555;1
15;"7";"full";"1";"Childrens hospital";"Physician";"5-10y";"yes";144.85;4.97569872421536;0
15;"8";"control";"3";"Childrens hospital";"Physician";"5-10y";"yes";142.25;4.95758607300644;0
15;"9";"basic";"2";"Childrens hospital";"Physician";"5-10y";"yes";188.65;5.23989344641032;1
15;"10";"control";"3";"Childrens hospital";"Physician";"5-10y";"yes";119.28;4.78147367045648;0
15;"11";"control";"3";"Childrens hospital";"Physician";"5-10y";"yes";151.82;5.02269560858862;0
15;"12";"control";"3";"Childrens hospital";"Physician";"5-10y";"yes";111.17;4.71106056124552;0
15;"13";"control";"3";"Childrens hospital";"Physician";"5-10y";"yes";105.08;4.65472196481734;1
15;"14";"basic";"2";"Childrens hospital";"Physician";"5-10y";"yes";120.24;4.78948974544472;0
15;"15";"control";"3";"Childrens hospital";"Physician";"5-10y";"yes";115.82;4.75203726179764;1
15;"16";"full";"1";"Childrens hospital";"Physician";"5-10y";"yes";49.02;3.89222837809997;0
15;"17";"full";"1";"Childrens hospital";"Physician";"5-10y";"yes";67.35;4.20990290285637;0
15;"18";"full";"1";"Childrens hospital";"Physician";"5-10y";"yes";56.68;4.03742141482248;0
16;"1";"full";"3";"Childrens hospital";"Physician";"5-10y";"yes";150.91;5.01668363263046;0
16;"2";"full";"3";"Childrens hospital";"Physician";"5-10y";"yes";94.59;4.54955176222508;0
16;"3";"basic";"2";"Childrens hospital";"Physician";"5-10y";"yes";235.54;5.4618807504 134;1
16;"4";"full";"3";"Childrens hospital";"Physician";"5-10y";"yes";163.01;5.0938115486182;0
16;"5";"full";"3";"Childrens hospital";"Physician";"5-10y";"yes";104.72;4.65129012160164;0
16;"6";"full";"3";"Childrens hospital";"Physician";"5-10y";"yes";98.93;4.59441252933513;1
16;"7";"basic";"2";"Childrens hospital";"Physician";"5-10y";"yes";120.13;4.78857448973328;1
16;"8";"full";"3";"Childrens hospital";"Physician";"5-10y";"yes";74.21;4.30689891198204;0
16;"9";"control";"1";"Childrens hospital";"Physician";"5-10y";"yes";221.42;5.40006135043132;0
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16;"10";"control";"1";"Childrens hospital";"Physician";"5-10y";"yes";167.37;5.12020693052555;0
16;"11";"basic";"2";"Childrens hospital";"Physician";"5-10y";"yes";183.01;5.20954079615719;0
16;"12";"control";"1";"Childrens hospital";"Physician";"5-10y";"yes";95.11;4.55503411649429;0
16;"13";"control";"1";"Childrens hospital";"Physician";"5-10y";"yes";69.93;4.24749474171578;0
16;"14";"basic";"2";"Childrens hospital";"Physician";"5-10y";"yes";66.52;4.19750265432473;0
16;"15";"control";"1";"Childrens hospital";"Physician";"5-10y";"yes";106.67;4.66973995663739;0
2 16;"16";"basic";"2";"Childrens hospital";"Physician";"5-10y";"yes";64.68;4.16945203470891;0

oNOYTULT D WN =

1(1) 16;"17";"basic";"2";"Childrens hospital";"Physician";"5-10y";"yes";207.01;5.33276710127726;0
12 16;"18";"control";"1";"Childrens hospital";"Physician";"5-10y";"yes";59.91;4.09284343609583;0
13 17;"1";"basic";"1";"Community";"Pharmacist";"<5y";"n0";227.74,5.42820462738246;0
14 17;"2";"full";"3";"Community";"Pharmacist";"<5y";"no";98.63;4.5913754749659;0

15 17;"3";"control";"2";"Community";"Pharmacist";"<5y";"no";225.56;5.41858619893898;0
16 17;"4";"control";"2";"Community";"Pharmacist";"<5y";"no";347.32;5.85024654519244;0
17 17;"5";"full";"3";"Community";"Pharmacist";"<5y";"no";89.25;4.49144142065975;1

18 17;"6";"basic";"1";"Community";"Pharmacist";"<5y";"no";176.92;5.17569765300013;0
19 17;"7";"control";"2";"Community";"Pharmacist";"<5y";"n0";322.5;5.77610313623583;0
20 17;"8";"full";"3";"Community";"Pharmacist";"<5y";"n0";120.01;4.78757507264335;0

21 17;"9";"control";"2";"Community";"Pharmacist";"<5y";"no";229.65;5.4365564107718;1
22 17;"10";"control";"2";"Community";"Pharmacist";"<5y";"no";141.56;4.95272365547726;0
23 17;"11";"control";"2";"Community";"Pharmacist";"<5y";"no";121.97;4.80377511285515;0
24 17;"12";"full";"3";"Community”;"Pharmacist”;"<5y";"no";119.39;4.7823954453573;0

25 17;"13";"basic";"1";"Community";"Pharmacist";"<5y";"no";174.19;5.16014665748937;1
26 17;"14";"basic";"1";"Community";"Pharmacist";"<5y";"no";177.35;5.17812518121963;0
27 17;"15";"full";"3";"Community";"Pharmacist";"<5y";"no";123.72;4.81802094781687;0
28 17;"16";"basic";"1";"Community";"Pharmacist";"<5y";"no";263.17;5.57280021119183;0
29 17;"17";"basic";"1";"Community";"Pharmacist";"<5y";"no";130.01;4.86761137057408;0
30 17;"18";"full";"3";"Community";"Pharmacist";"<5y";"no";81.17;4.39654572077308;0

31 18;"1";"full";"1";"Hospital";"Pharmacist";"5-10y";"yes";97.04;4.57512326463579;0

32 18;"2";"full";"1";"Hospital";"Pharmacist";"5-10y";"yes";88.51;4.48311553998079;0

33 18;"3";"control";"3";"Hospital";"Pharmacist";"5-10y";"yes";164.37;5.10211998421843;0
34 18;"4";"control";"3";"Hospital";"Pharmacist";"5-10y";"yes";327.12;5.790327076056 39;1
35 18;"5";"basic";"2";"Hospital";"Pharmacist";"5-10y";"yes";140.84,4.94762449428685;0
36 18;"6";"basic";"2";"Hospital";"Pharmacist";"5-10y";"yes";86.8;4.4636066216663;0

37 18;"7";"basic";"2";"Hospital";"Pharmacist";"5-10y";"yes";154.16;5.03799102410611;0
38 18;"8";"full";"1";"Hospital";"Pharmacist";"5-10y";"yes";171.07;5.1420728294642;1

39 18;"9";"control";"3";"Hospital";"Pharmacist";"5-10y";"yes";162.05;5.08790492958756;0
40 18;"10";"basic";"2";"Hospital";"Pharmacist";"5-10y";"yes";95.45;4.55860255017176;0
41 18;"11";"control";"3";"Hospital";"Pharmacist";"5-10y";"yes";88.36;4.48141937855192;0
42 18;"12";"control";"3";"Hospital";"Pharmacist";"5-10y";"yes";98.53;4.59036107033438;0
43 18;"13";"basic";"2";"Hospital";"Pharmacist";"5-10y";"yes";100.15;4.60666906211183;0
24 18;"14";"full";"1";"Hospital";"Pharmacist";"5-10y";"yes";121.46;4.79958499046943;0

42 18;"15";"control";"3";"Hospital";"Pharmacist";"5-10y";"yes";NA;NA;0

47 18;"16";"full";"1";"Hospital";"Pharmacist";"5-10y";"yes";82.18;4.40891196345526;0

48 18;"17";"full";"1";"Hospital";"Pharmacist";"5-10y";"yes";73.19;4.29305879961314;1

49 18;"18";"basic";"2";"Hospital";"Pharmacist";"5-10y";"yes";77.64;4.35208275830081;1
50 19;"1";"basic";"1";"Hospital";"Pharmacist";"5-10y";"no";154.24;5.03850983086224;0

51 19;"2";"full";"2";"Hospital";"Pharmacist";"5-10y";"no";106.41;4.66729955745364;0

57 19;"3";"control";"3";"Hospital";"Pharmacist";"5-10y";"no";209.71;5.34572562394303;0
53 19;"4";"control";"3";"Hospital";"Pharmacist";"5-10y";"no";206.81;5.33180049736459;1
54 19;"5";"basic";"1";"Hospital";"Pharmacist";"5-10y";"no";115.32;4.7477108727702;1

55 19;"6";"full";"2";"Hospital";"Pharmacist";"5-10y";"no";58.31;4.06577360523406;0

56 19;"7";"basic";"1";"Hospital";"Pharmacist";"5-10y";"no";163.13;5.09454742894821;0

57 19;"8","control";"3";"Hospital";"Pharmacist";"5-10y";"no";276.29;5.62145103873007;1
58 19;"9";"full";"2";"Hospital";"Pharmacist";"5-10y";"no";164.16;5.1008415619824;0

