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ABSTRACT

Objective The medication process requires clear and
transparent documentation in patient records. Incomplete
or incorrect medication documentation may contribute

to inappropriate clinical decision-making and adverse
events. To comprehensively assess the quality of in-
hospital medication documentation, we developed a
retrospective chart review (RCR) instrument. We report on
the development process, the feasibility of the instrument
and describe our application of the instrument to a sample
of patient records.

Design Cross-sectional study using an RCR instrument to
evaluate paper-based, non-standardised prescription and
medication administration charts (MediDocQ).

Setting Two German university hospitals.

Participants Records from 1361 patients admitted
between April and July 2015 were evaluated.

Methods The MediDocQ development process comprised
six consecutive stages: focused literature review, web-
based search, initial patient record screening, review by
project advisory board, focus groups with professionals
and pilot testing. The final 54-item RCR instrument covers
three key components of medication documentation:

(1) completeness of documented information (including
prescription, medication administration and pro re nata
(PRN) medication), (2) quality of transcriptions and (3)
compliance with chart structure, legibility, handling of
deletions and chart corrections. Descriptive statistics are
presented as mean values, SD, median and interquartile
ranges for individual items.

Results Overall, 33 out of 54 items resulted in mean
values above 0.75, indicating high-quality medication
documentation. Documentation quality was particularly
compromised for verbal and PRN orders (which

involve more steps than standard orders) and when
documentation was not completed at the same time as
medication administration.

Conclusions MediDocQ is a patient safety instrument
that can be used to evaluate the quality of medication
documentation and identify components of the

process where intervention is required. In our setting,
standardisation of medication documentation, particularly
regarding medication administration and PRN medication
is a priority.

,' Anke Wagner,? Monika A Rieger,? Tanja Manser,® on behalf of

Strengths and limitations

» MediDocQ was developed based on a structured
six-stage process (ie, focused literature review,
web-based search, initial patient record screening,
review by project advisory board, focus group re-
view with healthcare professionals and pilot testing).

» In developing MediDocQ, we addressed the inter-
professional nature of the medication process by
including patient record entries by both physicians
and nurses to assess medication documentation
quality throughout the continuum of care in hospi-
talised patients.

» By focusing on the quality of medication documen-
tation, MediDocQ neither aims to detect actual med-
ication errors nor check for the correct indication of
the prescribed medication.

» Aswith all retrospective chart reviews, the MediDocQ
findings depend on the accuracy of the information
presented in the available documentation.

INTRODUCTION

Delivering high-quality patient care is highly
dependent on the accurate, reliable and
timely flow of information. However, effec-
tive information transmission along the
continuum of care is hindered by poorly
designed work processes, frequent handover
and transitions, and the multiprofessional
nature of complex patient care processes.'™
The quality of documentation in patient
records plays a key role in supporting the
optimal flow of carerelated information as
it complements verbal communication by
capturing clinical assessments, treatment
decisions and actions taken by different care
providers along the continuum of care. Thus,
patient records provide an essential reference
for care providers’ decision-making and there
is a legal requirement in most healthcare
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Figure 1 Work and information flow in the medication
process adapted from Hartel et al’*. PRN, pro re nata.

systems to document all patient-relevant information” ®
and decisions during a hospital stay.

One crucial component of medical treatment is medi-
cation. Medication-related adverse events (MRAE) are
among the most common healthcare-related adverse
events.”"® The medication process'” frequently involves
several interfaces between different care professionals
within or across hospital units, necessitating clear and
transparent documentation. Prescription orders and
medication administration documented in patient
records allow nurses and physicians, working across
time and locations, to access relevant information at
any point in time.” Moreover, the medication process
comprises several error-prone steps that require not only
high levels of staff concentration (eg, preparing medica-
tions) but also timely access to information so that staff
is fully briefed about patient care (eg, new orders, verbal
prescriptions and reasons for ceasing medication).

The in-hospital medication process (figure 1) in
Germany includes several activities performed by either
nurses or physicians: physicians prescribe medications
on prescription sheets (physicians’ responsibility) and
nursing staff transcribe these orders onto medication
administration charts (nurses’ responsibility). Both charts
are part of the patient record and accessible by all profes-
sionals involved in patient treatment. In the course of
treatment, nurses primarily administer medications and
document the administration in the medication adminis-
tration chart (nurses’ responsibility and rarely physicians’
responsibility). Any prescription adjustments (including
ceasing medications) are made by the treating physician
on the prescription chart (physicians’ responsibility).
The transcription and documentation of adjustments are
again performed by the nurse on the medication admin-
istration chart (nurses’ responsibility).'* In most German
hospitals, pharmacists are available on request but are
rarely directly involved in this process.

To reduce the risk of MRAEs caused for example by
transcription errors, several countries such as Australia,
the UK and the USA, have established explicit stan-
dards for medication documentation throughout the
medication use process. The majority of their hospitals
now use tools such as a national inpatient medication
chart (that combines prescription and administration
documentation into a single chart)”® '° or electronic
Medication Management Systems.'” Nevertheless, many
countries, including Germany, still lack standardisation of

documentation practices and are faced with local docu-
mentation practices that differ not only between hospi-
tals, but also between units. This lack of standardisation
can impair information transfer and cause MRAEs.

Retrospective chart review (RCR), also known as
medical record review or patient record review, is a
common data collection approach that involves the
extraction and evaluation of existing patient data from
patient records' using a standardised set of questions
or probes. Measuring patient safety with RCR data is an
established approach for obtaining objective data on
patient safety at the patient level and to identify areas for
improvement related to structures and processes at a unit
level or hospital-wide." *” In comparison to other data,
such as routinely collected administrative data or critical
incident reports, RCR data enable an accurate, direct and
quantitative analysis of patient care data.*'*

Several studies exist to measure MRAE in health-
care.” ™ These studies either use different observational
study designs (eg, clinical audits or surveys) [eg, refs
%31 refer to medication processes at hospital admission
or discharge [eg, refs ***] or focus on the prevalence of a
specific MRAE (eg, overdose or contraindication) [eg, refs
202526351 Few studies also assessed the quality of medica-
tion documentation but focused either on the complete-
ness of record components (eg, physician orders, nursing
notes, diagnostic results, medication list and discharge
letter) and the availability of certain patient informa-
tion (eg, reasons for admission)* or the documentation
in certain specialities such as surgery.'* However, within
this study, we sought to assess the quality of nurses’ and
physicians’ medication documentation and to reflect the
documentation of the in-hospital medication use process
that may contribute to certain adverse events. Therefore,
we developed an RCR instrument specifically designed to
assess the quality of medication documentation (Medi-
DocQ) in the in-hospital medication process. We report
the instrument development process and demonstrate
its feasibility in the hospital setting. Based on descrip-
tive findings from two German university hospitals, we
describe our application of MediDocQ to a sample of
patient records.

METHODS
Study context and population studied
The instrument development process described here was
part of the larger research project ‘Working conditions,
safety culture and patientsafetyin hospitals—what predicts
the safety of the medication process?” (WorkSafeMed)
that examined the associations between frontline staff
perceptions of working conditions, patient safety, occupa-
tional safety climate and patient safety outcomes. Work-
SafeMed was a cross-sectional study conducted between
2014 and 2017 in two German university hospitals.”

In order to obtain sufficient analysable patient records
per unit for the RCR, we included inpatient units treating
at least 500 patients per year from the two participating
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Figure 2 Six stages of the RCR development process and
testing. RCR, retrospective chart review.

university hospitals. We excluded specific units such as
intensive care and psychiatric units because their patient
record documentation differs or is often more complex
and is therefore not comparable with the documentation
from other units. In total, 73 units from 37 departments
were eligible for inclusion in the WorkSafeMed study. Out
of these, 65 units from 29 departments agreed to partic-
ipate in the RCR. At the time of the study, none of the
units used a unit-dose-drug-distribution system (UDDS)*
or an electronic documentation system.

We sought to review a purposeful sample of 25 patient
records per unit, a total of 1625 patient records, from
patients admitted between April and July 2015. For
informed consent, we approached individual units,
inviting all patients present in the unit at that time.
Patients with cognitive disorders (eg, confusion or
dementia), speaking neither German nor English, or
underage children without a guardian available, were
excluded. Units were approached several times until at

least 25 patients agreed to participate. Where possible, we
oversampled by five patients.

Patient and public involvement

Patients and the public were not involved in the instru-
ment development, analysis or interpretation of the data.
However, we thank all patients, who agreed to data collec-
tion from their charts for this study.

Development of MediDocQ
The development and testing of the MediDocQ instru-
ment included six consecutive stages (figure 2). First, we
conducted a focused literature review using PubMed and
Web of Science to identify relevant appraisal criteria for
evaluating the quality of medication documentation in
hospitals by RCR. Search terms used were ‘documenta-
tion’, ‘patient chart’, ‘patient record’ and ‘medication’.
This literature review was complemented in the second
stage by a web-based search for international and national
regulations, guidelines and recommendations concerning
medication documentation in patient records. Based on
repetitively mentioned and legally required aspects, we
identified five core requirements for medication docu-
mentation: document authenticity, transparency, clarity,
completeness and timeliness(table 1) 7880l

Then, seeking to develop appraisal criteria applicable
across hospital departments and units with different local
medication documentation practices we screened patient
records in three different units (dermatology, surgery and
ear, nose and throatunits). Units were chosen to represent
a wide range of medication and routes of their adminis-
trations (eg, oral, rectal, topical, subcutaneous and intra-
muscular). Based on the first three stages, we drafted an
initial version of the RCR instrument that considered the
five core requirements for medication documentation
in patient records. To ensure, for example, transparent
and timely documentation and administration, medical
prescriptions should be signed/initialled by the physician