59 19;"10";"control";"3";"Hospital";"Pharmacist";"5-10y";"no";129.28;4.86198059477279;0
60 19;"11";"basic";"1";"Hospital";"Pharmacist";"5-10y";"no";143.26;4.9646611611863;0
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19;"12";"full";"2";"Hospital";"Pharmacist";"5-10y";"no";70.99;4.26253902205129;0
19;"13";"basic";"1";"Hospital";"Pharmacist";"5-10y";"no";146.38;4.98620598017308;0
19;"14";"full";"2";"Hospital";"Pharmacist";"5-10y";"no";95.6 3;4.56048657836145;0
19;"15";"basic";"1";"Hospital";"Pharmacist";"5-10y";"no";167.56;5.12134149607883;0
19;"16";"control";"3";"Hospital";"Pharmacist";"5-10y";"n0";152.6;5.02782011885036; 1
19;"17";"full";"2";"Hospital";"Pharmacist";"5-10y";"no";83.75;4.42783617070518;0
19;"18";"control";"3";"Hospital";"Pharmacist";"5-10y";"no";125.61;4.83318186869916;0
20;"1";"control";"2";"Hospital";"Pharmacist";">10y";"partly";112.03;4.71876669257063;0
20;"2";"control";"2";"Hospital";"Pharmacist";">10y";"partly";125.04;4.82863368611322;0
20;"3";"full";"3";"Hospital";"Pharmacist";">10y";"partly";75.63;4.32585302986794,0
20;"4";"full";"3";"Hospital";"Pharmacist";">10y";"partly";122.52;4.80827428196457;0
20;"5";"full";"3";"Hospital";"Pharmacist";">10y";"partly";77.84;4.35465543787775;1
20;"6";"control";"2";"Hospital";"Pharmacist";">10y";"partly";153.8;5.03565305707154; 1
20;"7";"basic";"1";"Hospital";"Pharmacist";">10y";"partly";80.03;4.38240156437895;0
20;"8";"basic";"1";"Hospital";"Pharmacist";">10y";"partly";200.52;5.3009139923953;0
20;"9";"basic";"1";"Hospital";"Pharmacist";">10y";"partly";154.97;5.04323154979924,0
20;"10";"basic";"1";"Hospital";"Pharmacist";">10y";"partly";98.59;4.59096983658695;0
20;"11";"basic";"1";"Hospital";"Pharmacist";">10y";"partly";183.13;5.21019628315286;0
20;"12";"full";"3";"Hospital";"Pharmacist";">10y";"partly";53.47;3.97912074896064;0
20;"13";"control";"2";"Hospital";"Pharmacist";">10y";"partly";67.75;4.21582445975981;0
20;"14";"control";"2";"Hospital";"Pharmacist";">10y";"partly";209.99;5.34705991053603;0
20;"15";"basic";"1";"Hospital";"Pharmacist";">10y";"partly";72.7;4.28634138453947,0
20;"16";"control";"2";"Hospital";"Pharmacist";">10y";"partly";102.98;4.634534794618;0
20;"17";"full";"3";"Hospital";"Pharmacist";">10y";"partly";158.72;5.06714164353656;0
20;"18";"full";"3";"Hospital";"Pharmacist";">10y";"partly";58.51;4.06919767980015;0
21;"1";"basic";"3";"Hospital";"Pharmacist";">10y";"yes";108.58;4.6874872284773;0
21;"2";"full";"1";"Hospital";"Pharmacist";">10y";"yes";118.89;4.77819869587045;0
21;"3";"full";"1";"Hospital";"Pharmacist";">10y";"yes";102.89;4.63366045638772;0
21;"4";"control";"2";"Hospital";"Pharmacist";">10y";"yes";293.01;5.6802067381275;0
21;"5";"full";"1";"Hospital";"Pharmacist";">10y";"yes";67.17;4.20722671927877;0
21;"6";"control";"2";"Hospital";"Pharmacist";">10y";"yes";172.59;5.15091883954331;0
21;"7";"basic";"3";"Hospital";"Pharmacist";">10y";"yes";175.58;5.16809477949806;0
21;"8";"full";"1";"Hospital";"Pharmacist";">10y";"yes";98.79;4.592996 385056 38;0
21;"9";"control";"2";"Hospital";"Pharmacist";">10y";"yes";233.83;5.454594 3556053;0
21;"10";"basic";"3";"Hospital";"Pharmacist";">10y";"yes";112.32;4.7213519402775;0
21;"11";"basic";"3";"Hospital";"Pharmacist";">10y";"yes";122.21;4.80574087644991;0
21;"12";"basic";"3";"Hospital";"Pharmacist";">10y";"yes";48.84,;3.8885496492425;0
21;"13";"full";"1";"Hospital";"Pharmacist";">10y";"yes";112.73;4.72499557905644;0
21;"14";"full";"1";"Hospital";"Pharmacist";">10y";"yes";70.24,;4.25191794932686;0
21;"15";"basic";"3";"Hospital";"Pharmacist";">10y";"yes";67.05;4.20543860972769;0
21;"16";"control";"2";"Hospital";"Pharmacist";">10y";"yes";218.34;5.38605348085212;0
21;"17";"control";"2";"Hospital";"Pharmacist";">10y";"yes";90.69;4.50744709745948;0
21;"18";"control";"2";"Hospital";"Pharmacist";">10y";"yes";194.16;5.26868256141835;0
22;"1";"control";"1";"Hospital";"Pharmacist";"5-10y";"partly";221.43;5.40010651245007;1
22;"2";"basic";"3";"Hospital";"Pharmacist";"5-10y";"partly";151.81;5.02262973894462;0
22;"3";"basic";"3";"Hospital";"Pharmacist";"5-10y";"partly";166.24;5.11343252735092;0
22;"4";"basic";"3";"Hospital";"Pharmacist";"5-10y";"partly";184.09;5.21542476845847;0
22;"5";"control";"1";"Hospital";"Pharmacist";"5-10y";"partly";199.25;5.29456031767032;0
22;"6";"full";"2";"Hospital";"Pharmacist";"5-10y";"partly";73.63;4.29905255138063;0
22;"7";"full";"2";"Hospital";"Pharmacist";"5-10y";"partly";90.72;4.50777783997944;0
22;"8";"basic";"3";"Hospital";"Pharmacist";"5-10y";"partly";158.55;5.066070000984 36;1
22;"9";"full";"2";"Hospital";"Pharmacist";"5-10y";"partly";183.29;5.21106959798376;0
22;"10";"control";"1";"Hospital";"Pharmacist";"5-10y";"partly";286.07;5.65623653611693;0
22;"11";"control";"1";"Hospital";"Pharmacist";"5-10y";"partly";113.13;4.72853759993838;1
22;"12";"full";"2";"Hospital";"Pharmacist";"5-10y";"partly";90;4.49980967033027;0
22;"13";"control";"1";"Hospital";"Pharmacist";"5-10y";"partly";120.37;4.79057033239164;1
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22;"14";"control";"1";"Hospital";"Pharmacist";"5-10y";"partly";336.11;5.81743848733813;0
22;"15";"basic";"3";"Hospital";"Pharmacist";"5-10y";"partly";141.96;4.9555453277783;0
22;"16";"full";"2";"Hospital";"Pharmacist";"5-10y";"partly";89.58;4.49513208077915;0
22;"17";"basic";"3";"Hospital";"Pharmacist";"5-10y";"partly";133.51;4.894176381402;0
22;"18";"full";"2";"Hospital";"Pharmacist";"5-10y";"partly";111.56;4.71456256275929;0
23;"1";"full";"2";"Hospital";"Pharmacist";">10y";"no";84.44;4.43604122298012;0
23;"2";"basic";"1";"Hospital";"Pharmacist";">10y";"no";181.09;5.19899414525325;0
23;"3";"control";"3";"Hospital";"Pharmacist";">10y";"n0";162.09;5.08815173652408;0
23;"4";"basic";"1";"Hospital";"Pharmacist";">10y";"no";218.47;5.386648705338;0
23;"5";"full";"2";"Hospital";"Pharmacist";">10y";"n0";60.3;4.09933210373314,0
23;"6";"basic";"1";"Hospital";"Pharmacist";">10y";"no0";179.37;5.18945071156092;0
23;"7";"full";"2";"Hospital";"Pharmacist";">10y";"no";87.69;4.47380786779126;0
23;"8";"control";"3";"Hospital";"Pharmacist";">10y";"no";111.75;4.71626423349368;0
23;"9";"full";"2";"Hospital";"Pharmacist";">10y";"n0";90.96;4.51041984944228;0
23;"10";"control";"3";"Hospital";"Pharmacist";">10y";"no";NA;NA;NA
23;"11";"full";"2";"Hospital";"Pharmacist";">10y";"n0";40.15;3.69262244039277;0
23;"12";"basic";"1";"Hospital";"Pharmacist";">10y";"n0";143.22;4.96438190957879; 1
23;"13";"basic";"1";"Hospital";"Pharmacist";">10y";"n0";80.83;4.39234818374575;0
23;"14";"control";"3";"Hospital";"Pharmacist";">10y";"n0";159.21;5.07022408550791;0
23;"15";"full";"2";"Hospital";"Pharmacist";">10y";"no";70.63;4.25745498342083;0
23;"16";"control";"3";"Hospital";"Pharmacist";">10y";"n0";95.3;4.55702981066016;0
23;"17";"control";"3";"Hospital";"Pharmacist";">10y";"n0";115.05;4.74536681648137;0
23;"18";"basic";"1";"Hospital";"Pharmacist";">10y";"n0";111.94;4.71796301346321;1
24;"1";"basic";"2";"Community";"Pharmacist";">10y";"no";222.82;5.40636427063117;0
24;"2";"full";"1";"Community";"Pharmacist";">10y";"no0";154.36;5.03928753666942;0
24;"3";"basic";"2";"Community";"Pharmacist";">10y";"no";316.09;5.75602698316279;0
24;"4";"basic";"2";"Community";"Pharmacist";">10y";"no";377.45;5.9334381095856 3;0
24;"5";"full";"1";"Community";"Pharmacist";">10y";"n0";155.7;5.04793107883995;0
24;"6";"basic";"2";"Community";"Pharmacist";">10y";"no";153.49;5.03363541832532;0
24;"7";"control";"3";"Community";"Pharmacist";">10y";"no0";294.28;5.68453169506406;0
24;"8";"full";"1";"Community";"Pharmacist";">10y";"n0";165.03;5.10612727555548;0
24;"9";"basic";"2";"Community";"Pharmacist";">10y";"n0";290.69;5.67225740724834;0
24;"10";"control";"3";"Community";"Pharmacist";">10y";"no";167.35;5.12008742765734;0
24;"11";"basic";"2";"Community";"Pharmacist";">10y";"no";191.87;5.25681805937001;0
24;"12";"control";"3";"Community";"Pharmacist";">10y";"no";264.94;5.57950338525612;0
24;"13";"full";"1";"Community";"Pharmacist";">10y";"n0";91.74;4.51895848916903;0
24;"14";"control";"3";"Community";"Pharmacist";">10y";"no0";255.69;5.54396577320232;0
24;"15";"full";"1";"Community";"Pharmacist";">10y";"no";133.68;4.89544888428714;0
24;"16";"control";"3";"Community";"Pharmacist";">10y";"no";261.32;5.56574570997255;1
24;"17";"full";"1";"Community";"Pharmacist";">10y";"no";178.17;5.18273815069588;0
24;"18";"control";"3";"Community";"Pharmacist";">10y";"no";87.75;4.47449186234598;1
25;"1";"basic";"2";"Hospital";"Pharmacist";"<5y";"partly";91.18;4.5128355747853;0
25;"2";"basic";"2";"Hospital";"Pharmacist";"<5y";"partly";136.94;4.91954287369292;1
25;"3";"control";"1";"Hospital";"Pharmacist";"<5y";"partly";179.22;5.18861410145607;0
25;"4";"control";"1";"Hospital";"Pharmacist";"<5y";"partly";436.34;6.07842175596388;0
25;"5";"full";"3";"Hospital";"Pharmacist";"<5y";"partly";85.66;4.45038597218722;0
25;"6";"control";"1";"Hospital";"Pharmacist";"<5y";"partly";278.95;5.63103255429154;0
25;"7";"full";"3";"Hospital";"Pharmacist";"<5y";"partly";86.37;4.45864039329219;0
25;"8";"full";"3";"Hospital";"Pharmacist";"<5y";"partly";64.02;4.15919553454172;0
25;"9";"full";"3";"Hospital";"Pharmacist";"<5y";"partly";84.78;4.44005966592449;0
25;"10";"basic";"2";"Hospital";"Pharmacist";"<5y";"partly";125.99;4.83620253872254,0
25;"11";"control";"1";"Hospital";"Pharmacist";"<5y";"partly";233.68;5.45395265807949;0
25;"12";"full";"3";"Hospital";"Pharmacist";"<5y";"partly";67.86;4.21744675935608;0
25;"13";"control";"1";"Hospital";"Pharmacist";"<5y";"partly";155.72;5.04805952274226;0
25;"14";"basic";"2";"Hospital";"Pharmacist";"<5y";"partly";92.81;4.5305543926073;0
25;"15";"basic";"2";"Hospital";"Pharmacist";"<5y";"partly";142.77;4.96123494380113;0
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25;"16";"basic";"2";"Hospital";"Pharmacist";"<5y";"partly";54.85;4.00460218672124;1
25;"17";"full";"3";"Hospital";"Pharmacist";"<5y";"partly";79.17;4.37159743918334,0
25;"18";"control";"1";"Hospital";"Pharmacist";"<5y";"partly";283.75;5.64809356879561;1
26;"1";"full";"1";"Hospital";"Pharmacist";"5-10y";"partly";107.47;4.67721173885306;0
26;"2";"basic";"2";"Hospital";"Pharmacist";"5-10y";"partly";170.22;5.13709171804881;0
26;"3";"full";"1";"Hospital";"Pharmacist";"5-10y";"partly";77.27;4.34730578194549;0
26;"4";"control";"3";"Hospital";"Pharmacist";"5-10y";"partly";305.18;5.72090176646359;0
26;"5";"full";"1";"Hospital";"Pharmacist";"5-10y";"partly";87.53;4.47198159174435;0
26;"6";"basic";"2";"Hospital";"Pharmacist";"5-10y";"partly";107.33;4.67590820049343;0
26;"7";"control";"3";"Hospital";"Pharmacist";"5-10y";"partly";319.44;5.76656946275497;0
26;"8";"full";"1";"Hospital";"Pharmacist";"5-10y";"partly";91.42;4.5154642729036;0
26;"9";"full";"1";"Hospital";"Pharmacist";"5-10y";"partly";104.55;4.64966542587464;0
26;"10";"full";"1";"Hospital";"Pharmacist";"5-10y";"partly";106.45;4.66767539133949;0
26;"11";"basic";"2";"Hospital";"Pharmacist";"5-10y";"partly";129.4;4.8629083820668;0
26;"12";"basic";"2";"Hospital";"Pharmacist";"5-10y";"partly";104.34;4.64765479759425;0
26;"13";"control";"3";"Hospital";"Pharmacist";"5-10y";"partly";118.93;4.77853508473915;0
26;"14";"basic";"2";"Hospital";"Pharmacist";"5-10y";"partly";97.12;4.57594732731119;0
26;"15";"control";"3";"Hospital";"Pharmacist";"5-10y";"partly";150.26;5.01236712694101;0
26;"16";"control";"3";"Hospital";"Pharmacist";"5-10y";"partly";76.48;4.33702926874315;1
26;"17";"basic";"2";"Hospital";"Pharmacist";"5-10y";"partly";106.06;4.66400497170898;0
26;"18";"control";"3";"Hospital";"Pharmacist";"5-10y";"partly";252.22;5.53030172252773;0
27;"1";"basic";"3";"Community";"Pharmacist";"<5y";"no";188.98;5.24164118935448;0
27;"2";"control";"2";"Community";"Pharmacist";"<5y";"no";232.09;5.447125227475;0
27;"3";"basic";"3";"Community";"Pharmacist";"<5y";"n0";260.49;5.56256447274066;1
27;"4";"full";"1";"Community";"Pharmacist";"<5y";"no";86.23;4.45701814496423;0
27;"5";"full";"1";"Community";"Pharmacist";"<5y";"no0";98.11;4.5860892981753;0
27;"6";"full";"1";"Community";"Pharmacist";"<5y";"no";79;4.36944785246702;0
27;"7";"basic";"3";"Community";"Pharmacist";"<5y";"no";200.23;5.29946670580456;0
27;"8";"basic";"3";"Community";"Pharmacist";"<5y";"no";168.66;5.1278848541465;0
27;"9";"basic";"3";"Community";"Pharmacist";"<5y";"no";221.89;5.40218176357832;0
27;"10";"control";"2";"Community";"Pharmacist";"<5y";"no";175.46;5.16741109670024;0
27;"11";"full";"1";"Community";"Pharmacist";"<5y";"n0";70.38;4.25390913189344;0
27;"12";"basic";"3";"Community";"Pharmacist";"<5y";"no0";79.14;4.37121843595728;0
27;"13";"control";"2";"Community";"Pharmacist";"<5y";"no";153.64;5.0346122034777;0
27;"14";"control";"2";"Community";"Pharmacist";"<5y";"no";134.54;4.90186155259746;0
27;"15";"control";"2";"Community";"Pharmacist";"<5y";"no";135.93;4.91214004734716;0
27;"16";"control";"2";"Community";"Pharmacist";"<5y";"no";120.61;4.79256219959515;0
27;"17""full";"1";"Community";"Pharmacist";"<5y";"no";83.64;4.42652187456043;0
27;"18";"full";"1";"Community";"Pharmacist";"<5y";"no";72.5;4.28358656 18606 3;0
28;"1";"control";"1";"Hospital";"Pharmacist";"<5y";"no";131.03;4.87542630461649;0
28;"2";"full";"2";"Hospital";"Pharmacist";"<5y";"n0";80.53;4.38862978580745;0
28;"3";"full";"2";"Hospital";"Pharmacist";"<5y";"n0";53.03;3.97085779114904;1
28;"4";"basic";"3";"Hospital";"Pharmacist";"<5y";"n0";172.16;5.14842427697342;0
28;"5";"control";"1";"Hospital";"Pharmacist";"<5y";"n0";196.47;5.28050974789807;0
28;"6";"full";"2";"Hospital";"Pharmacist";"<5y";"n0";52.88;3.96802519554343;0
28;"7";"control";"1";"Hospital";"Pharmacist";"<5y";"no0";206.43;5.3299613718825;0
28;"8";"full";"2";"Hospital";"Pharmacist";"<5y";"n0";59.59;4.08748777475889;0
28;"9";"basic";"3";"Hospital";"Pharmacist";"<5y";"n0";163.37;5.09601756703842;0
28;"10";"control";"1";"Hospital";"Pharmacist";"<5y";"n0";263.76;5.57503959876348;0
28;"11";"basic";"3";"Hospital";"Pharmacist";"<5y";"n0";119.17;4.78055104510271;0
28;"12";"control";"1";"Hospital";"Pharmacist";"<5y";"no0";157.4;5.0587903359833;0
28;"13";"basic";"3";"Hospital";"Pharmacist";"<5y";"n0";98.47;4.58975193325971;0
28;"14";"full";"2";"Hospital";"Pharmacist";"<5y";"no";126.36;4.83913497593388;0
28;"15";"basic";"3";"Hospital";"Pharmacist";"<5y";"n0";103.16;4.63628118101314;0
28;"16";"basic";"3";"Hospital";"Pharmacist";"<5y";"n0";255.31;5.54247849308472;1
28;"17";"control";"1";"Hospital";"Pharmacist";"<5y";"no";138.04;4.9275434982298;0
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28;"18";"full";"2";"Hospital";"Pharmacist";"<5y";"no";51.03;3.93241369507588;0
29;"1";"control";"1";"Hospital";"Pharmacist";"5-10y";"no";294.44;5.6850752471905;0
29;"2";"full";"3";"Hospital";"Pharmacist";"5-10y";"no";97.34;4.57821000440531;0
29;"3";"control";"1";"Hospital";"Pharmacist";"5-10y";"n0";259.62;5.55921902346485;0
29;"4";"basic";"2";"Hospital";"Pharmacist";"5-10y";"no";135.95;4.91228717107848;0
29;"5";"basic";"2";"Hospital";"Pharmacist";"5-10y";"n0";114.76;4.74284299111316;0
29;"6";"full";"3";"Hospital";"Pharmacist";"5-10y";"no";100.65;4.6116491520858;0
29;"7";"control";"1";"Hospital";"Pharmacist";"5-10y";"no0";256.29;5.5463096 15831640
29;"8";"control";"1";"Hospital";"Pharmacist";"5-10y";"no";230.66;5.44094476479779;1
29;"9";"basic";"2";"Hospital";"Pharmacist";"5-10y";"no0";157.86;5.06170856428026;0
29;"10";"full";"3";"Hospital";"Pharmacist";"5-10y";"no";110.1;4.70138904372863;0
29;"11";"full";"3";"Hospital";"Pharmacist";"5-10y";"n0";80.45;4.38763587343839;0
29;"12";"control";"1";"Hospital";"Pharmacist";"5-10y";"no";168.36;5.12610454390237;0
29;"13";"basic";"2";"Hospital";"Pharmacist";"5-10y";"no0";93.69;4.5399914599631;0
29;"14";"basic";"2";"Hospital";"Pharmacist";"5-10y";"n0";129.06;4.86027741250769;0
29;"15";"full";"3";"Hospital";"Pharmacist";"5-10y";"n0";79.81;4.37964880988792;0
29;"16";"full";"3";"Hospital";"Pharmacist";"5-10y";"n0";80.67;4.39036675894888;0
29;"17";"basic";"2";"Hospital";"Pharmacist";"5-10y";"no0";128.28;4.85421537482495;0
29;"18";"control";"1";"Hospital";"Pharmacist";"5-10y";"no";224.51;5.41392024962012;0
30;"1";"basic";"2";"Childrens hospital";"Pharmacist";">10y";"yes";77.35;4.34834057701907,0
30;"2";"basic";"2";"Childrens hospital";"Pharmacist";">10y";"yes";78.42;4.36207899686419;0
30;"3";"basic";"2";"Childrens hospital";"Pharmacist";">10y";"yes";191.23;5.25347689207488;0
30;"4";"full";"3";"Childrens hospital";"Pharmacist";">10y";"yes";36.69;3.60250423836719;0
30;"5";"full";"3";"Childrens hospital";"Pharmacist";">10y";"yes";38.82;3.65893557774086;0
30;"6";"full";"3";"Childrens hospital";"Pharmacist";">10y";"yes";34.28;3.53456209372958;0
30;"7";"control";"1";"Childrens hospital";"Pharmacist";">10y";"yes";86.63;4.46164617590205;0
30;"8";"control";"1";"Childrens hospital";"Pharmacist";">10y";"yes";83.81;4.42855233211082;0
30;"9";"full";"3";"Childrens hospital";"Pharmacist";">10y";"yes";52.55;3.96176509732296;0
30;"10";"full";"3";"Childrens hospital";"Pharmacist";">10y";"yes";55.48;4.01602259544663;0
30;"11";"control";"1";"Childrens hospital";"Pharmacist";">10y";"yes";122.57;4.80868229535307;0
30;"12";"basic";"2";"Childrens hospital";"Pharmacist";">10y";"yes";42.17;3.74170906775847;1
30;"13";"full";"3";"Childrens hospital";"Pharmacist";">10y";"yes";41.88;3.73480838600234;0
30;"14";"basic";"2";"Childrens hospital";"Pharmacist";">10y";"yes";79.32;4.37349030365159;0
30;"15";"basic";"2";"Childrens hospital";"Pharmacist";">10y";"yes";35.32;3.56444937573576;0
30;"16";"control";"1";"Childrens hospital";"Pharmacist";">10y";"yes";79.85;4.38014987466102;1
30;"17";"control";"1";"Childrens hospital";"Pharmacist";">10y";"yes";55.41;4.01476008287926;0
30;"18";"control";"1";"Childrens hospital";"Pharmacist";">10y";"yes";71.28;4.26661578316255;0
31;"1";"basic";"2";"Childrens hospital";"Pharmacist";"5-10y";"yes";99.49;4.60005713660127;0
31;"2";"full";"3";"Childrens hospital";"Pharmacist";"5-10y";"yes";63.49;4.15088241318236;0
31;"3";"control";"1";"Childrens hospital";"Pharmacist";"5-10y";"yes";295.12;5.68738205328842;1
31;"4";"full";"3";"Childrens hospital";"Pharmacist";"5-10y";"yes";54.91;4.00569548129078;0
31;"5";"basic";"2";"Childrens hospital";"Pharmacist";"5-10y";"yes";87.85;4.47563081463311;0
31;"6";"basic";"2";"Childrens hospital";"Pharmacist";"5-10y";"yes";98.07;4.58568150940423;0
31;"7";"control";"1";"Childrens hospital";"Pharmacist";"5-10y";"yes";131.68;4.88037473692876;0
31;"8";"control";"1";"Childrens hospital";"Pharmacist";"5-10y";"yes";207.97;5.33739383852983;0
31;"9";"full";"3";"Childrens hospital";"Pharmacist";"5-10y";"yes";82.92;4.41787628756758;0
31;"10";"basic";"2";"Childrens hospital";"Pharmacist";"5-10y";"yes";96.12;4.56559741086827;0
31;"11";"full";"3";"Childrens hospital";"Pharmacist";"5-10y";"yes";57.53;4.0523065508752;0
31;"12";"basic";"2";"Childrens hospital";"Pharmacist";"5-10y";"yes";64.26;4.16293735368771;1
31;"13";"control";"1";"Childrens hospital";"Pharmacist";"5-10y";"yes";71.65;4.27179315427418;0
31;"14";"full";"3";"Childrens hospital";"Pharmacist";"5-10y";"yes";61.78;4.12357968749044,0
31;"15";"control";"1";"Childrens hospital";"Pharmacist";"5-10y";"yes";65.4;4.18052225846315;1
31;"16";"basic";"2";"Childrens hospital";"Pharmacist";"5-10y";"yes";59.28;4.08227198098783;1
31;"17";"control";"1";"Childrens hospital";"Pharmacist";"5-10y";"yes";108.73;4.68886774500966;0
31;"18";"full";"3";"Childrens hospital";"Pharmacist";"5-10y";"yes";66.49;4.1970515604 1436;0
32;"1";"control";"1";"Childrens hospital";"Physician";"<5y";"yes";142.92;4.96228503315521;0
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32;"2";"basic";"3";"Childrens hospital";"Physician";"<5y";"yes";144.59;4.97390215104003;0
32;"3";"full";"2";"Childrens hospital";"Physician";"<5y";"yes";63.42;4.1497792691102;0
32;"4";"control";"1";"Childrens hospital";"Physician";"<5y";"yes";323.2;5.77827132664694;0
32;"5";"basic";"3";"Childrens hospital";"Physician";"<5y";"yes";157.83;5.06151850441083;0
32;"6";"control";"1";"Childrens hospital";"Physician";"<5y";"yes";209.03;5.34247778233369;0
32;"7";"control";"1";"Childrens hospital";"Physician";"<5y";"yes";206.43;5.3299613718825;0
32;"8";"basic";"3";"Childrens hospital";"Physician";"<5y";"yes";117.74;4.76847880360012;0
32;"9";"full";"2";"Childrens hospital";"Physician";"<5y";"yes";76.98;4.3435456478556;0
32;"10";"basic";"3";"Childrens hospital";"Physician";"<5y";"yes";91.79;4.519503359231;0
32;"11";"full";"2";"Childrens hospital";"Physician";"<5y";"yes";88.71,4.4853726225325;0
32;"12";"control";"1";"Childrens hospital";"Physician";"<5y";"yes";85.7;4.45085282560373;0
32;"13";"full";"2";"Childrens hospital";"Physician";"<5y";"yes";72.35;4.28151545307749;0
32;"14";"basic";"3";"Childrens hospital";"Physician";"<5y";"yes";107.3;4.67562864963665;0
32;"15";"full";"2";"Childrens hospital";"Physician";"<5y";"yes";52.2;3.95508249488859;0
32;"16";"full";"2";"Childrens hospital";"Physician";"<5y";"yes";96.29;4.56736447125219;0
32;"17";"control";"1";"Childrens hospital";"Physician";"<5y";"yes";124.39;4.82342179122187,0
32;"18";"basic";"3";"Childrens hospital";"Physician";"<5y";"yes";79.78;4.37927284647726;0
33;"1";"basic";"1";"Hospital";"Pharmacist";"5-10y";"no0";208.24;5.33869126068631;0
33;"2";"basic";"1";"Hospital";"Pharmacist";"5-10y";"no";230.85;5.441768148953;0
33;"3";"control";"2";"Hospital";"Pharmacist";"5-10y";"no";204.33;5.31973633392134;1
33;"4";"control";"2";"Hospital";"Pharmacist";"5-10y";"n0";223.01;5.40721661350403;0
33;"5";"basic";"1";"Hospital";"Pharmacist";"5-10y";"n0";139.49;4.93799291410414,0
33;"6";"control";"2";"Hospital";"Pharmacist";"5-10y";"no";116.64;4.75909226826035;0
33;"7";"full";"3";"Hospital";"Pharmacist";"5-10y";"no";129.08;4.86043236718376;0
33;"8";"control";"2";"Hospital";"Pharmacist";"5-10y";"no";170.3;5.13756158766864;1
33;"9";"full";"3";"Hospital";"Pharmacist";"5-10y";"no";79.14;4.37121843595728;0
33;"10";"full";"3";"Hospital";"Pharmacist";"5-10y";"no";78.79;4.3667860852576;0
33;"11";"basic";"1";"Hospital";"Pharmacist";"5-10y";"no";124.81;4.82679258093036;0
33;"12";"control";"2";"Hospital";"Pharmacist";"5-10y";"no0";89.38;4.4928969435053;0
33;"13";"full";"3";"Hospital";"Pharmacist";"5-10y";"no";77.9;4.3554259528767;0
33;"14";"control";"2";"Hospital";"Pharmacist";"5-10y";"no0";198.42;5.29038599622176;0
33;"15"™;"full";"3";"Hospital";"Pharmacist";"5-10y";"no";71.03;4.26310232300972;0
33;"16";"full";"3";"Hospital";"Pharmacist";"5-10y";"n0";61.35;4.11659517115692;0
33;"17";"basic";"1";"Hospital";"Pharmacist";"5-10y";"no";142.95;4.96249491876832;0
33;"18";"basic";"1";"Hospital";"Pharmacist";"5-10y";"no";136.41;4.91566505650503;0
34;"1";"full";"3";"Childrens hospital";"Physician";"<5y";"partly";59.83;4.09150720740194;0
34;"2";"basic";"1";"Childrens hospital";"Physician";"<5y";"partly";117.57;4.76703390087965;0
34;"3";"control";"2";"Childrens hospital";"Physician";"<5y";"partly";298.67;5.69933928495883;0
34;"4";"basic";"1";"Childrens hospital";"Physician";"<5y";"partly";208.39;5.339411324083;0
34;"5";"basic";"1";"Childrens hospital";"Physician";"<5y";"partly";161.98;5.08747287082084;0
34;"6";"full";"3";"Childrens hospital";"Physician";"<5y";"partly";66.88;4.20289996877645;0
34;"7";"full";"3";"Childrens hospital";"Physician";"<5y";"partly";89.8;4.49758497530815;0
34;"8";"control";"2";"Childrens hospital";"Physician";"<5y";"partly";148.99;5.00387918959925;0
34;"9";"basic";"1";"Childrens hospital";"Physician";"<5y";"partly";247.88;5.51294475809391;0
34;"10";"basic";"1";"Childrens hospital";"Physician";"<5y";"partly";156.37;5.05222499385542;0
34;"11";"control";"2";"Childrens hospital";"Physician";"<5y";"partly";164.62;5.1036397875445;0
34;"12";"full";"3";"Childrens hospital";"Physician";"<5y";"partly";64.87;4.17238526722496;0
34;"13";"control";"2";"Childrens hospital";"Physician";"<5y";"partly";120.26;4.78965606561142;1
34;"14";"control";"2";"Childrens hospital";"Physician";"<5y";"partly";222.84;5.40645402515262;0
34;"15";"basic";"1";"Childrens hospital";"Physician";"<5y";"partly";118.34;4.77356183724855;0
34;"16";"full";"3";"Childrens hospital";"Physician";"<5y";"partly";51.72;3.94584455390366;0
34;"17";"full";"3";"Childrens hospital";"Physician";"<5y";"partly";107.63;4.67869941927621;0
34;"18";"control";"2";"Childrens hospital";"Physician";"<5y";"partly";116.22;4.75548494664696;0
35;"1";"control";"2";"Hospital";"Pharmacist";">10y";"no";248.3;5.51463769251412;0
35;"2";"basic";"1";"Hospital";"Pharmacist";">10y";"no";272.44;5.60741840637312;1
35;"3";"full";"3";"Hospital";"Pharmacist";">10y";"no";93.72;4.5403116136396;0