Table 1 Core requirements for documentation

Requirement Explanation

The documentation must be legibly written using indelible writing materials such as black or blue ink, but not

To track treatment decisions and medication orders or the administration of medication, all entries should

be dated, timed and signed/initialled to identify the nurse or physician responsible for the entry. Deletions or
alterations of any entry must be trackable and should be dated, timed and signed off.” 844 % Correction fluid

42 45

Document
authenticity ~ pencil, which can be easily erased from the record*® *4 %
Transparency

does not ensure the authenticity of patient documentation
Clarity

Documentation must be unambiguous. Symbols and abbreviations, especially if not commonly used might

lead to misunderstandings.? *° In the case of medications to be given immediately after prescription, additional
information by the physician, such as ‘give now’ or ‘give today at 10:00’ might be helpful for the nurse to
understand exactly when the treatment is expected to be given

Completeness All relevant information for the treatment of patient as well as decisions made during the patient stay, including
verbal or telephone orders and prescriptions must be documented?® *? 5

Timeliness

Record entries should include the date and time, and must be made in a timely manner (eg, medication

administration should be documented immediately after medications are administered, verbal/telephone

orders must be documented in a timely manner and signed by a physician as soon as possible)

842 44
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and documented with the date and time (generic aspect
GO1).

In stage 4, this version was reviewed and discussed in
detail by the project advisory board, which comprised
experts in the fields of clinical pharmacology (2), patient
safety (1), nursing (1) and healthcare quality (1). After
incorporating their suggestions, we sought feedback on
the instrument in stage 5 by introducing it to frontline
staff in two focus groups, one at each hospital. Ten nurses
and seven physicians from different departments (ie,
dermatology, internal medicine, general surgery, gynae-
cology, neurosurgery, ophthalmology, radio oncology and
trauma surgery) participated in the focus groups. Partic-
ipants were first asked about daily problems and general
difficulties concerning medication documentation. Then,
they were asked to describe indicators of high quality in
the documentation of the medication process. In a final
round, participants were introduced to the current draft
of the instrument and asked to rate whether the instru-
ment covered all relevant aspects of quality of medication
documentation and whether the items were complete
and their meaning was clear.

Feedback from focus groups was received regarding
local practices in prescribing medication. For example,
some units have nurse-initiated medication procedures
which allow them to administer commonly used medi-
cations listed on an approved medication list without
prescription by a physician. Local practices were also
reported regarding the documentation of medication
administration. For example, some units use a two-step
procedure, first documenting the medication preparation
with a pencil in the medication administration chart and
then overwriting it with indelible ink once the medica-
tion has been administered. Other units tick off or initial
every single medication when administered to the patient
and other units simply tick off medication administration
once a day, without initialling. We further developed the
instrument by incorporating the focus group input and
pilot-tested the new version in stage sixth with a total of
13 patient records from different departments. The pilot-
test resulted in minor changes in the wording of some
items. No significant changes were required resulting in
the MediDocQ) development process being finalised.

Within the purpose of the WorkSafeMed study and for
feasibility reasons, MediDocQ) is not intended to identify
actual medication errors (eg, overdose and drug interac-
tions), nor does it assess the appropriateness of the indi-
cation for a medication.

Content of the MediDocQ instrument

The MediDocQ) instrument covers three key components
in medication documentation quality: (1) completeness
of information (eg, in prescriptions and adjustments of
medications; in documentation of medication given);
(2) quality of transcription (eg, from prescription chart
to medication administration chart); and (3) compliance
with chart structure, legibility and handling of deletions
and corrections in charts.

With a total of 54 items, MediDocQ) is structured into
8 themes and 16 topics. MediDocQ as well as the data
collection and analyses manual are available on request
by contacting the first author. Eleven out of 16 topics
(GO1-G11) are generic and applicable to all patient
records, whereas items of the additional 5 topics (A01-
A05) were only rated if applicable (eg, Al: ‘pro re nata
(PRN) medication’ was only rated when it was prescribed
and/or administered). Most items were rated on ordinal
4-point Likert scale, some items were dichotomous no/
yes answers or continuous counts. For items with ordinal
Likert scales (l=no, 2=somewhatno, 3=somewhatyes,
4=yes), reviewers were instructed to rate according to
whether a given item was complete for; no medications,
less than half, more than half or all medications (eg, item
1: prescriptions were assigned with date was rated as some-
what yes (3), when more than half of prescribed medi-
cations were prescribed with a date). Items with no/yes
answers (0=no, l1=yes) were rated according to whether
this given item was not true (0) or true (1) (eg, item 40:
pencil documentation in the prescription chart was rated
with yes (1) when reviewer found any information docu-
mented in pencil).

RCR procedure
A total of nine reviewers with either medical or phar-
maceutical background and with clinical experience
reviewed the patient records. Reviewers underwent a 1.5-
day reviewer training course. Training materials served
as reviewer manuals and included specific instructions
for each item, example pictures for ratings and hints on
where to find relevant information in patient records.
All reviewers were instructed to focus on certain charts
of the patient records: (1) prescription chart for rating
the quality of physicians prescriptions, (2) medication
administration chart for rating the quality of the tran-
scription of medical prescriptions into nurse documen-
tation and the quality of documentation of medication
administration, and (8) a pro re nata medication box,
which is usually separated from general medication and
requires different information (such as specified symp-
toms or indications for use and maximum daily dose).
Reviewers were instructed to review additional charts
such as medication plans or daily shift notes from nurses
or physicians, if necessary (eg, in cases where medica-
tions were not documented as administered, to identify
the underlying reason). As MediDocQ) does not capture
actual medication errors, we considered the review of at
least one prescription sheet and a maximum of two medi-
cation administration sheets sufficient to rate the quality
of medication documentation. Thus, for patients with a
long hospital stay, the review was stopped at the transcrip-
tion of medical prescriptions of the second medication
administration chart that usually started on day 8 of the
hospital stay.

To ensure familiarity with specific medications or
handling of documentation at the unit level, the same
reviewer screened all records from one unit. During
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data collection, reviewers were supervised by local study
coordinators (AH, AW) who ensured timely and direct
information exchange. Decisions concerning specific
reviewer questions were documented and shared imme-
diately with all reviewers. For quality assurance, 10% of
the patient records were reviewed independently by a
second reviewer. If necessary, discrepancies were resolved
by consensus discussions between reviewers and the local
study coordinator.

Statistical analyses

All records with atleast one documented medication were
included in the analyses presented. We did not exclude
cases due to missing values in individual items. Reverse
coded items were recoded and all items were normed
to values between O=poorand l=excellent. For unique
descriptive description and comparison, we report mean
values and SD on the normed values of individual items.
Values >0.75 were considered as indicating high-quality
medication documentation. Additionally, we calculated
the median and interquartile ranges on the original
answer scale for individual items.

Ethics and consent to participate

The WorkSafeMed study with all its components was
approved by the responsible ethics committees of
the medical faculties of the project partners in Bonn
(#350/14) and Tubingen (#547/2014BO1). Each partner
complied with confidentiality requirements according to
German law. Prior to data collection, we gained informed
consent from the patients involved in the chart review.

RESULTS

Sample and feasibility

We obtained access and informed consent for 1630
patient records. After excluding records due to missing
prescription or medication administration charts, 1361
patient records were reviewed. A total of 149 patient
records (10.9%) were independently reviewed by a
second reviewer for quality assurance. Discrepancies
were mostly found in the rating of Likertscales (eg, one
reviewer rated 4=’yes’ on item 1, the other 3=‘some-
what yes’) and were resolved by consensus discussions
between reviewers and the local study coordinator. The
reviewed patient records were either original paper-
based records or scanned records. The quality of patient
records reviewed was sometimes suboptimal (eg, item 40
and 45; pencil documentation was illegible in the case of
scanned patient records) and some records were missing
the necessary charts for this review. Thus, some items
included missing values.

Out of all patient records, 1291 included at least one
documented medication and were included in our anal-
ysis. Depending on the number of prescribed medica-
tions, the average review time per patient record ranged
between 30 and 45 min. The general descriptive statistics
of the patient records are summarised in table 2. The
average number of prescribed medications at admission
was 7.98 (SD=5.42; median=7). The average length of stay
in our sample was 8.63 days (SD=10.96; median=5 days).
Regarding the number of charts, we found that medical
prescriptions were made in only one chart in 1026
(79.5%) patient records. In most cases, this was either

Table 2 General descriptive statistics of the patient records used in the analysis (n=1291)

Characteristic N % Min Max Median Mean (SD)
Patient length of stay 1291 1 145 5.00 8.63 (10.96)
Number of prescribed medications 1243 1 32 7.00 7.98 (5.415)
Number of charts used to prescribe medications

1 chart 1026 79.5

2 charts 201 15.6

3 charts 14 1.1

4 charts 2 0.2

No prescription of medication 48 3.7

Prescription (excluding PRN medication) made

in ...

Prescription chart 836 64.8

Medication administration chart 365 28.3

Separate medication plan 12 0.9

PRN medication chart 2 0.2

Other* 263 20.4

*Other chart information on prescriptions found were, for example protocols from emergency departments or anaesthesia protocols,
discharge letter, additional medication plans such as chemotherapy or insulin plans.

PRN, pro re nata.
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the prescription chart or one of the medication admin-
istration charts, with medication prescribed directly by
physicians. In 217 patient records, medical prescriptions
were made in two or more charts (eg, in the prescription
chart and medication plan or postoperative orders). In 48
patient records (3.7%), reviewers were unable to find a
medical prescription for medications documented in the
medication administration chart.