https://mc.manuscriptcentral.com/bmjpo

Page 64 of 82

e~ . £


http://bmjpaedsopen.bmj.com/

Page 65 of 82 BMJ Paediatrics Open

oNOYTULT D WN =

35;"4";"full";"3";"Hospital";"Pharmacist";">10y";"no";175.63;5.16837950943364;0
35;"5";"control";"2";"Hospital";"Pharmacist";">10y";"no";144.66;4.97438616142114;1
35;"6";"control";"2";"Hospital";"Pharmacist";">10y";"no";182.59;5.20724320214864;0
35;"7";"full";"3";"Hospital";"Pharmacist";">10y";"n0";216.33;5.37680501959678;1
35;"8";"basic";"1";"Hospital";"Pharmacist";">10y";"n0";47.16;3.85354607566917 ;1
35;"9";"full";"3";"Hospital";"Pharmacist";">10y";"n0";129.41;4.86298565883358;0
35;"10";"full";"3";"Hospital";"Pharmacist";">10y";"n0";93.78;4.5409516 1366 144;0
35;"11";"basic";"1";"Hospital";"Pharmacist";">10y";"n0";136.01;4.91272841244466;0
35;"12";"basic";"1";"Hospital";"Pharmacist";">10y";"no";154.13;5.03779640215863;0
35;"13";"control";"2";"Hospital";"Pharmacist";">10y";"no0";148.47;5.0003829176319;1
35;"14";"basic";"1";"Hospital";"Pharmacist";">10y";"no";158.62;5.06651140465517;0
35;"15";"full";"3";"Hospital";"Pharmacist";">10y";"n0";96.66;4.57119966641694 ;0
35;"16";"basic";"1";"Hospital";"Pharmacist";">10y";"no";86.26;4.4573659912197;0
35;"17";"control";"2";"Hospital";"Pharmacist";">10y";"n0";122.37;4.80704924199758;1
35;"18";"control";"2";"Hospital";"Pharmacist";">10y";"no";177.35;5.17812518121963;0
36;"1";"full";"3";"Community";"Pharmacist";"<5y";"partly";68.8;4.2312037449393;0
36;"2";"control";"1";"Community";"Pharmacist";"<5y";"partly";229.23;5.43472586632759;0
36;"3";"full";"3";"Community";"Pharmacist";"<5y";"partly";100.29;4.60806598910012;0
36;"4";"control";"1";"Community";"Pharmacist";"<5y";"partly";250.55;5.52365850140573;0
36;"5";"control";"1";"Community";"Pharmacist";"<5y";"partly";181.53;5.20142092930234;0
36;"6";"control";"1";"Community";"Pharmacist";"<5y";"partly";217.98;5.38440331546117;0
36;"7";"basic";"2";"Community";"Pharmacist";"<5y";"partly";208.16;5.3383070147642;0
36;"8";"full";"3";"Community";"Pharmacist";"<5y";"partly";NA;NA;NA
36;"9";"basic";"2";"Community";"Pharmacist";"<5y";"partly";138.87;4.93353824371129;0
36;"10";"basic";"2";"Community";"Pharmacist";"<5y";"partly";254.02;5.53741300407617;0
36;"11";"full";"3";"Community";"Pharmacist";"<5y";"partly";90.28;4.50291595194934,0
36;"12";"control";"1";"Community";"Pharmacist";"<5y";"partly";110.93;4.70889937175057;0
36;"13";"basic";"2";"Community";"Pharmacist";"<5y";"partly";82.11;4.4080598117207;0
36;"14";"basic";"2";"Community";"Pharmacist";"<5y";"partly";115.53;4.74953023649493;0
36;"15";"basic";"2";"Community";"Pharmacist";"<5y";"partly";85.59;4.44956845389352;0
36;"16";"full";"3";"Community";"Pharmacist";"<5y";"partly";NA;NA;NA
36;"17";"control";"1";"Community";"Pharmacist";"<5y";"partly";108.66;4.68822374112338;0
36;"18";"full";"3";"Community";"Pharmacist";"<5y";"partly";70.76;4.25929386929158;0
37;"1";"basic";"2";"Community";"Pharmacist";">10y";"partly";225.57;5.41863053205805;0
37;"2";"basic";"2";"Community";"Pharmacist";">10y";"partly";151.9;5.02322240960173;0
37;"3";"control";"3";"Community";"Pharmacist";">10y";"partly";309.37;5.73453797157619;0
37;"4";"control";"3";"Community";"Pharmacist";">10y";"partly";217.72;5.383209833566;0
37;"5";"basic";"2";"Community";"Pharmacist";">10y";"partly";141.23;4.95038976708097;0
37;"6";"full";"1";"Community";"Pharmacist";">10y";"partly";136.33;4.91507841719804,0
37;"7";"full";"1";"Community";"Pharmacist";">10y";"partly";174.62;5.16261218438266;0
37;"8";"full";"1";"Community";"Pharmacist";">10y";"partly";192.91;5.2622237588998;0
37;"9";"full";"1";"Community";"Pharmacist";">10y";"partly";132.08;4.88340779961187;0
37;"10";"control";"3";"Community";"Pharmacist";">10y";"partly";187.11;5.231696679206 14,0
37;"11";"control";"3";"Community";"Pharmacist";">10y";"partly";145.62;4.98100048896656;0
37;"12";"control";"3";"Community";"Pharmacist";">10y";"partly";187.12;5.23175012227592;1
37;"13";"full";"1";"Community";"Pharmacist";">10y";"partly";161.76;5.08611375527216;0
37;"14";"basic";"2";"Community";"Pharmacist";">10y";"partly";139.88;4.94078491219518;0
37;"15";"control";"3";"Community";"Pharmacist";">10y";"partly";119.6;4.78415284151653;0
37;"16";"full";"1";"Community";"Pharmacist";">10y";"partly";190.33;5.24875940769969;0
37;"17";"basic";"2";"Community";"Pharmacist";">10y";"partly";125.63;4.83334107901633;0
37;"18";"basic";"2";"Community";"Pharmacist";">10y";"partly";113.63;4.73294755592992;0
38;"1";"control";"1";"Community";"Pharmacist";"<5y";"partly";273;5.60947179518496;0
38;"2";"full";"2";"Community";"Pharmacist";"<5y";"partly";171.99;5.1474363355884,0
38;"3";"basic";"3";"Community";"Pharmacist";"<5y";"partly";243.55;5.49532226025255;0
38;"4";"full";"2";"Community";"Pharmacist";"<5y";"partly";115.3;4.74753742727501;0
38;"5";"full";"2";"Community";"Pharmacist";"<5y";"partly";109.19;4.69308948402597;0
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38;"6";"full";"2";"Community";"Pharmacist";"<5y";"partly";69.77;4.24520411795115;0
38;"7";"control";"1";"Community";"Pharmacist";"<5y";"partly";286.29;5.65700528309727;0
38;"8";"basic";"3";"Community";"Pharmacist";"<5y";"partly";266.63;5.58586192954583;0
38;"9";"full";"2";"Community";"Pharmacist";"<5y";"partly";152.92;5.02991490882821;0
38;"10";"control";"1";"Community";"Pharmacist";"<5y";"partly";278.8;5.63049467888637;0
38;"11";"control";"1";"Community";"Pharmacist";"<5y";"partly";193.6;5.26579417484248;0
38;"12";"control";"1";"Community";"Pharmacist";"<5y";"partly";176.73;5.17462314420171;1
38;"13";"basic";"3";"Community";"Pharmacist";"<5y";"partly";115.68;4.75082775841045;0
38;"14";"basic";"3";"Community";"Pharmacist";"<5y";"partly";125.18;4.82975270149656;0
38;"15";"control";"1";"Community";"Pharmacist";"<5y";"partly";225.73;5.41933959479549;1
38;"16";"full";"2";"Community";"Pharmacist";"<5y";"partly";87.69;4.47380786779126;0
38;"17";"basic";"3";"Community";"Pharmacist";"<5y";"partly";139.44;4.93763440121177;0
38;"18";"basic";"3";"Community";"Pharmacist";"<5y";"partly";158.7;5.06701562753236;0
39;"1";"full";"2";"Community";"Pharmacist";"5-10y";"yes";151.24;5.01886797902273;0
39;"2";"control";"1";"Community";"Pharmacist";"5-10y";"yes";216.59;5.3780061654494;0
39;"3";"full";"2";"Community";"Pharmacist";"5-10y";"yes";151.29;5.01919852475674,0
39;"4";"full";"2";"Community";"Pharmacist";"5-10y";"yes";113.66;4.73321153586898;0
39;"5";"control";"1";"Community";"Pharmacist";"5-10y";"yes";277.91;5.62729732026801;0
39;"6";"basic";"3";"Community";"Pharmacist";"5-10y";"yes";192.92;5.26227559520077;0
39;"7";"basic";"3";"Community";"Pharmacist";"5-10y";"yes";197.66;5.28654838294804 ;0
39;"8";"full";"2";"Community";"Pharmacist";"5-10y";"yes";123.03;4.81242822807208;0
39;"9";"full";"2";"Community";"Pharmacist";"5-10y";"yes";120.11;4.7884079895664,0
39;"10";"control";"1";"Community";"Pharmacist";"5-10y";"yes";441.91;6.09110624 143485;0
39;"11";"control";"1";"Community";"Pharmacist";"5-10y";"yes";276.94;5.62380087622657;0
39;"12";"basic";"3";"Community";"Pharmacist";"5-10y";"yes";132.05;4.88318063874314;0
39;"13";"full";"2";"Community";"Pharmacist";"5-10y";"yes";145.51;4.98024481277219;0
39;"14";"basic";"3";"Community";"Pharmacist";"5-10y";"yes";185.18;5.2213283250199;0
39;"15";"basic";"3";"Community";"Pharmacist";"5-10y";"yes";120.26;4.78965606561142;0
39;"16";"basic";"3";"Community";"Pharmacist";"5-10y";"yes";124.3;4.82269799851667;0
39;"17";"control";"1";"Community";"Pharmacist";"5-10y";"yes";156.88;5.05548118188809;0
39;"18";"control";"1";"Community";"Pharmacist";"5-10y";"yes";167.71;5.12223629734354;0
40;"1";"basic";"2";"Childrens hospital";"Pharmacist";"<5y";"yes";127.85;4.8508577017372;0
40;"2";"control";"3";"Childrens hospital";"Pharmacist";"<5y";"yes";176.46;5.17309422179396;0
40;"3";"full";"1";"Childrens hospital";"Pharmacist";"<5y";"yes";62.63;4.13724439653732;0
40;"4";"full";"1";"Childrens hospital";"Pharmacist";"<5y";"yes";67.92;4.21833054200309;0
40;"5";"basic";"2";"Childrens hospital";"Pharmacist";"<5y";"yes";139.18;4.9357680594167;0
40;"6";"full";"1";"Childrens hospital";"Pharmacist";"<5y";"yes";74.6;4.31214050720972;0
40;"7";"control";"3";"Childrens hospital";"Pharmacist";"<5y";"yes";174.02;5.15917023513788;0
40;"8";"basic";"2";"Childrens hospital";"Pharmacist";"<5y";"yes";192.2;5.25853649653619;0
40;"9";"control";"3";"Childrens hospital";"Pharmacist";"<5y";"yes";226.46;5.42256832888589;0
40;"10";"control";"3";"Childrens hospital";"Pharmacist";"<5y";"yes";160.19;5.07636061071339;0
40;"11";"full";"1";"Childrens hospital";"Pharmacist";"<5y";"yes";70.88;4.26098830629683;0
40;"12";"full";"1";"Childrens hospital";"Pharmacist";"<5y";"yes";60.56;4.10363460912919;0
40;"13";"control";"3";"Childrens hospital";"Pharmacist";"<5y";"yes";123.24;4.81413367372847;0
40;"14";"basic";"2";"Childrens hospital";"Pharmacist";"<5y";"yes";118.59;4.7756721659767;0
40;"15";"full";"1";"Childrens hospital";"Pharmacist";"<5y";"yes";61.35;4.11659517115692;0
40;"16";"control";"3";"Childrens hospital";"Pharmacist";"<5y";"yes";106.43;4.66748749205295;0
40;"17";"basic";"2";"Childrens hospital";"Pharmacist";"<5y";"yes";127.88;4.85109232419164;0
40;"18";"basic";"2";"Childrens hospital";"Pharmacist";"<5y";"yes";92.5;4.52720864451838;1
41;"1";"full";"2";"Hospital";"Physician";">10y";"yes";157.94;5.06221521406944;0
41;"2";"full";"2";"Hospital";"Physician";">10y";"yes";249.03;5.51757337113505;0
41;"3";"control";"3";"Hospital";"Physician";">10y";"yes";372.15;5.91929699880592;0
41;"4";"basic";"1";"Hospital";"Physician";">10y";"yes";135.46;4.90867639378676;0
41;"5";"basic";"1";"Hospital";"Physician";">10y";"yes";131.98;4.88265039595528;0
41;"6";"full";"2";"Hospital";"Physician";">10y";"yes";164.93;5.10552114146006;0
41;"7";"basic";"1";"Hospital";"Physician";">10y";"yes";243.36;5.49454182851098;0
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41;"8";"basic";"1";"Hospital";"Physician";">10y";"yes";508.26;6.23099312767151;0
41;"9";"control";"3";"Hospital";"Physician";">10y";"yes";251.26;5.52648825957627;0
41;"10";"control";"3";"Hospital";"Physician";">10y";"yes";221.68;5.40123490055472;0
41;"11";"basic";"1";"Hospital";"Physician";">10y";"yes";137.31;4.92224114333366;0
41;"12";"control";"3";"Hospital";"Physician";">10y";"yes";140.49;4.94513631186356;1
41;"13";"basic";"1";"Hospital";"Physician";">10y";"yes";149.57;5.00776451067123;1
41;"14";"full";"2";"Hospital";"Physician";">10y";"yes";NA;NA;NA
41;"15";"full";"2";"Hospital";"Physician";">10y";"yes";207.19;5.33363624667239;0
41;"16";"full";"2";"Hospital";"Physician";">10y";"yes";172.6;5.15097677864933;0
41;"17";"control";"3";"Hospital";"Physician";">10y";"yes";123.39;4.81535007091044,0
41;"18";"control";"3";"Hospital";"Physician";">10y";"yes";132.49;4.88650717088003;0
42;"1";"full";"1";"Hospital";"Physician";">10y";"yes";68.2;4.22244456484942;0
42;"2";"basic";"3";"Hospital";"Physician";">10y";"yes";109.62;4.69701983961797;0
42;"3";"basic";"3";"Hospital";"Physician";">10y";"yes";346.91;5.84906538031145;1
42;"4";"full";"1";"Hospital";"Physician";">10y";"yes";181.13;5.19921500550483;0
42;"5";"basic";"3";"Hospital";"Physician";">10y";"yes";131.56;4.87946302132086;0
42;"6";"full";"1";"Hospital";"Physician";">10y";"yes";92.53;4.52753291626094;0
42;"7";"basic";"3";"Hospital";"Physician";">10y";"yes";165.86;5.11114405902306;0
42;"8";"full";"1";"Hospital";"Physician";">10y";"yes";71.54;4.27025673383087;1
42;"9";"control";"2";"Hospital";"Physician";">10y";"yes";347.6;5.85105239339124;1
42;"10";"control";"2";"Hospital";"Physician";">10y";"yes";154.51;5.04025881916233;0
42;"11";"control";"2";"Hospital";"Physician";">10y";"yes";137.96;4.92696378806864;0
42;"12";"control";"2";"Hospital";"Physician";">10y";"yes";104.82;4.65224459337402;1
42;"13";"full";"1";"Hospital";"Physician";">10y";"yes";76.78;4.34094418957265;0
42;"14";"control";"2";"Hospital";"Physician";">10y";"yes";245.83;5.5046402401319;0
42;"15";"basic";"3";"Hospital";"Physician";">10y";"yes";93.73;4.54041830875839;0
42;"16";"control";"2";"Hospital";"Physician";">10y";"yes";130.27;4.86960921970947;0
42;"17";"basic";"3";"Hospital";"Physician";">10y";"yes";169.64;5.13367854460639;0
42;"18";"full";"1";"Hospital";"Physician";">10y";"yes";68.56;4.22770927428952;0
43;"1";"full";"3";"Childrens hospital";"Physician";"<5y";"yes";90.76;4.50821865991164;0
43;"2";"basic";"1";"Childrens hospital";"Physician";"<5y";"yes";70.54;4.25617992480791;1
43;"3";"control";"2";"Childrens hospital";"Physician";"<5y";"yes";198.69;5.291745821165;0
43;"4";"full";"3";"Childrens hospital";"Physician";"<5y";"yes";69.26;4.23786753897428;0
43;"5";"control";"2";"Childrens hospital";"Physician";"<5y";"yes";227.53;5.42728209782904;0
43;"6";"control";"2";"Childrens hospital";"Physician";"<5y";"yes";117.87;4.76958232223848;1
43;"7";"control";"2";"Childrens hospital";"Physician";"<5y";"yes";151.36;5.01966110530357;1
43;"8";"full";"3";"Childrens hospital";"Physician";"<5y";"yes";87.7;4.47392189937814;0
43;"9";"control";"2";"Childrens hospital";"Physician";"<5y";"yes";153.25;5.03207057481632;0
43;"10";"full";"3";"Childrens hospital";"Physician";"<5y";"yes";74.47;4.31039635972255;0
43;"11";"control";"2";"Childrens hospital";"Physician";"<5y";"yes";126.63;4.84126944846252;0
43;"12";"basic";"1";"Childrens hospital";"Physician";"<5y";"yes";44.35;3.79211270875559;0
43;"13";"basic";"1";"Childrens hospital";"Physician";"<5y";"yes";50.3;3.91800507710569;1
43;"14";"basic";"1";"Childrens hospital";"Physician";"<5y";"yes";129.71;4.86530118935258;0
43;"15";"full";"3";"Childrens hospital";"Physician";"<5y";"yes";75.46;4.32360271453616;0
43;"16";"basic";"1";"Childrens hospital";"Physician";"<5y";"yes";68.86;4.23207545791038;1
43;"17";"basic";"1";"Childrens hospital";"Physician";"<5y";"yes";99.92;4.60436986581732;0
43;"18";"full";"3";"Childrens hospital";"Physician";"<5y";"yes";79.1;4.37071287477361;0
44;"1";"control";"1";"Childrens hospital";"Physician";"5-10y";"partly";207.7;5.33609473088207;0
44;"2";"full";"2";"Childrens hospital";"Physician";"5-10y";"partly";88.42;4.4820981883981;0
44;"3";"control";"1";"Childrens hospital";"Physician";"5-10y";"partly";284.47;5.65062779985168;0
44;"4";"control";"1";"Childrens hospital";"Physician";"5-10y";"partly";429.81;6.06334325057339;0
44;"5";"control";"1";"Childrens hospital";"Physician";"5-10y";"partly";170.69;5.13984904577624;0
44;"6";"full";"2";"Childrens hospital";"Physician";"5-10y";"partly";109.66;4.6973846699759;0
44;"7";"full";"2";"Childrens hospital";"Physician";"5-10y";"partly";86.76;4.46314568595867;0
44;"8";"basic";"3";"Childrens hospital";"Physician";"5-10y";"partly";97.93;4.5842529377327;0
44;"9";"basic";"3";"Childrens hospital";"Physician";"5-10y";"partly";136.35;4.9152251092916;0
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44;"10";"control";"1";"Childrens hospital";"Physician";"5-10y";"partly";222.43;5.4046 12445365640
44;"11";"control";"1";"Childrens hospital";"Physician";"5-10y";"partly";182.47;5.20658577594844;0
44;"12";"full";"2";"Childrens hospital";"Physician";"5-10y";"partly";69.49;4.24118285732624,0
44;"13";"full";"2";"Childrens hospital";"Physician";"5-10y";"partly";90.23;4.50236196600641;0
44;"14";"basic";"3";"Childrens hospital";"Physician";"5-10y";"partly";108.07;4.68277916531507;0
44;"15";"basic";"3";"Childrens hospital";"Physician";"5-10y";"partly";72.27;4.28040910529489;0
44;"16";"basic";"3";"Childrens hospital";"Physician";"5-10y";"partly";64.07;4.15997623565093;1
44;"17";"full";"2";"Childrens hospital";"Physician";"5-10y";"partly";67.4;4.21064501791826;0
44;"18";"basic";"3";"Childrens hospital";"Physician";"5-10y";"partly";83.94;4.43010225790545;0