Results for individual items are summarised in table 3.
For an easier and unique descriptive comparison in the
following, we refer to mean values and SD of normed
items. Median and interquartile ranges on originally
scaled items can be found in table 3.

Completeness of information

Our results indicate a high quality of medication docu-
mentation with regard to ‘duplicated medication prescrip-
tion’ made by physicians (GO03: item 9, mean=0.92,
SD=0.28) and ‘completeness of medical prescriptions’
(GO2: for example, item 7, mean=0.94, SD=0.14). Consid-
ering ‘date, time and signature of medical prescriptions’
(GO1), most medical prescriptions were signed/initialled
and dated, but only a few physicians stated the time
when the medication was prescribed (item 2, mean=0.18,
SD=0.35). One possible reason for this was the chart
structure did not typically include a designated area for
the time of prescription.

We found noticeably poor documentation quality for
single items of ‘PRN medication’ (A01). Despite PRN
medication boxes in medication administration charts
usually providing enough space for specifying symp-
toms or indications for medication use, a large number
of PRN prescriptions lacked this information (item 16,
mean=0.17, SD=0.35). Poorest documentation quality was
identified for ‘telephone/verbal prescriptions’ (A02).
This was found in only 134 patient records, mostly in the
nursing documentation but was rarely countersigned by a
physician (item 21, mean=0.14, SD=0.34).

Quality of transcription

We found a high quality of documentation concerning the
transcription of medical prescriptions to the first medi-
cation administration chart (G06). However, we identi-
fied discrepancies between the number of medications
documented in the prescription chart and the medica-
tion administration chart (item 22, mean=0.59, SD=0.49).
Reviewers mentioned that the reasons for these discrep-
ancies were the documentation of medication that was
not prescribed or the transcription of medication directly
from postoperative orders or intensive care unit docu-
mentation after patient transfer without documented
prescription by the unit’s physician. Also, the ‘transcrip-
tion of adjustments in medication” was of moderate docu-
mentation quality (GO8: item 35, mean=0.68, SD=0.42).
Similarly, the documentation quality for the administra-
tion of medications not prescribed was found to be poor
(item 33, item mean=0.46, SD=0.50). Furthermore, we
found lower documentation quality with regard to the

‘standards for documentation of medication administra-
tion’ (G04: eg, item 10, mean=0.45, SD=0.41) and found
a high number of missing documentation for ‘medication
administration’ (G05: for example, item 14, mean=0.57,
SD=0.50). Results showed very high documentation
quality for the transcription of medications from the first
to second medication administration chart (A03: eg, item
30, mean=0.98, SD=0.10) and the ‘timely adjustment of
medication’ (G09: item 36, mean=0.95, SD=0.15).

Compliance with chart structure, legibility and handling of
deletions and corrections

We found high compliance with regard to chart structure
and legibility in both the prescription chart (G10: eg, item
41, mean=0.93, SD=0.26) and medication administration
chart (G11: eg, item 44, mean=0.89, SD=0.31). However,
ratings on deletions/corrections resulted in relatively
low values for both the prescription chart (A04: eg, item
49, mean=0.02, SD=0.13) and medication administration
chart (A05: eg, item 52, mean=0.02, SD=0.13). Only in
a few cases of deletion, the original text was still legible.
Almost all deletions were neither initialled nor dated.

DISCUSSION

In this study, we developed and tested MediDoc(Q), an RCR
instrument for assessing the quality of medication docu-
mentation in the hospital setting. The instrument covers
three key components: (1) completeness of information
concerning prescription, documentation of medication
administration, adjustment of medication, and documen-
tation of verbally communicated and PRN medication;
(2) quality of transcriptions (eg, from the prescription
chart to the medication administration chart) and (3)
compliance with chart structure, legibility, handling of
deletions and corrections in charts.

Feasibility when using MediDocQ

During RCR development and data gathering, we became
aware of a high degree of heterogeneityin the department-
specific and unit-specific documentation practices. More-
over, the feasibility was compromised when the quality of
the review material was low due to scanned or incomplete
documents. To control for such local practices, reviewers
were instructed to report such details in one general
open-ended question (eg, PRN medication never docu-
mented in prescription charts; crosscheck with the unit
for this being nurse-initiated medication). Moreover, all
MediDocQ) items represent different levels of importance.
Although some items are essential (‘must have’) to ensure
a safe medication process, such as complete information
on dose, dose interval and route of administration, other
items refer to information supporting transparency in the
medication process if documented (‘nice to have’). For
example, stating the time of day on a prescription would
be very helpful with regard to the timeliness and transpar-
ency of newly prescribed, altered or ceased medications.
However, this information is not legally required and

6

Hammer A, et al. BMJ Open 2019;9:€034609. doi:10.1136/bmjopen-2019-034609



Open access

€O

panuiuo)

paidde sem uoneaipaw usym

(00'-00"1) 00°€ (er0) 80 €ov [eulpiO ‘suopeolpuy 40 swoidwAs jo uonejuswnood (61)
paijdde sem uojeaipaw sy} uaym ‘esop Ajiep
(00'-00"%) 00°¥ (tz0)e60 62¢ [BUIPIO  wWnwixew pue [enpiAipul ue yum asueljdwo) (1)
(00'-00"2) 00°€ (9€°0) 990 (87 [BUIPIO  payoads asop Ajrep wnwixew pue [enpiapuj (/1)
(00"1-00"}) 00" (Ge0) 210 42 [eulpiO payioads esn 1o} suonealpul J0 SWoldwAS (91) (a1qeoidde ji pasei)
(00'%-002) 00°¥ (tro)eszo 716 [eupio sisixe uonduosaid [ealpsy (G1)  uoneoipew NHJ L0V uonesIPaW NHd
() Pe|lEIHUl J0U LIeYD uoleSIUIWLPE
(00" 1-000) 00" L (05'0) 250 0/8 sSnonuRuoYH uonEedIPaW Ul UoKEDIPBW “A'l /'W'l/"0"S (i7|)
() Paj[EMUI JO O PaXON Jou (Uo oS pue uonessiuIWpe
[ea1do} ‘je1oai "0°d) sewsus Jo siueeyul ‘sdoip aks uonesipaw
(00" 1-00"}) 00" L (5e'0) 98°0 G8ZL  snonupuod ‘sjuswiulo ‘sdolp ‘s}e|ge} Se yons suoledlipalN (g1) Buissin :50D
(/) w3 ureps? e e uaAlb aq 03 paquosaid
(00'%-00'%) 00°1 (90'0) 660 Glel [BUIPIO 30U JI USAS PBJ[EIHUI JO O PaXDI} SUOIFEDIPBIA (Z1) (UonEoIpeL
paJajsiuiwpe uaym asinu,/uerdisAyd zmn_ 505_ -
(00'7-0072) 00°E (6€0) 1970 1601 eupi0  Aq pajeniul Ajreseust suonesipaw NI/AI/ DS (1) SUOIBOIPBW PaNPayYos
paJalsiulLIpe Usym uonessiulwpe  Auenbal) Aeis [endsoy
asinu/ueldisAyd Aq psjjeriul Ajjessuab (uo os pue uoieolpaw Jo  Buunp uonessiulpe
[eoidoy ‘|ejoal "0°d) sewsus Jo sjuejeyul ‘sdoip aks uOoI}BUBLIND0P U0} uoleoslpaw Jo
(00'e-00°1) 00°€ (17°0) 70 00zl [BUIPIO  ‘Sjuswijulo ‘sdoip ‘S}B|ge} Se yons suoiedlpalA (0}) SPJEPUE]S 70D UoiEUBLINO0Q
() (seud oM} By} UsaMIaq
-Uul pabueyo 1o pasesd Buliag (NOYUM UoIjewIouI
[esiuspI YIM a01M} paquosald s| suidipaw swes uonduosald uoiesipaw
(00" 1-00"1) 001 (82°0) 260 gvel  showoloyold ‘Bs) uonduoseid uoneolpsw pejeolidng (6) payeolidng :¢0o
(I
(00'v-002) 00°¢ (60) 20 sl [euiplO  /AI‘B9) uonedsiujwpe Jo 8inod yum uonduosald (g)
(00"1-56°0) 00| (1'0) ¥6°0 8¢gl  shonujuo) [eAtaul ©SOP yym uonduosald (2)
(00"1-05'0) G2°0 (0£'0) 690 8egl  shonunuo) 8SO0p JO Jun ypm uonduosaid (9)
(00°'1-69°0) 98°0 (€20) 180 /€21 snonupuo) 8sop yum uonduoseid (S)  syopduoseid [eoipew (UolEDIPEW NYd
(00" +-28°0) 00"} (91°0) 160 €yglL  snonunuo) 8|q1bs| Apes|o uonduosaid () 40 sseusia|dwo) 10D INOYNM SUOIedIpaW
(00'7-00°€) 00 (ve'0) 180 eveh [eulpiO ueroisAyd Aq pajeniuy/paubis uonduosaid (g) g 4 painpayos Ajrenbal)
uonduosal Hun
(002-00"1) 00°L (Se0)8L0 evel [euIpIO swn yum uonduoseid (@) jeoipsw jo ainyeubis 8y} 0} UOISSILIPE UO
(00°-00"€) 00V (92°0) 08°0 evel [eulpIO ayep yum uonduosaid (1)  pue swi ‘syeq :f0n  suohduosaid [edlpsy
uonewJojul Jo ssauas|dwon)
«Sonjea «SonjeA N 9Jeos Jamsue euollo |esieaddy  sjoadse (jeuoipp)y saway) Ay

leuibuio (HOI) uelpay  pawuiou (gs) uesiy

Jo adAL

pue (ouBud)H

SWwis}l [BNPIAIPUL JO 8AIRALIOSEP PUB SIUBILOD HI0AIPSIA 8U} JO MBIAIBAD € d]qel

Hammer A, et al. BMJ Open 2019;9:€034609. doi:10.1136/bmjopen-2019-034609



(€0

Open access

panuiuo)