45;"1";"full";"3";"Hospital";"Pharmacist";"5-10y";"no";54.92;4.00587758089977;0
45;"2":"full";"3";"Hospital";"Pharmacist";"5-10y";"no";70.19;4.25120585074233;0
45;"3";"control";"2";"Hospital";"Pharmacist";"5-10y";"no";134;4.89783979995091;1
45;"4";"pbasic";"1";"Hospital";"Pharmacist";"5-10y";"no";183.44;5.21188763854965;0
45;"5""full";"3";"Hospital";"Pharmacist";"5-10y";"no0";61.57;4.12017473892312;0
45;"6";"basic";"1";"Hospital";"Pharmacist";"5-10y";"no";118.36;4.77373082753201;0
45;"7";"basic";"1";"Hospital";"Pharmacist";"5-10y";"no";265.58;5.58191611356218;0
45;"8";"control";"2";"Hospital";"Pharmacist";"5-10y";"no";244.15;5.49778279050767;0
45;"9";"control";"2";"Hospital";"Pharmacist";"5-10y";"no";148.28;4.99910237828253;0
45;"10";"basic";"1";"Hospital";"Pharmacist";"5-10y";"no";149.83;5.00950131805505;0
45;"11";"full";"3";"Hospital";"Pharmacist";"5-10y";"no";62.37;4.13308439053803;0
45;"12";"control";"2";"Hospital";"Pharmacist";"5-10y";"no";77.75;4.35349855105934; 1
45;"13";"control";"2";"Hospital";"Pharmacist";"5-10y";"no";99.45;4.59965500529998;0
45;"14";"full";"3";"Hospital";"Pharmacist";"5-10y";"no";76.68;4.33964091817744;0
45;"15";"basic";"1";"Hospital";"Pharmacist";"5-10y";"no";165.49;5.10891077003085;0
45;"16";"control";"2";"Hospital";"Pharmacist";"5-10y";"no";57.83;4.05750767217013;1
45;"17";"basic";"1";"Hospital";"Pharmacist";"5-10y";"n0";192.97;5.26253473640826;0
45;"18";"full";"3";"Hospital";"Pharmacist";"5-10y";"no0";85.47;4.44816543717793;0
46;"1";"control";"3";"Hospital";"Physician";"<5y";"no";242.83;5.49236161003697;0
46;"2";"control";"3";"Hospital";"Physician";"<5y";"n0";187.39;5.23319200658757;0
46;"3";"control";"3";"Hospital";"Physician";"<5y";"n0";257.67;5.55167969644624;0
46;"4";"full";"1";"Hospital";"Physician";"<5y";"no";80.5;4.38825718442452;0
46;"5";"full";"1";"Hospital";"Physician";"<5y";"no";167.99;5.12390445382212;0
46;"6";"full";"1";"Hospital";"Physician";"<5y";"n0";69.41;4.24003094935149;0
46;"7";"basic";"2";"Hospital";"Physician";"<5y";"no0";198.5;5.29078910012725;0
46;"8";"full";"1";"Hospital";"Physician";"<5y";"no";221.51;5.40046773519297;0
46;"9";"full";"1";"Hospital";"Physician";"<5y";"no";123.71;4.81794011687474;0
46;"10";"basic";"2";"Hospital";"Physician";"<5y";"n0";149.19;5.00522066139476;0
46;"11";"basic";"2";"Hospital";"Physician";"<5y";"no";170.78;5.14037617847946;0
46;"12";"control";"3";"Hospital";"Physician";"<5y";"no";117.23;4.76413781708374;0
46;"13";"full";"1";"Hospital";"Physician";"<5y";"no";110.88;4.70844853544159;0
46;"14";"control";"3";"Hospital";"Physician";"<5y";"no";248.55;5.51564403254068;0
46;"15";"basic";"2";"Hospital";"Physician";"<5y";"no";102.86;4.63336884034677;0
46;"16";"control";"3";"Hospital";"Physician";"<5y";"no";79.98;4.38177660341867;0
46;"17";"basic";"2";"Hospital";"Physician";"<5y";"no";144.96;4.97645784229467;0
46;"18";"basic";"2";"Hospital";"Physician";"<5y";"no";129.26;4.86182587983475;0
47;"1";"full";"1";"Community";"Physician";">10y";"n0";113.97;4.73593525586764;0
47;"2";"full";"1";"Community";"Physician";">10y";"no";157.94;5.06221521406944,0
47;"3";"control";"3";"Community";"Physician";">10y";"n0";129.63;4.86468423861195;0
47;"4";"basic";"2";"Community";"Physician";">10y";"n0";232.72;5.44983601418695;0
47;"5";"basic";"2";"Community";"Physician";">10y";"n0";109.75;4.69820505195528; 1
47;"6";"control";"3";"Community";"Physician";">10y";"n0";177.34;5.17806879395186;1
47;"7";"control";"3";"Community";"Physician";">10y";"n0";175.12;5.16547145321461;0
47;"8";"control";"3";"Community";"Physician";">10y";"n0";284.83;5.65189251106891;1
47;"9";"basic";"2";"Community";"Physician";">10y";"n0";210.08;5.34748841055449;0
47;"10";"full";"1";"Community";"Physician";">10y";"no";97.23;4.57707930582157;0
47;"11";"basic";"2";"Community";"Physician";">10y";"no";87.55;4.47221005873186;0
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47;"12";"basic";"2";"Community";"Physician";">10y";"n0";96.61;4.57068225552942; 1
47;"13";"control";"3";"Community";"Physician";">10y";"n0";169.94;5.13544543357539;1
47;"14";"full";"1";"Community";"Physician";">10y";"no";110.48;4.70483450910104;0
47;"15";"full";"1";"Community";"Physician";">10y";"no";135.2;4.90675516360886;0
47;"16";"control";"3";"Community";"Physician";">10y";"no";73.62;4.29891672795087;1
47;"17";"basic";"2";"Community";"Physician";">10y";"n0";143.34;4.96521943056577;0
47;"18";"full";"1";"Community";"Physician";">10y";"n0";52.94;3.96915919679896;0
48;"1";"full";"1";"Hospital";"Pharmacist";"5-10y";"n0";268.61;5.59326051347802;0
48;"2";"full";"1";"Hospital";"Pharmacist";"5-10y";"no";161.26;5.08301796925688;0
48;"3";"control";"2";"Hospital";"Pharmacist";"5-10y";"no";175.05;5.16507164740067;0
48;"4";"control";"2";"Hospital";"Pharmacist";"5-10y";"no";178.85;5.18654746570503;0
48;"5";"basic";"3";"Hospital";"Pharmacist";"5-10y";"no";148.03;4.9974149559254;0
48;"6";"control";"2";"Hospital";"Pharmacist”;"5-10y";"no";149.86;5.00970152493616;0
48;"7";"basic";"3";"Hospital";"Pharmacist";"5-10y";"no";115.36;4.74805767353664;0
48;"8";"control";"2";"Hospital";"Pharmacist";"5-10y";"no";252.19;5.53018277167412;1
48;"9";"basic";"3";"Hospital";"Pharmacist";"5-10y";"no";190.27;5.24844411605231;0
48;"10";"control";"2";"Hospital";"Pharmacist";"5-10y";"no";130.83;4.87389877052278;1
48;"11";"full";"1";"Hospital";"Pharmacist";"5-10y";"no";119.4;4.7824792009585;0
48;"12";"full";"1";"Hospital";"Pharmacist";"5-10y";"no0";86.48;4.45991317333095;0
48;"13";"basic";"3";"Hospital";"Pharmacist";"5-10y";"no";151.28;5.0191324243502;0
48;"14";"full";"1";"Hospital";"Pharmacist";"5-10y";"no";102.14;4.6263444212195;0
48;"15";"basic";"3";"Hospital";"Pharmacist";"5-10y";"no";118.23;4.77263187987502;0
48;"16";"full";"1";"Hospital";"Pharmacist";"5-10y";"no";133.4;4.89335213348152;0
48;"17";"basic";"3";"Hospital";"Pharmacist";"5-10y";"no";110.65;4.70637206649706;0
48;"18";"control";"2";"Hospital";"Pharmacist";"5-10y";"no";67.52;4.2124238502877;0
49;"1";"control";"3";"Hospital";"Pharmacist";"<5y";"no";291;5.67332326717149;0
49;"2";"control";"3";"Hospital";"Pharmacist";"<5y";"no0";93.22;4.53496229094459;0
49;"3";"basic";"1";"Hospital";"Pharmacist";"<5y";"no";415.63;6.02979544141295;0
49;"4":"full";"2";"Hospital";"Pharmacist";"<5y";"no0";120.72;4.79347381445959;0
49;"5";"full";"2";"Hospital";"Pharmacist";"<5y";"n0";97.02;4.57491714281707;0
49;"6";"full";"2";"Hospital";"Pharmacist";"<5y";"no";104.82;4.65224459337402;0
49;"7";"control";"3";"Hospital";"Pharmacist";"<5y";"no";336.33;5.81809282083361;1
49;"8";"basic";"1";"Hospital";"Pharmacist";"<5y";"n0";318.91;5.76490893131678;0
49;"9";"full";"2";"Hospital";"Pharmacist";"<5y";"no";135.35;4.90786401606031;0
49;"10";"full";"2";"Hospital";"Pharmacist";"<5y";"no";85.74;4.45131946116983;0
49;"11";"control";"3";"Hospital";"Pharmacist";"<5y";"no";247.54,;5.51157218511188;0
49;"12";"full";"2";"Hospital";"Pharmacist";"<5y";"no";89.92;4.49892038614538;0
49;"13";"control";"3";"Hospital";"Pharmacist";"<5y";"no";244.75;5.50023728141062;0
49;"14";"basic";"1";"Hospital";"Pharmacist";"<5y";"no";166.25;5.11349267953596;0
49;"15";"basic";"1";"Hospital";"Pharmacist";"<5y";"n0";176.55;5.1736041223744;0
49;"16";"basic";"1";"Hospital";"Pharmacist";"<5y";"no";149.35;5.00629254466212;1
49;"17";"control";"3";"Hospital";"Pharmacist";"<5y";"no0";249.89;5.52102082103384;0
49;"18";"basic";"1";"Hospital";"Pharmacist";"<5y";"no";142.76;4.96116489862196;0
50;"1";"control";"3";"Hospital";"Pharmacist";"5-10y";"no";245.44;5.50305251817889;0
50;"2";"control";"3";"Hospital";"Pharmacist";"5-10y";"no";121.13;4.79686434902871;0
50;"3";"full";"1";"Hospital";"Pharmacist";"5-10y";"n0";120.76;4.79380510483864;0
50;"4";"basic";"2";"Hospital";"Pharmacist";"5-10y";"n0";109.27;4.69382188358265;0
50;"5";"full";"1";"Hospital";"Pharmacist";"5-10y";"n0";153.02;5.03056863180371;0
50;"6";"basic";"2";"Hospital";"Pharmacist";"5-10y";"no";144.85;4.97569872421536;0
50;"7";"full";"1";"Hospital";"Pharmacist";"5-10y";"n0";234.05;5.45553476774608;0
50;"8";"control";"3";"Hospital";"Pharmacist";"5-10y";"no";158.84;5.06 789740626 305;0
50;"9";"full";"1";"Hospital";"Pharmacist";"5-10y";"n0";133.96;4.897541247926;0
50;"10";"control";"3";"Hospital";"Pharmacist";"5-10y";"no0";185.74;5.22434784634786;0
50;"11";"basic";"2";"Hospital";"Pharmacist";"5-10y";"no";116.56;4.75840616188695;0
50;"12";"control";"3";"Hospital";"Pharmacist";"5-10y";"n0";69.2;4.23700086262362; 1
50;"13";"full";"1";"Hospital";"Pharmacist";"5-10y";"n0";117.89;4.76975198630404;0

https://mc.manuscriptcentral.com/bmjpo

e~ . £


http://bmjpaedsopen.bmj.com/

oNOYTULT D WN =

BMJ Paediatrics Open

50;"14";"basic";"2";"Hospital";"Pharmacist";"5-10y";"no";111.37;4.71285799140501;0
50;"15";"basic";"2";"Hospital";"Pharmacist";"5-10y";"no";70.57;4.25660512501274;1
50;"16";"full";"1";"Hospital";"Pharmacist";"5-10y";"no";117.01;4.76225940123087;0
50;"17";"basic";"2";"Hospital";"Pharmacist";"5-10y";"no";130.1;4.86830338551846;0
50;"18";"control";"3";"Hospital";"Pharmacist";"5-10y";"n0";66.12;4.19147127295282;0
51;"1";"control";"2";"Hospital";"Pharmacist";"5-10y";"no0";426.84;6.05640923574836;0
51;"2";"basic";"1";"Hospital";"Pharmacist";"5-10y";"no";349.59;5.85676103925328;1
51;"3";"basic";"1";"Hospital";"Pharmacist";"5-10y";"n0";439.39;6.08538740138475;1
51;"4";"basic";"1";"Hospital";"Pharmacist";"5-10y";"no";142.28;4.95779694708025;0
51;"5";"full";"3";"Hospital";"Pharmacist";"5-10y";"no";68.39;4.22522661511;0
51;"6";"full";"3";"Hospital";"Pharmacist";"5-10y";"no";88.12;4.478699521934 14,0
51;"7";"control";"2";"Hospital";"Pharmacist";"5-10y";"n0";225.3;5.4174328474382;1
51;"8";"control";"2";"Hospital";"Pharmacist";"5-10y";"no";221.96;5.4024971854577;1
51;"9";"basic";"1";"Hospital";"Pharmacist";"5-10y";"no0";418.34;6.03629449902577;1
51;"10";"control";"2";"Hospital";"Pharmacist";"5-10y";"n0";219.51;5.39139778956405;1
51;"11";"full";"3";"Hospital";"Pharmacist";"5-10y";"n0";76.99;4.34367554328996;0
51;"12";"full";"3";"Hospital";"Pharmacist";"5-10y";"n0";81.76;4.40378812645539;0
51;"13";"basic";"1";"Hospital";"Pharmacist";"5-10y";"no";147.7;4.99518318953733;0
51;"14";"control";"2";"Hospital";"Pharmacist";"5-10y";"n0";104.61;4.65023914935567;1
51;"158";"basic";"1";"Hospital";"Pharmacist";"5-10y";"no";88;4.47733681447821;0
51;"16";"full";"3";"Hospital";"Pharmacist";"5-10y";"n0";65.25;4.1782260462028;0
51;"17";"full";"3";"Hospital";"Pharmacist";"5-10y";"no0";59.99;4.094177881665;0
51;"18";"control";"2";"Hospital";"Pharmacist";"5-10y";"no";144.41;4.97265647613847;0
52;"1";"basic";"1";"Community";"Pharmacist";"<5y";"no";313.65;5.74827771454275;0
52;"2";"basic";"1";"Community";"Pharmacist";"<5y";"n0";252.84;5.5327568776041;0
52;"3";"basic";"1";"Community";"Pharmacist";"<5y";"no";339.97;5.82885737842313;0
52;"4";"control";"3";"Community";"Pharmacist";"<5y";"no";148.98;5.00381206874813;0
52;"5";"control";"3";"Community";"Pharmacist";"<5y";"no";207.53;5.33527590753357;1
52;"6";"basic";"1";"Community";"Pharmacist";"<5y";"no";224.25;5.41276150093891;0
52;"7";"full";"2";"Community";"Pharmacist";"<5y";"no";186.07;5.22612294699955;0
52;"8";"control";"3";"Community";"Pharmacist";"<5y";"no";177.93;5.18139021451875;0
52;"9";"full";"2";"Community";"Pharmacist";"<5y";"no";142.08;4.956 39027924 386;0
52;"10";"basic";"1";"Community";"Pharmacist";"<5y";"n0";263.16;5.5727622122178;0
52;"11";"full";"2";"Community";"Pharmacist";"<5y";"n0";89.12;4.48998377617897;0
52;"12";"control";"3";"Community";"Pharmacist";"<5y";"no";113.37;4.73065680602951;0
52;"13";"full";"2";"Community";"Pharmacist";"<5y";"n0";90.7;4.50755735712109;0
52;"14";"full";"2";"Community";"Pharmacist";"<5y";"no0";109.25;4.6936388339757;0
52;"15";"full";"2";"Community";"Pharmacist";"<5y";"no0";79.21;4.37210255347619;0
52;"16";"control";"3";"Community";"Pharmacist";"<5y";"no";157.84;5.06158186171436;0
52;"17";"control";"3";"Community";"Pharmacist";"<5y";"no";263.29;5.57325608628995;0
52;"18";"basic";"1";"Community";"Pharmacist";"<5y";"no";283.47;5.64710629746264;0
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library(tidyverse)
library(Ime4)

library(ggeftects)
library(emmeans)
library(ImerTest)

rm(list = 1s())
set.seed(2345)

data <- read.table(file = "data.csv",
header = TRUE,
sep=",",
na.strings = "NA",
stringsAsFactors = FALSE,
fileEncoding = "UTF-8")

A SETTING CONTRASTS #H#HH#H#H1#

# INTERVENTION
# subset data
data <- data %>% dplyr::filter(intervention != "basic")

data$intervention <- factor(data$intervention,
levels = ¢("control",
"full"),
ordered = TRUE)

contrasts(data$intervention) <- contr.treatment(levels(data$intervention))

# CLINIC
data$institution <- factor(x = dataS$institution,
levels = c("Childrens hospital",
"Hospital",
"Community")

)

# Sum
contrasts(data$institution) <- contr.sum(levels(data$institution))

# EXPERIENCE
data$experience <- factor(x = data$experience,
levels = c¢("<5y",
"5-10}/",
">10y1|)’

https://mc.manuscriptcentral.com/bmjpo

Page 72 of 82

yBuAdoo Ag palosloid 1senb Ag 20z ‘8T dy uo jwoo fwg uadospaediwgy//:dny woly papeojumod '€20z Arenuer Gz uo 92/T00-220z-0dlwa/9eTT 0T se paysignd 1siy :odfwq


http://bmjpaedsopen.bmj.com/

Page 73 of 82

oNOYTULT D WN =

BMJ Paediatrics Open

ordered = TRUE)
# Difference
contrasts(data$experience) <- MASS::contr.sdif(levels(data$experience))

# USER
data$user <- factor(x = dataSuser,
levels = ¢("no",
"partly",
"yes"),
ordered = TRUE)
# Difference
contrasts(data$user) <- MASS::contr.sdif(levels(dataSuser))

HiHHHH MODELLING #Hi#HHHHH#
# ERROR

## FULL
model error <- Ime4::glmer(error ~ intervention + institution + user + (intervention | subject) +
(intervention | item),

data = data,

family = binomial(link = "logit"),

glmerControl(optimizer = "bobyqa")

summary(model_error)

exp(Ime4::confint.merMod(object = model_error,
level = 0.95,
method = "Wald")

)

## SIMPLE

model_error_simple <- glmer(error ~ intervention + (1 | subject) + (1 | item),
data = data,
family = binomial(link = "logit"),
glmerControl(optimizer = "bobyga")

)

summary(model_error simple)
exp(Ime4::confint.merMod(object = model error simple,

level = 0.95,
method = "Wald")

https://mc.manuscriptcentral.com/bmjpo

yBuAdoo Ag palosloid 1senb Ag 20z ‘8T dy uo jwoo fwg uadospaediwgy//:dny woly papeojumod '€20z Arenuer Gz uo 92/T00-220z-0dlwa/9eTT 0T se paysignd 1siy :odfwq


http://bmjpaedsopen.bmj.com/

oNOYTULT D WN =

BMJ Paediatrics Open

# TIME
## FULL
model_time <- ImerTest::Imer(log_time ~ intervention + institution + experience + user +
(intervention | subject) + (intervention | item),
data = data,
REML = TRUE)

summary(model time)
1 - exp(Ime4::confint. merMod(object = model time,

level = 0.95,
method = "Wald")

)

## SIMPLE

model time simple <- ImerTest::Imer(log time ~ intervention + (1 | subject) + (1 | item),
data = data,
REML = TRUE)

summary(model time simple)

1 - exp(Ime4::confint. merMod(object = model time simple,
level = 0.95,
method = "Wald")

A MARGINAL MEANS PLOTS #H#H#H#HHH

# TIME
## FULL
emm_model error <- ggemmeans(model error, term = "intervention", type = "re"

ggplot(emm_model error, aes(x = X,
y = predicted),
expand.grid = F) +
geom_errorbar(aes(ymin = conf.low,
ymax = conf.high),

width = .1) +
geom_point(size = 4,
shape = 21,

color = "black",
aes(fill = x)
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)+
scale y continuous(breaks = seq(0, 1, by =0.2), limits = c(0, 1)
)+
scale fill manual(values = c("control" = "#DS55E00",
"full" = "#009E73")

)+
labs(x = "Interventions",

y = "Predicted error probability",

fill = "Interventions") +
ggtitle(label = "Estimated marginal means of the interventions")

## SIMPLE

emm_model error simple <- ggemmeans(model error simple,
terms = "intervention",
type = "re"

ggplot(emm_model error simple, aes(x = X,
y = predicted),
expand.grid = F) +
geom_errorbar(aes(ymin = conf.low,
ymax = conf.high),

width = .1) +
geom_point(size = 4,
shape = 21,

color = "black",
aes(fill = x)
)+
scale y continuous(breaks = seq(0, 1, by =0.2),
limits = ¢(0, 1)
)+
scale fill manual(values = c("control" = "#D55E00",
"full" = "#009E73")
)+
labs(x = "Interventions",
y = "Predicted error probability",
fill = "Interventions") +
ggtitle(label = "Estimated marginal means of the interventions")

# TIME

## FULL

emm_model time <- ggemmeans(model time,
terms = "intervention",

type = "re")
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ggplot(emm_model time, aes(x = X,
y = exp(predicted),
shape = group),
expand.grid = F) +
geom_errorbar(aes(ymin = exp(conf.low),
ymax = exp(conf.high)),

width = .1) +
geom_point(size =4,
shape = 21,

color = "black",
aes(fill = x)
)+
scale y continuous(breaks = seq(0, 500, by = 100),
limits = c¢(0, 500)) +
scale fill manual(values = ¢("control" = "#D55E00",
"full" = "#009E73")
)+
labs(x = "Interventions",
y = "Predicted time [s]",
fill = "Interventions") +
ggtitle(label = "Estimated marginal means of the time")

## SIMPLE
emm_model time simple <- ggemmeans(model time simple,
terms = "intervention",

type = "re")
ggplot(emm_model time simple,
aes(
X =X,

y = exp(predicted),
shape = group
),
expand.grid = F) +
geom_errorbar(aes(ymin = exp(conf.low),
ymax = exp(conf.high)),

width=.1) +
geom_point(size = 4,
shape = 21,

color = "black",
aes(fill =x)
)+
scale y continuous(breaks = seq(0, 500, by = 100),
limits = ¢(0, 500)) +
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scale fill manual(values = c("control" = "#D55E00",
"full" = "#009E73")) +
labs(x = "Interventions",
y = "Predicted time [s]",
fill = "Interventions") +
ggtitle(label = "Estimated marginal means of the time")
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library(tidyverse)
library(Ime4)
library(ggeftects)
library(emmeans)
library(ImerTest)
library(MASS)

rm(list = 1s())
set.seed(2345)

data <- read.table(file = "data.csv",
header = TRUE,

n.n

sep="37,

na.strings = "NA",
stringsAsFactors = FALSE,
fileEncoding = "UTF-8")

#iH#HH# DEFINING FACTORS AND SETTING CONTRASTS ####H#H###

# INTERVENTION
data$intervention <- factor(data$intervention,
levels = ¢("control",
"basic",
"fl,lll"),
ordered = TRUE)

# Contrast: Difference
contrasts(data$intervention) <- MASS::contr.sdif(levels(data$intervention))

# CLINIC
data$institution <- factor(x = dataS$institution,
levels = ¢("Childrens hospital",
"Hospital",
"Community"),
ordered = FALSE)

# Contrast: Sum
contrasts(data$institution) <- contr.sum(levels(data$institution))

# EXPERIENCE
data$experience <- factor(x = data$experience,
levels = ¢("<5y",
Hs_loy"’
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H> 1 Oyﬂ)’
ordered = TRUE)

# Contrast: Difference
contrasts(data$experience) <- MASS::contr.sdif(levels(data$experience))

# USER
data$user <- factor(x = dataSuser,
levels = ¢("no",
"partly",

"yesll),
ordered = TRUE)

# Contrast: Difference
contrasts(data$user) <- MASS::contr.sdif(levels(dataSuser))

i MODELLING ##HH#HHHH1#

# ERROR
## FULL
emodel error <- glmer(error ~ intervention + institution + experience + user + (1 | subject) + (1 |
item),
data = data,
family = binomial(link = "logit"),
glmerControl(optimizer = "bobyqa")

)

summary(emodel error)

exp(lme4::confint.merMod(object = emodel_error,
level = 0.95,
method = "Wald")

)

## SIMPLE

emodel error simple <- glmer(error ~ intervention + (1 | subject) + (1 | item),
data = data,
family = binomial(link = "logit"),
glmerControl(optimizer = "bobyqa")

)

summary(emodel error simple)

exp(lme4::confint.merMod(object = emodel error simple,
level = 0.95,
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method = "Wald")

# TIME
## FULL
emodel time <- ImerTest::Imer(log_time ~ intervention + institution + experience + user +
(intervention | subject) + (intervention | item),
data = data,
REML = TRUE)

summary(emodel time)
1 - exp(Ime4::confint. merMod(object = emodel time,

level = 0.95,
method = "Wald")

)

## SIMPLE

emodel time simple <- ImerTest::Imer(log time ~ intervention + (1 | subject) + (1 | item),
data = data,
REML = TRUE)

summary(emodel time simple)

1 - exp(Ime4::confint. merMod(object = emodel time simple,
level = 0.95,
method = "Wald")

)

HiHHA SENSITIVITY ANALYSIS ##HH#HHHH

data_exploratory$block order <- factor(data exploratory$block order,
levels = ¢(1,2,3),
labels = ¢(1,2,3),
ordered = TRUE)

contrasts(data_exploratory$block order) <-
contr.treatment(levels(data_exploratory$block order))

model order error <- Ime4::glmer(error ~ intervention + block order + (1 | subject) + (1 | item),

data = data_exploratory,
family = binomial(link = "logit"),
glmerControl(optimizer = "bobyqa")
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1

2

2 summary(model order_error)

5

? #iH#E MARGINAL MEANS PLOTS #i#t##HH#
8

9 # ERROR

10 ## FULL

1; emm_emodel error <- ggemmeans(emodel_error,
13 term = "intervention",

14 type = "re")

15

16 ggplot(emm_emodel error, aes(x = x,

17 y = predicted),

18 expand.grid = F) +

;g geom_errorbar(aes(ymin = conf.low,

21 ymax = conf.high),

22 width = . 1) +

23 geom_point(size = 4,

24 shape = 21,

25 color = "black",

;g aes(fill = x)) +

28 scale y continuous(breaks = seq(0, 1, by =0.2),
29 limits = c(0, 1)) +

30 scale fill manual(values = c("control" = "#DS55E00",
31 "basic" = "#56B4E9",

32 "full" = "#009E73")

33 )+

gg labs(x = "Interventions",

36 y = "Predicted error probability",

37 fill = "Interventions") +

38 ggtitle(label = "Estimated marginal means of the interventions")
39

40

41 ## SIMPLE

fé emm_emodel error simple <- ggemmeans(emodel error simple,
44 terms = "intervention",

45 type = "re"

46

47 ggplot(emm_emodel error simple, aes(x = x,

48 y = predicted),

:g expand.grid = F) +

51 geom_errorbar(aes(ymin = conf.low,

5o ymax = conf.high),

53 width = .1) +

54 geom_point(size =4,

55 shape = 21,

56

57

58

59
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color = "black",
aes(fill = x)
)+
scale y continuous(breaks = seq(0, 1, by =0.2), limits = ¢(0, 1)) +
scale fill manual(values = c("control" = "#D55E00",
"basic" = "#56B4E9",
"full" = "#009E73")
)+
labs(x = "Interventions",
y = "Predicted error probability",
fill = "Interventions") +
ggtitle(label = "Estimated marginal means of the interventions")

# TIME

## FULL

emm_emodel time <- ggemmeans(emodel time,
terms = "intervention",

type = "re")

ggplot(emm_emodel time, aes(x = X,
y = exp(predicted),
shape = group),
expand.grid = F) +
geom_errorbar(aes(ymin = exp(conf.low),
ymax = exp(conf.high)),

width = .1) +
geom_point(size = 4,
shape =21,

color = "black",
aes(fill = x)
)+
scale_y continuous(breaks = seq(0, 500, by = 100),
limits = c¢(0, 500)) +
scale fill manual(values = c¢("control" = "#D55E00",
"basic" = "#56B4E9",
"full" = "#009E73")
)+
labs(x = "Interventions",
y = "Predicted time [s]",
fill = "Interventions") +
ggtitle(label = "Estimated marginal means of the time")

## SIMPLE
emm_emodel time simple <- ggemmeans(emodel time simple,
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terms = "intervention",
type = "re")

ggplot(emm_emodel time simple,aes(x = x,
y = exp(predicted),
9 shape = group),
10 expand.grid = F) +
geom_errorbar(aes(ymin = exp(conf.low),
ymax = exp(conf.high)),
14 width=.1) +
15 geom_point(size =4,
16 shape = 21,
17 color = "black",
18 aes(fill = x)) +
scale y continuous(breaks = seq(0, 500, by = 100),
limits = ¢(0, 500)) +
22 scale fill manual(values = c("control" = "#DS55E00",
23 "basic" = "#56B4E9",
24 "full" = "#009E73")
25 )+
labs(x = "Interventions",
y = "Predicted time [s]",
29 fill = "Interventions") +
30 ggtitle(label = "Estimated marginal means of the time")
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What is already known on this topic:

Drug dose calculation errors are a well-reported source of preventable harm in pediatrics. Clinical
decision support systems (CDSS) that support prescribers during the dose derivation step seem a

promising strategy for error prevention.

What this study adds:

This simulation study shows that by reducing the human factor during the dose calculation step by

using the CDSS PEDeDose, dose calculation errors and dose derivation time can be reduced.

How this study might affect research, practice, or policy:

Best-practices should include the use of CDSS for dose calculation in children when they have shown
to improve the patient’s safety. Health authorities and insurances might reward and encourage health

care providers to use them.
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Abstract

Background

Drug dosing errors are among the most frequent causes of preventable harm in pediatrics. Due to the
complexity of pediatric pharmacotherapy and the working conditions in healthcare, it is not surprising
that human factor is a well-described source of error. Thus, a clinical decision support system (CDSS)
that supports healthcare professionals (HCP) during the dose prescribing step provides a promising

strategy for error prevention.
Methods

The aim of the trial was to simulate the dose derivation step during the prescribing process. HCP were
asked to derive dosages for 18 hypothetical patient cases. We compared the CDSS PEDeDose which
provides a built-in dose calculator to the Summary of Product Characteristics (SmPC) used together
with a pocket calculator in a randomized within-subject trial. We assessed the number of dose
calculation errors and the time needed for calculation. Additionally, the effect of PEDeDose without

using the built-in calculator but with a pocket calculator instead was assessed.
Results

A total of 52 HCP participated in the trial. The odds ratio for an erroneous dosage using the CDSS as
compared to the SmPC with pocket calculator was 0.08 (95% CI 0.02 to 0.36, p < .001). Thus, the odds
of an error were 12-times higher while using the SmPC. Furthermore, there was a 45% (95% Cl 39% to
51%, p < .001) time reduction when the dosage was derived using the CDSS. The exploratory analysis
revealed that using only PEDeDose but without the built-in calculator did not substantially reduce

errors.
Conclusion

Our results provide robust evidence that the use of the CDSS is safer and more efficient than manual
dose derivation in pediatrics. Interestingly, only consulting a dosing database was not sufficient to
substantially reduce errors. We are confident the CDSS PEDeDose ensures a higher safety and speeds

up the prescribing process in practice.
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Introduction

Background and objectives

In pediatric pharmacotherapy, dosing is particularly complex. Historically, clinical trials for regulatory
approval were rarely done.[1] Therefore, the available clinical dosing evidence is often limited or of
high risk of bias. Thus, most drugs marketed for adults lack approval for pediatric populations and are
prescribed off-label.[2,3] Additionally, developmental changes affecting the pharmacokinetics have to
be considered when prescribing.[4] As a consequence, pediatric drug dosages are usually calculated
individually, mostly based on the child’s age, body weight or surface.[5] When considering both, the
effort to search for appropriate dosing information and the need to manually calculate individual
dosages, it is not surprising that dosing errors are a main cause of preventable harm in pediatric
pharmacotherapy.[6—9] Especially in clinical settings, where resources are often limited and timing of
a treatment can be critical, the likelihood of human errors is even greater.[10,11] Consequently, there
is a need to prevent dosing errors by supporting the physicians that prescribe the dosage as well as the
clinical pharmacists that validate the prescriptions. Clinical decision support systems (CDSS) are thus

regarded as a promising strategy to address the unique needs of pediatric pharmacotherapy.[12]

PEDeDose is a CDSS to facilitate drug dosing in pediatrics.[13,14] It provides health care professionals
(HCP) with structured dosing information and a built-in dose calculator. The CDSS was developed to
prevent dosing errors by either supporting prescribers directly or to validate already prescribed
dosages. In accordance with the European Medical Device Regulation, the PEDeus Inc. is a certified
manufacturer of the class lla medical device software PEDeDose. A comprehensive description of

PEDeDose and its validation has been published previously.[13]

We hypothesized that the use of a CDSS with a built-in dose calculator leads to a reduction of dose
calculation errors and makes the dose prescribing step more efficient when compared to manual
calculation using a pocket calculator. To assess this, a randomized within-subject simulation trial was
conducted, where HCPs were asked to calculate dosages for hypothetical but clinically relevant patient

cases.
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Methods

Trial design

We conducted a randomized within-subject trial to estimate the impact of the CDSS PEDeDose on the
number of dose calculation errors and the time needed for the derivation. As interventions, we defined
either the Swiss Summary of Product Characteristics (SmPC) [15] used together with a pocket
calculator (control) or the CDSS PEDeDose [14] with its built-in calculator (full). Furthermore, we
exploratively assessed the impact of the PEDeDose web application without using the built-in
calculator but using a pocket calculator instead (basic). A pool of 18 items, each representing one drug
prescription for a hypothetical pediatric patient, was created (Supplement 1). The items were
developed by the main author (LH) and reviewed by two clinical pharmacists (KK, PV) with extensive
experience in the field of pediatrics and neonatology. Only drugs with a pediatric label were selected
so that a reference dosage was available in the Swiss SmPC. For each participant the trial consisted of
three consecutive blocks. To each block one of the three interventions and six items drawn from the

pool were randomly assigned without replacement. The trial design is visualized in Figure 1.