(Meyo uonessiuILPE SUOlEdIpaW

Ul SI9pJO paquosuUel} JO Jaquinu [enioe (g) pue
peyo uonduosaid syl Ul uonesipaw paquosaid
Almau Jo Jequinu [enioe (|) se|qelieAn oM} Jo
uoipodoud) (/) peyd uolielisiuiwpe Uoledlpaw ol

(00"1-001) 00" L (L1'0) 26°0 /921  shonupuo) paquosuel} 10U Ing ‘paguosald suoledIpa|N (7€) uoneoIpaw
() Heyo uoljRAISIUILPE UOIBDIPSW Ul PRIUSWINOOP  paquosald 10U /SIois
(00"1-000) 00°0 (05'0) 9¥°0 0/2k  shonupuo) suondiosaid [edlpswl INOYHM UOIEBDIPSIA (E€) uonduosuel] :/09
Jeyo uoneiisiuiwpe uonealpaw puodss 0} 1S4l WoJj
(00'-00"%) 00°¥ (92°0) 88°0 785 [BUIPIO  A}08.100 PBqLIOSUBI) [BAIB)UI 9SOP SUOHBIIPBI (2€)
Meyd uojelsiuiwpe Uoedipall puodas 0} JSiij Lol
(00'7-00"%) 00°¥ (80°0) 860 €65 [BUIPIO  A}308.1100 PaqLIOSUBI) BSOP JO JUN SUCHBIIPBI (LE)
Meyd uolne/isiuiwpe Uoedipal puodss 0}
(00'-00%) 00°¥ (010) 860 €65 [BUIPIQ }SilY WO A108.1100 paqLosue.) 8sop uonedIpaj (0€)
Meyd uoneisiuiwpe uoedipall puodss 0} 1Sl
(00'%-00'%) 00°1 (0170 2670 G6S [eUIPIO wouj A)10e.109 paqLosuel) sueu uoedlpay (62) (e1qeo1dde Ji pae))
Leyd suoneaipaw (sAep 7 40 A1)
pPUOD8Ss OQuUl peqLiosuel) suonedipsW JO Jequinu ay} Heyo uoneJdjsiuiwipe
YUM SpUOdsaLIod Leyd uojeisiuiupe uonedipauw uoljeolpaw
(00" 1-00"1) 00" L (6€°0) 280 G09  snowoloydlq S/l 8y} ul suoedipaw paquosald Jo JaquinN (82) puoo3s :g0Y
Aj3981100 paguosuel;
(00'¥-00'%) 00°t (£2°0) 68°0 006 [eUIPIO  (I/AI ‘B8) uoleASIUILIPE JO 8IN0J UOHEBDIPSIA (£2)
(00'%-00°€) 00°t (62°0) €8°0 .16 [euipiO  A|1084100 paquosURIY [BAISIUI 8SOP UOIBOIPSIA (92)
(00°-00"%) 00°¥ (S51°0)96°0 26 [BUIPIO  Aj}081100 paquOSUEI} 8SOP 4O HUN UOKEIIPBIA (G2)
(00°%-00"%) 00°¥ (S1°0) 960 G26 [eUIPIO A1302.1100 paquosues} 9sop uonedipaN (#2)
(uoryeoipaw NHd
(00°7-00"%) 00°¥ (€1'0) 96°0 926 [eUIPIO A13001100 poquosUBI} SWeu UOEDIPSN (£2) INOUNM SUOREOIPSL
Heyd uoleisiuilupe pa|npayos Aenbal)
uolledipaw Ojul pagliosuel) suoljedipaw Jo Am\»m_o /J 10 ®>_b }iun 8y} 0} uoissiwpe
Jaquinu ayl yium mUcOQmw‘_\_OO ueyo Co_pa_‘_owmga Heyo uonelisiuiwupe uo co_«Q_\_oww\_o_ |edipswi
(00"1-00°0) 00" (67°0) 650 lvgl  snowojoyold Ul suoieoipsw paquosaid Jo JequinN (gg) - UoiedIpaW 1sil4 190D j0 uonduosuel|
Yeyo uoljesisiuiwpe uoneosipaw o} ueyo uoiiduosaid woly uonduosuedy 1o Aljend
ueroisAyd
e Aq paubis peyd uonelsiuiwpe uoiedIpaw Ul
(00" 1-00"1) 00" L (Feo)vLo vel [euUpIO  uonduosaid [eqian/euoydsje uo uoieuLoul (1g) (e/qeoydde 41 pasei)
uonduosa.d [eaipaw 8y} suonduosaud suonduosaid
(00'#-00°1) 00'% (67°0) 550 eel [BUIPIO Ul papuBWINOOP uonduosald [eqian/euoydslal (0g) [eqier/euoydsial g0y [equen /ouoyds|al
«SanjeAa «SonjeA N ©jeos Jamsue eua)o |esieaddy  s)oadse (jeuolnpp)y saway} A9y
leuibrio (HOI) uelpaiNl  pawuiou (S) uesin Jo adAL pue (o18u9)n