No ethical approval was necessary as the study did not fall within the scope of the Swiss Human
Research Act. This was clarified in advance with the responsible ethics commission. We report this
study in concordance with the ‘Reporting Guidelines for Health Care Simulation Research: Extensions

to the CONSORT and STROBE Statements’.[16,17]

Participants

Our target population consisted of physicians and pharmacists in Switzerland. We focused the
recruitment on physicians and pharmacists working in children’s hospitals, general hospitals with
pediatric clinics, and HCPs working in the ambulatory setting i.e. public pharmacists and general
practitioners. To ensure a high quality of the collected data, the trial was conducted under the
supervision of the main author. Participants gave informed consent to the data collection and received

a small monetary compensation for their participation.

The participants were mainly recruited via convenience sampling by directly contacting the responsible
head of department in Swiss children’s hospitals, general hospitals with pediatric clinics, or by the
company’s newsletter. Furthermore, snowball sampling was used as many of the participating HCPs

were also helping recruiting their colleagues.

Interventions

The CDSS PEDeDose encompasses a database with general pediatric dosing information and a built-in
calculator for individualized dosing. The built-in calculator makes PEDeDose a CDSS. However, the

general dosing information can also be consulted without using the built-in calculator. Thus, we
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defined three interventions: The Swiss SmPC used together with a pocket calculator (control), the CDSS
PEDeDose (full), and the PEDeDose dosing information used together with a pocket calculator (basic).
The study was powered to compare the CDSS PEDeDose (full) to the SmPC used together with a pocket
calculator (control). The SmPC is a full-text electronic resource, while the data of the PEDeDose
database is highly structured. Thus, to isolate the effect of structuring drug dosing information, we
exploratorily assessed the impact of using PEDeDose without the built-in calculator. An example of the

structured dosing information from PEDeDose is shown in Supplement 2.

Simulation setup

The trial was developed using the Gorilla Experiment Builder (www.gorilla.sc), a web-based trial
platform.[18] We conducted the trial at the participants workplace. Depending on the availability
participants were using their own computers or were provided with a notebook for the trial. The Gorilla
website was opened in a browser while the interventions (i.e. SmPC or PEDeDose websites) were
opened either in a different browser tab or window, depending on the participants preferences. Before
the trial started, every participant was briefed about the aim and the design of the trial. Subsequently,
the participants were required to solve a dedicated test example with the PEDeDose built-in calculator
(full). This ensured that the participants fully understood the capabilities of PEDeDose, such as the

possibility to convert the calculated dosage to the correct dosing unit (e.g. mg to mL).

Participants were instructed to round the calculated dosage to a maximum of two decimal places. If a
dose range was provided by the respective dosing information, participants were asked to submit a

range as a result, too.

Outcomes

The primary outcome was the correctness of the derived dosage, a binary variable with 1 = error and

0 = correct. The secondary outcome was the time needed to solve an item.

Since the dosing information that the participants were required to use was specified in advance and
no additional clinical evaluation was required, there was an objectively correct dosage for every item
within the corresponding dosing information (SmPC or PEDeDose). Errors were defined as submitted
responses that exceeded clinically non-relevant deviations of 5% or 10% for drugs with narrow or wide
therapeutic windows, respectively (Supplement 1). Even though the participants were required to
submit dose ranges as a range, we did not consider it an error if the submitted dosage was a single
dosage that was within the correct window. We reviewed all erroneous responses and tried to
determine the possible cause of error. For the errors that were found in the full block (i.e. PEDeDose
with built-in calculator), the logging data of the PEDeDose built-in calculator were additionally

analyzed. This allowed us to assess whether the participant had specified the calculator inputs
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incorrectly (i.e. drug, indication, route of administration, birthdate, weight, height, and gestational

age).

The secondary outcome response time was defined as the time difference (in seconds) for each item
between the time stamp on the mouse click that initialized item loading and the click that submitted
the result. We defined outliers in the time outcome as values greater than three standard deviations

for each intervention. We removed outliers and missing values and analyzed only complete items.

Covariates

The following categorical participant covariates were assessed prior to the trial start: The type of
institution where the participant was working as an unordered factor (children’s hospital, general
hospital with children’s clinic, public pharmacy or doctor’s office), their profession (physician,
pharmacist), their working experience as an ordered factor (<5 years, 5-10 years, >10 years), and

whether they had been already using PEDeDose in their daily work (yes, partly, no).

Sample size

The sample size estimation was done in collaboration with the Clinical Trial Unit of the University of
Basel, Switzerland. An a priori error rate of 20% for the control study arm was assumed based on the
results of previous research estimating a 26.5% error rate for dose calculation using a pocket
calculator.[19] A 50% overall error reduction at a significance level of 5% with >80% power resulted in
a total of 600 items that need to be rated. We aimed to test the two arms for the confirmatory analysis
with six items per arm, which resulted in an estimated sample size of 50 participants (600 items / 12
items per participant = 50 participants) (Supplement 3). Adding an equal number of items for the
exploratory arm, the resulting total number of items that need to be rated was 900, which corresponds

to 18 items per participant.

Randomization

Randomization was done on the level of the interventions and the items (Figure 1). Thus, for each
participant the order of the three interventions was randomized, while for each intervention six out of
the pool of 18 items were randomly drawn without replacement. The Gorilla Experimental Builder
enabled to design the randomization procedure directly into the trial, thus taking care of the

participant allocation.[18]

Statistical methods

Statistical analyses were performed in R version 4.1.1.[20] The relevant functions and additional
packages used are denoted as function {package}. The only continuous variable was the secondary
outcome response time per item, which was transformed using the natural logarithm to achieve

normality of the residuals. Orthogonal sum-to-zero contrasts for the unordered factors ’institution’

https://mc.manuscrigtcentral.com/bmjpo

Page 8 of 52

T


http://bmjpaedsopen.bmj.com/

Page 9 of 52

oNOYTULT D WN =

BMJ Paediatrics Open

and ‘profession’ applying contr.sum {stats} were used. The lower-level effects were thus estimated at
the level of the grand mean and interpreted accordingly. We applied difference coding for the ordered
factors ‘experience’, ‘PEDeDose user’, and the exploratory version of the variable ‘intervention’ using
contr.sdif {MASS}.[21] Thus, each level of the ordered factors was compared to their previous level.

The contrast coding scheme is provided in the supplement (Supplement 4).

For the primary outcome ‘error’, we fitted a generalized linear mixed-effects model (GLMM) with a
logit-link function using glmer {Ime4}.[22] The secondary outcome ‘time’ was assessed by fitting a
linear mixed-effects model (LMM) using Imer {ImerTest}.[23] All models were derived by starting with
maximal model specification based on the trial design, and then sequentially reducing model
complexity until a non-singular fit was achieved.[24] We started by defining by-subject and by-item
random intercepts and slopes (i.e. crossed-random effects) on each type of intervention. The main

variable ‘intervention’ and the additional covariates were treated as fixed variables.

In exploratory analyses, we assessed the impact of structuring the dosing information by adding the
intervention basic (i.e. PEDeDose without the built-in calculator). Thus, the binary variable for the
intervention became an ordered three-level factor (control, basic, full). As a sensitivity analysis we

created a model that is only adjusted for the order of the interventions.

For all models also an unadjusted model was built, containing only the variable ‘intervention' as well
as only random intercepts for both subject and item, respectively. We derived Wald confidence
intervals. The p-values for the linear models were derived via Satterthwaite's degrees of freedom
method.[23] The estimated marginal means for the ‘intervention’ variable for all the models were
calculated using emmeans {emmeans}.[25] The summary outputs of the models are reported in the

supplement (Supplement 4).
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Results

Participants

In total, 53 HCPs participated in the study from January to July 2022. One participant was excluded
because of non-adherence to the protocol by solving all items using PEDeDose with its built-in
calculator. Thus, a final sample of 52 participants was included. The participant flow and randomization

order are visualized in Figure 2.

The characteristics of the participants are summarized in Table 1.

Table 1: Participant characteristics

Variable names Number (%)
Participants (total) 52 (100)
Institution

Children’s hospital 21 (40)
General hospital with children’s clinic 20 (39)
Public pharmacy / doctor’s office 11 (21)
Profession

Physician 20 (38)
Pharmacist 32 (62)
Experience

<5 years 20 (39)
5-10 years 20 (39)
>10 years 12 (22)
PEDeDose user

no 20(39)
partly 11 (21)
yes 21 (40)

Missing values and outliers

Of the total 936 items rated, there were four responses (0.4%) classified as missing, three in the full
intervention, which were accidentally skipped and one in the control intervention, where a string was
entered instead of a number. For the time outcome there were in total six samples (0.6%) not analyzed,

consisting of the four missing responses and two outliers, one in the full intervention and one in the
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control intervention. The removal of the outliers was justified by the fact that some participants were

required to respond to phone calls related to their clinical work.

Numbers analyzed

Overall, 932 items were analyzed for the primary outcome, which corresponds to 311, 312, and 309
items for the interventions control, basic, and full, respectively. For the secondary outcome, 930 items
were analyzed, which corresponds to 310, 312, and 308 items for the interventions control, basic, and
full, respectively. The number of errors and median time per intervention are depicted in Figure 3 and
Figure 4, respectively. The total number of errors was 70 (22%), 49 (16%), and 14 (5%) errors for the
control, basic, and full intervention, respectively. The median time [Q;, Q3] needed for the dose
derivation was 161 s [118, 225], 132 s [96, 173], and 86 s [67, 116] seconds for the control, basic
(exploratory), and full intervention, respectively. Figure 5 depicts the number of errors stratified by

intervention order and type.

Model estimations

A generalized linear mixed-effects model with a logit-link was defined to estimate the adjusted odds
ratio for dose derivation errors. The regression formula for the generalized linear mixed-effects model
is shown below in R notation (l). The model included the covariates for institution and previous
PEDeDose user. Experience was not included because of singularity. Profession was not included due
to potential multicollinearity with the variable institution as almost all physicians were working in a
Children’s hospital. No crude difference between the different professions was observed. We used a
linear mixed-effects model for the time outcome. The model was built with the same covariates as
before but including experience, as there was no issue with singularity (IlI). The results of the

multivariable models are depicted in Table 2.
(n error ~ intervention + institution + user (intervention | subject) + (intervention [ item)

(m log(time) ~ intervention + institution + experience + user + (intervention | subject) +

(intervention | item)

Additional results of the models are reported in Supplement 4.

Table 2: Effect of the intervention on error and time. The table shows the results of the confirmatory analyses comparing the
CDSS PEDeDose (full) with the SmPC (control). The multivariable and unadjusted models with only the intervention variable
and random intercepts for both subject and item are presented. The reference category for each comparison of the ordered
categorical variables is marked in bold.

Errors

Odds ratio 95% Confidence interval p-value

Multivariable model

https://mc.manuscrilrg)tcentral.com/bmjpo
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Intervention

0.08 0.02to0 0.36 <.001
full vs control
Institution
1.27 0.75to0 2.15 .382
Children’s hospital
Institution
1.12 0.74t0 1.70 .587
General hospital
PEDeDose user
0.57 0.27t0 1.29 .178
partly vs no
PEDeDose user
0.88 0.37t02.11 771
yes vs partly
Unadjusted model
Intervention
0.15 0.08 t0 0.27 <.001
full vs control
Time
Time change (%) 95% Confidence interval p-value
Multivariable model
Intervention
-45 -51t0 -39 <.001
full vs control
Institution
-18 -26to -8 <.001
Children’s hospital
Institution
3 -6to 12 .585
General hospital
Experience
3 -11to0 18 722
5-10yvs<5y
Experience
1 -16 to 15 .862
>10yvs 5-10y
PEDeDose user
6 -9to0 26 472
partly vs no
PEDeDose user
-8 -22to9 .357
yes vs partly
Unadjusted model
Intervention
-45 -48 to -42 <.001

Full vs control
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Ancillary analyses

Exploratory analyses

Additionally, we explored the impact of using structured dosing information while using a pocket
calculator. The model formula of the generalized linear mixed-effects model (l11) and the linear mixed-
effects model (1V) for error and time, respectively, are shown below. Due to singularity, we had to
exclude the random slopes for both item and subject. The results of the multivariable models of the
exploratory analysis are depicted in Table 3. The odds of an error were 4.5-times higher for the basic
intervention as compared to of full. Also the odds of an error were 1.4-times higher for the control

intervention than for basic. The sensitivity analysis did not indicate that the intervention order

BMJ Paediatrics Open

influenced the number of errors (Supplement 4).

(1) error ~ intervention + institution + user + (1 | subject) + (1 | item)

(V) log(time) ~ intervention + institution + experience + user + (intervention | subject) +

(intervention | item)

Additional results of the models are reported in Supplement 4.

Table 3: Effect of the interventions on error and time. The table shows the results of the exploratory analyses comparing the
CDSS PEDeDose (full) with the structured PEDeDose dosing information and a pocket calculator (basic), and basic with the
SmPC and a pocket calculator (control). The multivariable and unadjusted models with only the intervention variable and
random intercepts for both subject and item are presented. The reference category of the comparisons is marked in bold.”

Errors
Odds ratio 95% Confidence interval p-value

Multivariable model
Intervention

0.67 0.44 to0 1.03 .068
basic vs control
Intervention

0.22 0.12t0 0.42 <.001
full vs basic
Institution

1.37 0.9t02.08 .143
Children’s hospital
Institution

0.97 0.68to0 1.38 .860
General hospital
Experience

1.36 0.79t0 2.36 273
5-10yvs <5y
Experience

1.15 0.64 to 2.05 .644
>10yvs 5-10y
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PEDeDose user
0.51 0.26 to 1.00 .050
partly vs no
PEDeDose user
1.33 0.68 to 2.62 402
yes vs partly
Unadjusted model
Intervention
0.67 0.44 to 1.02 .063
basic vs control
Intervention
0.22 0.12to 0.41 <.001
Full vs basic
Time
Time change (%) 95% Confidence interval p-value
Multivariable model
Intervention
-20 -27to-12 <.001
basic vs control
Intervention
-31 -38to -23 <.001
full vs basic
Institution
-18 -26to-10 <.001
Children’s hospital
Institution
3 -6to 12 .545
General hospital
Experience
2 -11to 17 .793
5-10yvs <5y
Experience
-2 -16to 13 .749
>10yvs 5-10y
PEDeDose user
-1 -15to 16 913
partly vs no
PEDeDose user
-6 -20to 10 467
yes vs partly
Unadjusted model
Intervention
-20 -24to-16 <.001
basic vs control
Intervention
-31 -35to -27 <.001
full vs basic
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Analysis of error types
For each error that occurred, we assumed the most plausible error type. The logging data of the

PEDeDose built-in calculator was used to improve the determination of the error type in the full

oNOYTULT D WN =

intervention. The results of the analysis of error types are provided in Table 4.

1 Table 4: Assumed error types identified based on the participants’ response. Column values exceed the total error count when
multiple error types were identified. The categories correspond to the CDSS PEDeDose (full), PEDeDose dosing information
with a pocket calculator (basic), and the SmPC with a pocket calculator (control)

Error counts

16 Error types Control Basic Full

18 Total error count 70 49 14

Protocol deviations* 12 5 4

21 Decimal error 2 3 0

23 Maximum dose not
24 27 17 0
25 respected

Daily vs single dose 6 0 0

28 Wrong information used** 11 11 4

30 Transcription error N/A N/A 1

32 Wrong CDSS user entry /
N/A N/A 4
33 selection

35 Unknown 16 13 1

37 N/A = error type not possible or not identifiable for this intervention.
*e.g. dosage was not converted to the dispensing unit

**e.g. the loading dose was used instead of the maintenance dose
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Discussion

In this simulation trial, we showed that the CDSS PEDeDose (full) significantly reduced the number of
dose calculation errors and was more efficient when compared to either the structured PEDeDose

dosing information (basic) or the full-text SmPC (control) used together with a pocket calculator.

Strengths and limitations

A general limitation of simulation studies is the lack of control over the participants’ mindset. For this
study, it means that the participants might not have been as careful while deriving the dosages as they
would be while working with real patients. We tried to address this limitation by comparing the
interventions within each participant and by conducting the trial at their workplace. Randomization of
the interventions per block as well as on item-level controlled for biases of allocation. Additionally, we
see the use of a within-subject design as a major strength of this study as it accounts for subject specific
characteristics (e.g. being good or bad at calculus) and enhances the study’s overall power. Our study
evaluated the dosing of a single drug for a single indication. In clinical settings, there are often
additional considerations necessary (e.g. dose adjustments due to renal insufficiency, comorbidities,
or drug-drug interactions). However in this study, the impact of the CDSS PEDeDose was evaluated in
isolation, what we see as a strength. Since the SmPC was defined as the reference dosing information,
only prescriptions for drugs with a pediatric label could be created. In pediatric practice, however, the
majority of drugs are prescribed off-label.[3] Thus, to retrieve off-label dosing information additional
sources must be consulted, which might even further increase the time needed to derive the
appropriate dosage. Furthermore, we found that it was worthwhile to conduct the study on site as the
amount of missing data was very low (<2%) for all interventions. The assumed error types should be
interpreted carefully as the true cause of error cannot be determined. The types of errors are strongly
depending on the item itself and only limited information can be extracted from the participants’
response. For example, not every active ingredient has a loading and a maintenance dose that may be

confused.

Finally, maximal model specification including by-subject and by-item random intercepts and slopes
whenever possible allowed the model to be more flexible in parameter estimation and thus limits

inflation of Type | error.[24]

Interpretation

The CDSS PEDeDose significantly improved the error rate as compared to the SmPC by reducing the
odds of an error by a factor of 12. Furthermore, the CDSS PEDeDose significantly reduced the time
needed for the dose derivation by 45%. The effect remained significant when estimating the

unadjusted effect of the intervention, thus giving us strong confidence in our results. The sensitivity
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analysis did not indicate an effect of the intervention order on the number of errors. Even more so,
the adjusted analysis suggested that the covariates (i.e. fixed effects) had a negligible impact on both
outcomes. In contrast, there was high variability between participants and items, (i.e. random effects)
leading to broad confidence intervals, especially in the two blocks using pocket calculator. However,
the variability was drastically reduced when the CDSS PEDeDose is used. This demonstrates that the
CDSS PEDeDose was able to mitigate the uncertainty produced by the human factor, while other
factors such as experience do not suffice. Thus, the CDSS PEDeDose increased the overall safety of the
individually calculated dosages in our simulation. Furthermore, since there were no noteworthy
differences between frequent PEDeDose users, infrequent users, and new users, we could

demonstrate that the usability of the CDSS PEDeDose is excellent.

Our exploratory analyses revealed that the structuring of the dosing information did not substantially
improve the error rate, but only the time needed. Although our study was not powered to detect these
differences, it was still interesting to see that the differences between PEDeDose with pocket
calculator and the CDSS PEDeDose was still striking with five-fold lower odds for an error and 31%

reduction of time when using the CDSS.

We were surprised by the high number of errors in the SmPC block (27 of the 70 errors) where the
maximum dosage was not respected. Thus, we would like to highlight the example of the drug
isoniazid, where the SmPC states the maximum daily dose even multiple times. This error type
occurred also frequently when only the structured dosing information was used (17 of 49 errors), even
though the maximum dosage is highlighted in a dedicated field. None of this type of error occurred
while the participants were using the CDSS PEDeDose as the built-in calculator does respect the
maximum dose. This again highlights the importance of providing HCPs with individualized dosing
recommendations as repeatedly stating the maximum daily dosage obviously does not suffice and
might even be conceptually similar to the pitfalls of over-alerting.[26] Analysis of the PEDeDose logging
data revealed that most of the errors committed with the CDSS PEDeDose could be prevented with a
reasonable integration into the prescribing software, such as wrong birthdate entries or transcription

errors.

Generalizability

Based on the strong results and the inevitability of human errors , we are confident that the use of the
CDSS PEDeDose will generally enhance the safety of prescribed dosages in practice. Furthermore, the
time reduction that is achieved with the use of the CDSS PEDeDose might be further enhanced in
clinical practice. Especially, for off-label prescriptions where additional resources need to be consulted.
Overall, it must be noted that our study measured the isolated effect of the web application of the

CDSS PEDeDose. This is in contrast to real-world studies where the magnitude of the measured effect
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will be modified by the way the CDSS is integrated into a primary software (i.e. a clinical information
system), CDSS uptake (i.e. percentage of CDSS use),[27] vigilant HCPs,[11,28] or by other measures
implemented to prevent such types of errors. These factors might influence the effect in different
ways. A bad integration of the CDSS in a clinical information system will compromise usability, uptake,
and can enable additional types of errors to occur. On the other hand, a good integration will simply
rule out even more types of errors by design (e.g. transcription errors). Interestingly, clinical
information system providers do not need to conduct usability tests as compared to European medical
device manufacturers.[29,30] Last but not least, we think that it is undisputable that we should prevent
the occurrence of an error in the first place by using a dose calculator rather than to rely on post-hoc

measures or on the commendable vigilance of the HCPs.[10,11,28]

Comparison with literature

Even though there are a multitude of dosing calculators freely available, surprisingly, almost all lack a
conformité européenne (CE) marking.[31] Furthermore, there are only few contemporary studies that
assess dose prescribing errors in a simulation.[19,32,33] Siebert and colleagues found significant error
reduction with the use of a mobile app during drug preparation in pediatric emergency
settings.[32,33]. Interestingly, the baseline error rates in both studies were strikingly high with values
of 63% [33] and 75% [32] as compared to the 23% in our study. However, comparison is limited as they
did not assess the dose calculation step in isolation. Thus, we want to highlight the most similar study
by van der Zanden et al. that assessed the former website-integrated dosing calculator of the Dutch
Pediatric Formulary.[19,34] However, the calculator is not available anymore. They found 26% and
17% clinically relevant errors in the manual group and in the calculator group, respectively. This
resulted in a non-significant estimated mean difference of 7% in favor of the calculator group.
However, they used a between-subject design and a two-minute time limit per item. We think that the
use of a within-subject instead of a between-subject design was a major strength in our study.
Furthermore, we did not impose a time limit, as otherwise we could not estimate the time needed for
the dose derivation. A time limit probably would have increased the manual error rate even further,

but the results would be influenced by the participants’ reading speed.

Conclusion and outlook

We demonstrated that the CDSS PEDeDose with its built-in calculator significantly reduced the error
rate and time needed for the dose derivation for pediatric patients and neonates when compared to
the SmPC in a simulation trial. The high variability in error rates within HCPs could be mitigated when
PEDeDose was used. Interestingly, no substantial improvement of structured (basic) versus full-text
(control) dosing information was found. Our simulation showed that by limiting the human factor and

by providing guidance during the dose derivation step, dose calculation errors can be reduced. A
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reasonable integration of the CDSS into the electronic workflow of pediatric prescribing may even
further limit the human factor during the prescribing step, and thus could prevent additional error

types by design.
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Figures

Figure 1: Visualization of the trial design. The name of the interventions correspond to the CDSS
PEDeDose with built-in calculator (full), PEDeDose used together with a pocket calculator (basic), and

Summary of Product Characteristics used together with a pocket calculator (control)

Figure 2: Participant flow chart. The order of the interventions and the corresponding number of
participants assigned is shown as well. The name of the interventions correspond to the CDSS
PEDeDose with built-in calculator (full), PEDeDose used together with a pocket calculator (basic), and

Summary of Product Characteristics with pocket calculator (control).

Figure 3: Bar plot depicting the number of errors stratified by the type of intervention. The name of
the interventions correspond to the CDSS PEDeDose with built-in calculator (full), PEDeDose used
together with a pocket calculator (basic), and Summary of Product Characteristics with pocket

calculator (control).

Figure 4: Violin plot depicting the median time per participant stratified by the type of intervention.
The violin plot depicts the distribution of the datapoints and is mirrored on the y-axis. Below each plot
the overall median [Q1, Q3] of the intervention is shown. The name of the interventions correspond
to CDSS PEDeDose with built-in calculator (full), PEDeDose used together with a pocket calculator

(basic), and Summary of Product Characteristics with pocket calculator (control).

Figure 5: Number of errors stratified by intervention order and type. The name of the interventions
correspond to the CDSS PEDeDose with built-in calculator (full), PEDeDose used together with a pocket

calculator (basic), and Summary of Product Characteristics with pocket calculator (control).
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— A . Route of = a Height
Indication Active ingredient administration Dose type Frequency Age [cm] Preterm

=
2

mL/dose infection in cystic fibrosis patients Ciprofloxacin Zi:'uid) - 2x dain§ 6y 10mth | 26 no
3
3
=

e yes

g g g 9 q _ = d -
mg/dose bacterial infection (severe) Vancomycin V. 4x dallyg S5wks 4.18 GA 35 2/7

3
73
loading dose ki
. b p.o. oa .

drops/dose | epilepsy Clonazepam (liquid) / begin 3x dally§ 6y 7mth 29 no
'8.
3

mL/dose acute otitis media aaicllin P-O. - 2x dail S 2y 8mth 14 no

Clavulanic acid (liquid) y}g y

&
p.o. S

mL/dose candidiasis (systemic) Fluconazole L - 1x dailyR | 8y 31 no
(liquid) g
«Q
=
a

mg/dose bacterial infection (severe) Flucloxacillin i.v. - 3x dailyg 6d 3.2 no
2
=
g
(@]
S
<
=
=
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; ID lsztzri\:mg Indication Active ingredient a dm:::s:r:tion Dose type Frequers<y Age? [T(Igg] [ilng1] Preterm

4

> g

6 Dexamethasone S

7 |7 mg/dose nausea and vomiting in chemotherapy | dihydrogen i.v. - 4x dailyi 1y 6mth 12 81 no

8 phosphate disodium Q

9 w

10 g

:; 8 mg/dose arthritis Methotrexate® S.C. - 1x weeI%y 12y 5mth | 36 138 no

13 2

12 prophylaxis of acute rejection in g

patients with allogenic kidney Mycophenolate p.o. g
9 L/d . o . . - - 2x dailyz | 9y 3mth 32 122

1? ml/dose transplantation (in combination with mofetil® (liquid) xdal y‘g ysm no

18 ciclosporin and corticosteroids) S

19 H

. N . . . loading d

;? 10 | mg/dose fungal infection (invasive) Caspofungin V. /Oljegi]r? 0s€ | . § 11mth 9.5 76 no
o

22 g

23 E]

24 p.0 8

25|11 | mL/dose bacterial infection Clarithromycin o - 2x daily2 | 7mth 7.6 - no

2% (liquid) 5
=]

27 5

28 =

29 . o . &

30 12 | mg/dose tuberculosis Isoniazid p.o. - 1x daily;, | 10y 7mth | 38 - no
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Dispensing ... .. . Route of » a Weight | Height
unit Indication Active ingredient administration Dose type Frequer<y Age kgl [cm] Preterm
g
c
e p.o. follow-up . 14y BSAS:
13 mL/dose nausea and vomiting in chemotherapy | Ondansetron (liquid) treatment 3x dally‘<B 10mth 46 519 m? no
N
O
(@]
14 mg/dose bacterial infection Ceftriaxone i.m - 1x dail 5 5wks? 3.82 - yes=
& m g ' GA 36 5/7
(¢}
o
g
15 | mL/dose ruritus Flygfoyeing p-O. - 3x daily2 | 5y 4mth 24 - no
P dihydrochloride (liquid) yf\i.' y
S
3
=:
. o
16 | mg/dose intoxication with benzodiazepines Flumazenil i.v. I/osdlr.1g dose | § 8y 6mth 36 - no
egin E
E]
o 8
17 | mL/dose insomnia Chloral hydrate P-0. - 1x daily3 | 5y Imth 22 - no
(liquid) o
=]
&
5
18 | mg/dose urolithiasis (urates / urinary stones) Allopurinol p.o - Ix daily;, |13y Imth | 42 - no
N
2 Age was shown to participants as birthdate calculated on the day of the experiment E
® Substance with narrow therapeutic window é
¢ BSA = body surface area (for this item the BSA was provided for the SmPC user as the dosing information differentiated betwee'_fg BSA >1.2 m? or <1.2 m?)
dcorrected age %
@
o
g
8
2
=
=
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1
2
3 . . .
. Supplement 2 — Example of the structured dosing information of PEDeDose
> |
6 Vancomycin Q ':
7 bacterial infection, severe Q, ‘
Route of administration [V, parenteral
8 \
9 ':
1 O Age Weight Pl Application Type of dose Dose Number of repetitions  Max individual dose  Max daily dose Remarks GR Ref :
11 5wk 4.18kg v 63 mg/dose 4 x daily by inf B & ‘
1 2 T Dateof birth 03.08.2022 Weight 4.18kg Pl Yes GA 352/7WOP comA 5wk PNA 10 wk ;
1 3 © You must enter the height to be able to calculate the BMI. 1
14 |
15 a set of the calculated dose 1
e ;
17 :
Max Max |
18 Age/PMA Weight P1 Application  YPef Dose Number of = 5 i idual  daily Remarks GR  Ref |
dose repetitions
1 9 dose dose ‘
\
20 as a single dose, j
start the ‘
21
. maintenance \
22 < 30wk Pl IV loading dose 25 mg/kg/dose dosage 24 h after D & ‘
the loading dose; ‘
23 by inf \
24 first maintenance |
P dose 24 h after |
25 <30 wk PV 20 1 x daily thetondng doe: & |
26 by inf
27 as a single dose, \
28 start the \
N maintenance ‘
29 30 wk - 34 wk PV loading dose 25 mg/kg/dose dosage 18 h after D & 1
the loading dose; ‘
3 O by inf 1
1 1
22 first maintenance ]
. 2 s every dose 18 h after |
3 3 30wk - 34wk P © 20 mg/ 18h the loading dose; o & :
by inf ;
34 |
35 as a single dose, ‘
start the ‘
36 34wk - 38wk Pl loading dose 25 mg/kg/dose ;":S':;":;c: e 0@
3 7 the loading dose; -i
by inf }
38
39 first maintenance
. dose 12 h after
34wk - 38 wk Pl IV 20 2 x daily the loading dase; D &
4
41 by inf
as a single dose,
42 start the
4 - maintenance ‘
3 38wk - 40 wk Pl Vv loading dose 25 mg/kg/dose dosage 8 h after D & |
44 the loading dose; .
by inf ‘
45 |
46 first maintenance
. dose 8 h after the
47 38 wk - 40 wk Pl IV 15 3 x daily loading dose: by D &
f |
48 i :
49 as a single dose, ‘
start the |
50 0D-28D [\ loading d 25 mg/kg/dose maintenance o ) -
5 ,I - oading dose m dosage 8 h after 1
the loading dose; \
52 by inf
\
53 first maintenance ¢
54 0D-28D W ce 15 ma/kgk 3 x daily :::;h d:::’;:e n & |
3 : \
5 5 inf 1
56 28D-18Y and <66 kg v 15 mg/kg/dose 4 x daily by inf B & |
57 <18Yand =66 kg v 1000 mg/dose 4 x daity by inf 8 & |
58 |
59 Figure: Example of the vancomycin dosage information for severe bacterial infection to be administered intravenously. In the calculated .
60 dosage tab one can see the calculated dosage for a hypothetical preterm of 5 weeks of age (corrected age) with a weight of 4.18 kg analogous ‘
|
to item number 2 of the trial. In the general doses tab the basic dosing information can be seen. :
¢
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Supplement 3 — Sample size estimation

Expected power for significant improvement of the CDSS PEDeDose vs no CDSS

Error rate without CDSS: 20%

095 —

0.85 —
0.8
0.75
0.7
0.65
0.6
0.56
0.5
0.45
0.4
0.35
0.3
0.25

True Error Reduction Ratio

150 300 450 600 750 900 1050 1200 1350 1500 1650 1800

Total number of items rated

Figure: The experiment was simulated 999 times assuming between 150 to 1800 items that are rated,
while achieving an error reduction ratio between 0.2 to 1 (no reduction). The white circle marks the

estimated number of items that need to be rated to achieve a 50% error reduction.
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Supplement 4 - Statistical analyses

Contents

Confirmatory analysis 2
Errors (full model) . . . . . . . . e 2
Errors (simplemodel) . . . . . . . L e e e e 4
Time (fullmodel) . . . . . . L e e e 6
Time (simplemodel) . . . . . . . L e e e e e 8

Exploratory analysis 10
Errors (full model) . . . . . . . . e e 10
Errors (simplemodel) . . . . . . . . L e e e 12
Time (fullmodel) . . . . . . . e 14
Time (simplemodel) . . . . . . . L e e e e e e 16
Sensitivity analysis . . . . . . L L e e e e e e e 18

Contrasts 19
Contrast matrices for categorical variables . . . . . . . . . . . .. ... 19

1
https://mc.manuscriptcentral.com/bmjpo

yBuAdoo Ag palosloid 1senb Ag 20z ‘8T dy uo jwoo fwg uadospaediwgy//:dny woly papeojumod '€20z Arenuer Gz uo 92/T00-220z-0dlwa/9eTT 0T se paysignd 1siy :odfwq


http://bmjpaedsopen.bmj.com/

oNOYTULT D WN =

BMJ Paediatrics Open
CONFIRMATORY ANALYSIS
Confirmatory analysis
Errors (full model)
Results
Variable OR Cl(low) CI(high) pvalue
Intervention 0.08 0.02 0.36 <0.001
Institution (Children’s hospital) 1.27 0.75 2.15 0.3823
Institution (Hospital) 1.12 0.74 1.70 0.5875
User (partly vs no) 0.57 0.26 1.29 0.1779
User (yes vs partly) 0.88 0.37 2.11 0.7712

R summary output

##
##
##
##
##
##
##
##
##
##
##
##
##
##
##
##
##
##
##
##
##
##
##
##
##
##
##
##
##
##
##
##
##
##
##
##

Generalized linear mixed model fit by maximum likelihood (Laplace

Approximation) [glmerMod]
Family: binomial ( logit )
Formula:

error ~ intervention + institution + user + (intervention | subject) +

(intervention | item)
Data: data_confirmatory
Control: glmerControl(optimizer = "bobyqga")

AIC BIC logLik deviance df.resid
457.2 510.4 -216.6 433.2 608

Scaled residuals:
Min 1Q Median 3Q Max
-0.8811 -0.4334 -0.2101 -0.1185 3.7005

Random effects:

Groups Name Variance Std.Dev. Corr
subject (Intercept) 0.2340 0.4838
interventionfull 1.4835 1.2180 -0.51
item (Intercept) 0.2954 0.5435
interventionfull 0.7559 0.8694 -0.35
Number of obs: 620, groups: subject, 52; item, 18

Fixed effects:

Estimate Std. Error z value Pr(>|zl)
(Intercept) -1.4938 0.2415 -6.187 6.15e-10 **x*
interventionfull -2.4694 0.7395 -3.339 0.000839 x**x*
institutionl 0.2359 0.2700 0.874 0.382263
institution?2 0.1151 0.2121 0.543 0.587464
userpartly-no -0.5563 0.4129 -1.347 0.177867
useryes-partly -0.1302 0.4478 -0.291 0.771219
Signif. codes: 0O '**x' 0.001 'xx' 0.01 'x' 0.05 '.' 0.1 '
Correlation of Fixed Effects:

2/18
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Errors (full model) CONFIRMATORY ANALYSIS
#it (Intr) intrvn insttl instt2 usrpr-
## intrvntnfll -0.252
## institutinl -0.139 -0.091
## institutin2 -0.137 0.034 -0.404
## userprtly-n 0.238 0.040 -0.297 0.165
## usrys-prtly -0.129 0.144 -0.390 0.164 -0.467
Plot - Predicted probability of error
Estimated marginal means of the interventions
1.0-
0.8-
2
5
@©
S
£ 06- Interventions
2 @ control
o
@ +ull
3 0.4-
Q L
S
g
o
0.2- 0)
0.0- - - _._
conltrol fLII||
Interventions
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Errors (simple model)

CONFIRMATORY ANALYSIS

Errors (simple model)

Results

Variable OR Cl(low) ClI(high) pvalue

Intervention  0.15 0.08 0.27 <0.001

R summary output

##
##
##
##
##
##
##
##
##
##
##
##
##
##
##
##
##
##
##
##
##
##
##
##
##
##
##
##
##
##

Generalized linear mixed model fit by maximum likelihood (Laplace

Approximation) [glmerMod]

Family: binomial ( logit )

Formula: error ~ intervention + (1 | subject) + (1 | item)
Data: data_confirmatory

Control: glmerControl(optimizer = "bobyga')

AIC BIC 1loglLik deviance df.resid
447.0 464.8 -219.5 439.0 616

Scaled residuals:
Min 1Q Median 3Q Max
-0.8104 -0.4473 -0.2367 -0.1683 5.8528

Random effects:
Groups Name Variance Std.Dev.
subject (Intercept) 0.2236 0.4728
item (Intercept) 0.2925  0.5408
Number of obs: 620, groups: subject, 52; item, 18

Fixed effects:

Estimate Std. Error z value Pr(>lzl)
(Intercept) -1.3756 0.2165 -6.355 2.09e-10 **x
interventionfull -1.9200 0.3183 -6.032 1.62e-09 **x*

Signif. codes: O 'x*x' 0.001 'xx' 0.01 'x' 0.05 '.' 0.1 '

Correlation of Fixed Effects:
(Intr)
intrvntnfll -0.242

4/18
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0.4-

Errors (simple model) CONFIRMATORY ANALYSIS
Plot - Predicted probability of error
Estimated marginal means of the interventions
1.0-
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2 .
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Time (full model) CONFIRMATORY ANALYSIS

Time (full model)

Results
Variable Deviation (%) Cl(low) ClI(high) pvalue
Intervention -44.85 -50.51 -38.54 <0.001
Institution (Children’s hospital) -17.78 -26.16 -8.46 <0.001
Institution (Hospital) 2.60 -6.37 12.42 0.5853
Experience (5-10y vs <5y) 2.64 -10.99 18.36 0.7217
Experience (>10y vs 5-10y) -1.39 -15.75 15.40 0.8619
User (partly vs no) 6.34 -9.92 25.52 0.4717
User (yes vs partly) -7.73 -22.11 9.30 0.3568

R summary output

##
##
##
##
##
##
##
##
##
##
##
##
##
##
##
##
##
##
##
##
##
##
##
##
##
##
##
##
##
##
##
##
##
##
##
##
##

Linear mixed model fit by REML. t-tests use Satterthwaite's method [

lmerModLmerTest]
Formula:

log_time ~ intervention + institution + experience + user + (intervention
subject) + (intervention | item)

Data: data_confirmatory

REML criterion at convergence: 432.7

Scaled residuals:
Min 1Q Median

3Q

Max

-3.4708 -0.6145 -0.0595 0.5344 3.1635

Random effects:

Groups Name Variance
subject (Intercept) 0.04406
interventionfull 0.05292
item (Intercept) 0.06619
interventionfull 0.02677
Residual 0.08039

Number of obs: 618, groups:

Fixed effects:

Estimate
(Intercept) 5.12111
interventionfull -0.59507
institutionl -0.19580
institution?2 0.02564
experienceb5-10y-<by  0.02606

experience>10y-5-10y -0.01404

userpartly-no 0.06144
useryes-partly -0.08049
Signif. codes: O '**x' 0.001

Correlation of Fixed Effects:

Std.Dev. Corr
0.2099
0.2300 -0.35
0.2573
0.1636 -0.91
0.2835

subject, 52; item, 18

Std.

O OO O O O oo

Uk !

Error df

.07072 26.21325
.056524 30.37710
.05480 44.96048
.04665 44.84160
.07269 44.77178
.08025 44.96372
.08463 44.84683
.08645 45.06018

0.01 'x' 0.05 '.

t value
72.415
-10.773
-3.573
0.550
0.359
-0.175
0.726
-0.931

' 0.1

Pr(>ltl)
< 2e-16
6.74e-12
0.000856
0.585265
0.721652
0.861888
0.471654
0.356777

"1

(Intr) intrvn insttl instt2 e5-10- e>10-5 usrpr-
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CONFIRMATORY ANALYSIS

##
##
##
##
##
##
##

intrvntnfll
institutinl
institutin2
expr5-10-<5
exp>10-5-10
userprtly-n
usrys-prtly

.698
.071
.064
.039
.062
.114
.073

Plot - Predicted response time

Predicted time [s]

.001
.000
.002
.000
.002
.001

-0.412

-0.027 -0.311

0.159 0.035 -0.442

-0.292 0.199 -0.043 -0.047

-0.375 0.134 0.000 0.007 -0.466

Estimated marginal means of the time

500 -

400 -

300-

200-

100 -

1
control

full
Interventions
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Time (simple model) CONFIRMATORY ANALYSIS

Time (simple model)

Results

Variable Deviation (%) Cl (low) ClI(high) pvalue

Intervention -45 -47.73 -42.12 <0.001

R summary output

## Linear mixed model fit by REML. t-tests use Satterthwaite's method [
## lmerModLmerTest]
## Formula: log_time ~ intervention + (1 | subject) + (1 | item)

## Data: data_confirmatory

##

## REML criterion at convergence: 494.8

##

## Scaled residuals:

## Min 1Q Median 3Q Max

## -4.0767 -0.6149 -0.0248 0.5679 3.3763

#it

## Random effects:

## Groups Name Variance Std.Dev.

## subject (Intercept) 0.05797 0.2408

## item (Intercept) 0.03607 0.1899

## Residual 0.10085 0.3176

## Number of obs: 618, groups: subject, 52; item, 18

##

## Fixed effects:

## Estimate Std. Error df t value Pr(>|t|)
## (Intercept) 5.07975 0.05877 38.59148 86.44 <2e-16 **x*

## interventionfull -0.59777 0.02604 551.44043 -22.95 <2e-16 **x*
#t ——-

## Signif. codes: O '**x' 0.001 'xx' 0.01 'x' 0.05 '.' 0.1 ' ' 1
##

## Correlation of Fixed Effects:

#i# (Intr)

## intrvntnfll -0.222

8/18
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Time (simple model) CONFIRMATORY ANALYSIS
Plot - Predicted response time
Estimated marginal means of the time
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EXPLORATORY ANALYSIS

Exploratory analysis

Errors (full model)

Results
Variable OR Cl(low) CI(high) pvalue
Intervention (basic vs control)  0.67 0.44 1.03 0.0677
Intervention (full vs basic) 0.22 0.12 0.42 <0.001
Institution (Children’s hospital) 1.37 0.90 2.08 0.1428
Institution (Hospital) 0.97 0.68 1.38 0.8601
Experience (5-10y vs <5y) 1.36 0.79 2.36 0.2725
Experience (>10y vs 5-10y) 1.15 0.64 2.05 0.6443
User (partly vs no) 0.51 0.26 1.00 0.0498
User (yes vs partly) 1.33 0.68 2.62 0.4019

R summary output

##
##
##
##
##
##
##
##
##
##
##
##
##
##
##
##
##
##
##
##
##
##
##
##
##
##
##
##
##
##
##
##
##

Generalized linear mixed model fit by maximum likelihood (Laplace
Approximation) [glmerMod]

Family: binomial ( logit )
Formula: error ~ intervention + institution + experience + user + (1 |
subject) + (1 | item)

Data:

data_exploratory

Control: glmerControl(optimizer = "bobyga')

AIC
711.6

BIC 1loglik deviance df.resid

764.9 -344.8 689.6

Scaled residuals:

Min

1Q Median 3Q Ma

X

-1.0078 -0.4323 -0.2991 -0.1736 6.2086

Random effects:

Groups Name Variance Std.Dev.
subject (Intercept) 0.1555  0.3943
item (Intercept) 0.3354 0.5791
Number of obs: 932, groups:

Fixed effects:

Estimate Std
(Intercept) -2.26943
interventionbasic-control -0.39394
interventionfull-basic -1.49297
institutionl 0.31265
institution2 -0.03148
experienceb5-10y-<5y 0.30767
experience>10y-5-10y 0.13731
userpartly-no -0.67513
useryes-partly 0.28866

O OO O OO O oo

921

subject, 52; item, 18

Error z value Pr(>lzl)
< 2e-16

10/18

.21046 -10.783
.21565
.31775
.21334
.17857
.28040
.29742
.34415
.34439

-1.827
-4.699
1.466
-0.176
1.097
0.462
-1.962
0.838

0

2.62e-06

0.
.8601
.2725
.6443
.0498
.4019

O O O O O
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Errors (full model) EXPLORATORY ANALYSIS

## Signif. codes: O '#*x' 0.001 '#*' 0.01 'x' 0.05 '.' 0.1 ' ' 1
##

## Correlation of Fixed Effects:

#it (Intr) intrvntnb- intrvntnf- insttl instt2 e5-10- e>10-5 usrpr-
## intrvntnbs- 0.043

## intrvntnfl- 0.277 -0.374

9 ## institutinl -0.173 -0.002 -0.010

10 ## institutin2 -0.098 -0.006 -0.005 -0.345

n ## expr5-10-<5 0.019 0.000 -0.010 -0.042 -0.314

12 ## exp>10-5-10 0.061 -0.004 0.005 0.146 0.070 -0.431

13 ## userprtly-n 0.239 0.007 0.007 -0.312 0.178 -0.039 -0.037

14 ## usrys-prtly -0.137 -0.009 0.002 -0.324 0.113 0.023 0.025 -0.529

oNOYTULT D WN =

17 Plot - Predicted probability of error

Estimated marginal means of the interventions
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Errors (simple model) EXPLORATORY ANALYSIS
Errors (simple model)
Results

Variable OR Cl(low) ClI(high) pvalue

Intervention (basic vs control) 0.67 0.44 1.02 0.0629

Intervention (full vs basic) 0.22 0.12 0.41 <0.001

R summary output

##
##
##
##
##
##
##
##
##
##
##
##
##
##
##
##
##
##
##
##
##
##
##
##
##
##
##
##
##
##
##
##

Generalized linear mixed model fit by maximum likelihood (Laplace
Approximation) [glmerMod]

Family: binomial ( logit )

Formula: error ~ intervention + (1 | subject) + (1 | item)
Data: data_exploratory

Control: glmerControl(optimizer = "bobyga")

AIC BIC 1loglLik deviance df.resid
706.8 731.0 -348.4 696.8 927

Scaled residuals:
Min 1Q Median 3Q Max
-0.9847 -0.4297 -0.3089 -0.1722 5.7553

Random effects:
Groups Name Variance Std.Dev.
subject (Intercept) 0.2545 0.5044
item (Intercept) 0.3500 0.5916
Number of obs: 932, groups: subject, 52; item, 18

Fixed effects:

Estimate Std. Error z value Pr(>|zl)
(Intercept) -2.1927 0.2047 -10.710 < 2e-16 **x*
interventionbasic-control -0.3994 0.2148 -1.860 0.0629 .
interventionfull-basic -1.5014 0.3169 -4.738 2.16e-06 **x*

Signif. codes: O '***x' 0.001 'xx' 0.01 'x' 0.056 '.' 0.1 ' ' 1

Correlation of Fixed Effects:
(Intr) intrvntnb-

intrvntnbs- 0.044

intrvntnfl- 0.282 -0.375
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Errors (simple model) EXPLORATORY ANALYSIS

Plot - Predicted probability of error

Estimated marginal means of the interventions
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Time (full model) EXPLORATORY ANALYSIS

Time (full model)

Results
Variable Deviation (%) Cl(low) ClI(high) pvalue
Intervention (basic vs control) -19.95 -27.14 -12.06 <0.001
Intervention (full vs basic) -30.99 -38.42 -22.67 <0.001
Institution (Children’s hospital) -18.44 -26.38 -9.64 <0.001
Institution (Hospital) 2.75 -5.83 12.12 0.5453
Experience (5-10y vs <5y) 1.85 -11.10 16.69 0.7926
Experience (>10y vs 5-10y) -2.43 -16.02 13.36 0.7493
User (partly vs no) -0.88 -15.39 16.12 0.9133
User (yes vs partly) -5.87 -19.92 10.63 0.4666

R summary output

##
##
##
##
##
##
##
##
##
##
##
##
##
##
##
##
##
##
##
##
##
##
##
##
##
##
##
##
##
##
##
##
##
##
##
##

Linear mixed model fit by REML. t-tests
lmerModLmerTest]
Formula:

use Satterthwaite's method [

log_time ~ intervention + institution + experience + user + (intervention

subject) + (intervention | item)
Data: data_exploratory

REML criterion at convergence: 653.6
Scaled residuals:

Min 1Q Median 3Q Max
-4.1903 -0.5998 -0.0537 0.5331 3.2470

Random effects:

Groups  Name Variance Std.Dev. Corr

subject (Intercept)
interventionbasic-control
interventionfull-basic
item (Intercept)
interventionbasic-control
interventionfull-basic
Residual

O O O O O O o

.03751 0.1937
.035613 0.1874 0
.06151 0.2480 0
.04184 0.2045
.01928 0.1388 0
.02960 0.1721 -0
.08292 0.2880

Number of obs: 930, groups: subject, 52; item, 18

Fixed effects:

Estimate Std.
(Intercept) 4.842339 O
interventionbasic-control -0.222575 0
interventionfull-basic -0.370936 0
institutionl -0.203848 0
institution2 0.027128 0
experienceb5-10y-<5y 0.018346 O
experience>10y-5-10y -0.024608 O
userpartly-no -0.008842 0
useryes-partly -0.060522 0

Error df

.057639 30.008155
.048001 28.046824
.0568103 30.941660
.052280 44.997416
.044511 44.920751
.069372 44.871124
.076541 44.953549
.080746 44.900724
.082432 45.008740

14/18

.10
.02 -0.47

.01
.76 -0.48

t value
84.011
-4.637
-6.384
-3.899

0.609
0.264
-0.321
-0.110
-0.734

https://mc.manuscriptcentral.com/bmjpo
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* %k
* %k
kX
k%X
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## Signif. codes: O '**x' 0.001 '%x' 0.01 'x' 0.05 '.' 0.1 ' ' 1

##

## Correlation of Fixed Effects:

#it (Intr) intrvntnb- intrvntnf- insttl instt2 e5-10- e>10-5 usrpr-
## intrvntnbs- 0.030

## intrvntnfl- -0.439 -0.476

## institutinl -0.083 0.001 -0.001

## institutin2 -0.075 0.000 0.000 -0.412

## expr5-10-<5 0.045 -0.001 0.000 -0.028 -0.312

## exp>10-5-10 0.073 0.000 0.000 0.158 0.035 -0.442

## userprtly-n 0.134 0.001 0.001 -0.292 0.200 -0.043 -0.046

## usrys-prtly -0.086 -0.002 0.001 -0.374 0.134 0.001 0.007 -0.467

Plot - Predicted response time

Predicted time [s]

Estimated marginal means of the time

500 -

400 -

300 - Interventions
L @ control

© hasic
200 - @ +ull
Q

@)

100-

0-
conltrol balsic fLII||
Interventions
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Time (simple model) EXPLORATORY ANALYSIS

Time (simple model)

Results

R summary output

##
##
##
##
##
##
##
##
##
##
##
##
##
##
##
##
##
##
##
##
##
##
##
##
##
##
##
##
##
##

Variable Deviation (%) Cl (low) Cl(high) pvalue
Intervention (basic vs control) -19.93 -24.01 -15.62 <0.001
Intervention (full vs basic) -31.01 -34.51 -27.32  <0.001

Linear mixed model fit by REML. t-tests use Satterthwaite's method [
lmerModLmerTest]
Formula: log_time ~ intervention + (1 | subject) + (1 | item)

Data: data_exploratory

REML criterion at convergence: 762.6

Scaled residuals:
Min 1Q Median 3Q Max
-3.7745 -0.6461 -0.0532 0.6139 3.7661

Random effects:

Groups  Name Variance Std.Dev.

subject (Intercept) 0.06287 0.2507

item (Intercept) 0.04405 0.2099

Residual 0.10814 0.3288

Number of obs: 930, groups: subject, 52; item, 18

Fixed effects:

Estimate Std. Error df t value Pr(>ltl)
(Intercept) 4.80288 0.06142 33.80208 78.194 < 2e-16 *x*x
interventionbasic-control -0.22223 0.02671 861.13236 -8.319 3.45e-16 **x*
interventionfull-basic -0.37118 0.02660 860.23224 -13.953 < 2e-16 **x

Signif. codes: O 'x*x' 0.001 'xx' 0.01 'x' 0.05 '.' 0.1 ' ' 1

Correlation of Fixed Effects:
(Intr) intrvntnb-

intrvntnbs- 0.000

intrvntnfl- 0.001 -0.495
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Plot - Predicted response time
Estimated marginal means of the time
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Sensitivity analysis
Results

Variable OR Cl(low) ClI(high) pvalue

Intervention (basic vs control) 0.67 0.44 1.03 0.0664

Intervention (full vs basic) 0.22 0.12 0.42 <0.001

Order (block 2 vs block 1) 1.14 0.71 1.83 0.5822

Order (block 3 vs block 1) 0.80 0.49 1.32 0.3783

R summary output

##
##
##
##
##
##
##
##
##
##
##
##
##
##
##
##
##
##
##
##
##
##
##
##
##
##
##
##
##
##
##
##
##
##
##
##

Generalized linear mixed model fit by maximum likelihood (Laplace
Approximation) [glmerMod]

Family: binomial ( logit )

Formula: error ~ intervention + block_order + (1 | subject) + (1 | item)
Data: data_exploratory

Control: glmerControl(optimizer = "bobyqga")

AIC BIC logLik deviance df.resid
708.8 742.7  -347.4 694.8 925

Scaled residuals:
Min 1Q Median 3Q Max
-1.0778 -0.4245 -0.3108 -0.1725 6.5485

Random effects:
Groups Name Variance Std.Dev.
subject (Intercept) 0.2403  0.4902
item (Intercept) 0.3724 0.6102
Number of obs: 932, groups: subject, 52; item, 18

Fixed effects:

Estimate Std. Error z value Pr(>|zl|)
(Intercept) -2.1675 0.2493 -8.693 < 2e-16 *x*x
interventionbasic-control -0.3950 0.2152 -1.835 0.0664 .
interventionfull-basic -1.4935 0.3173 -4.707 2.51e-06 x**x
block_order?2 0.1327 0.2412 0.550 0.5822
block_order3 -0.2238 0.2541 -0.881 0.3783
Signif. codes: O 'x*x' 0.001 'xx' 0.01 'x' 0.05 '.' 0.1 ' ' 1
Correlation of Fixed Effects:

(Intr) intrvntnb- intrvntnf- blck_2
intrvntnbs- 0.049

intrvntnfl- 0.212 -0.376
block_ordr2 -0.497 -0.022 0.031
block_ordr3 -0.466 -0.024 0.023 0.494
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CONTRASTS

Contrasts

Contrast matrices for categorical variables

oNOYTULT D WN =

Intervention (exploratory)

10 ## basic-control full-basic
11 ## control -0.6666667 -0.3333333
12 ## basic 0.3333333 -0.3333333
13 ## full 0.3333333 0.6666667

16 User

18 ## partly-no yes-partly
19 ## no -0.6666667 -0.3333333
20 ## partly 0.3333333 -0.3333333
21 ## yes 0.3333333 0.6666667

Experience

## 5-10y-<by >10y-5-10y
## <6y -0.6666667 -0.3333333
## 5-10y 0.3333333 -0.3333333
## >10y  0.3333333 0.6666667

Institution

## [,1] [,2]
## Children's hospital 1 0
## Hospital 0 1
## Community -1 -1
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