panuiuo) ¢ ||qeL

Hammer A, et al. BMJ Open 2019;9:6034609. doi:10.1136/bmjopen-2019-034609



)
7
[
3]
3]
@
c
[
o

o

panuniuo)
(,4) Buluesw Jes|d ou yum (smoure ‘6a)
(00"1-00"1) 001 (22'0) 260 6.2l snowojoydlq  S4e3oeIeYD JO suoleInaIqde ‘s|oquiAs Jo esn (9t)
(+) Yeyo uonesiuIWPE
(00"1-00"1) 001 (6€°0) 180 1921 snowojoyolq UO[}EDIPAW Ul UOIEIUSWINDOP [10Udd (Gt)
(spiey Jeyjo
40 BunMIBA0 ou ‘B98) 8in1onJ1s YeyO uolelisiuilupe
(00" 1-00°1) 00°L (Le'0) 68°0 6.2l snowojoyolg uonedIpaw ul papinoid 8oeds JUSIOIUNS (11)
(pereUbISOp alom apew sienul ‘Bs) ainyonis
(00" +-00"+) 001 (#€0) 98°0 8/¢l SNowoloydlg MEYD UOKEJSIUILIPE UOledIpsw 0} doueldwo) (gf) (sosinu)
Jes|o/01q169| Ajlesousb peyo Yeyo uoiessiuiwpe
(00'-00°€) 00 (81°0) 980 8/2! [BUPIO  UONEJSIUILUPE UOIEDIPSW Ul UOlFEjUSWNO0( (2h) uoneoIpPaN 111D
(/) Buluesw Jes|d ou yum (smoue ‘69)
(00" +-00"+) 00"k (92°0) £6°0 OLLL Snowoloydlq  SI9I0BJBYD JO SUOIBIABIGQE ‘S|OqWIAS JO 8sn (1Y)
(00°1-00}) 00°L (l20) 560 69  snowojoyolq () Heyo uonduosaid ul uoiEUBWINDOP [10USd (O)
(spial 48y30 jo Bunumiano ou ‘Bs8) ainjonils
(00" 1-00"1) 001 (5¢°0) 98°0 LLLL  showojoyold peyo uonduosaid usalb soeds JusoNS (6E)
(perEUBISBP BI8UyM BpEW S[EIIUI
(00" 1-00"H) 00"k (ov'0) 180 OLLL snowojoyolq ‘Be) eunjoniis peyo suoiduosaid o} soueldwo) (8€) (UoEoIPaL
Jes|o/a|qibe) (sueroisAyd)  NHd 1noyum) AjiqiBey
(00+-00°€) 00°€ (k2°0) 1870 bLLL [eulpi0  Ajjeieust peyd uonduosaid ul uofeiuswNOO( (£€) Heyo uondudsaid 101D pue ainjoniis Yeyo
SU0I}081100 pUe suoislap Jo Bulpuey pue Ayjiqibs] ‘einionuis Leyo yum aosueljdwo)
1eyo suolesipsw uoleoipawl
ul Juswisnipe Jo a1ep syl Yum spuodsariod Jo swisnlpe
(00°7-00"%) 00'¥ (S51'0) G6°0 029 [eulpiQ yeyo uonduosaid ayy ut Juswisnipe Jo a1eq (9¢) Ajpwi] 1609
(peyd uonesisiuiwpe
suolneolpaw ul suoneslpaw pabueyo (g) pue (uonreoipaw NHd
peyo uonduosaid sy ul uoiedipaw pabueyo uoleolpaw  1noyum) Aeis [eudsoy
(1) Bununoo ssjgeuen omy jo uoipodoud) (,4) ul sjuswisnipe jo Buunp uoneoipaw
(00" 1-G2°0) 00" L (ev'0) 890 9ggl  shonupuoy  UoKEd|PaW pabueyd-yonw 0o} Jo ybnous JoN (GE) uonduosued] 180D ur syuswisnipy
«Sanjea «Sanjea N 9|eos Jamsue el |esieaddy  syoadse (jeuonipp)y sawayy Aoy
leuibrio (HOI) uelpsiNl  pawuiou (gs) uesin Jo adAL pue (ou8u9)nH

psnupuod ¢ a|qel

Hammer A, et al. BMJ Open 2019;9:€034609. doi:10.1136/bmjopen-2019-034609



= - most prescription charts did not provide enough space
£ 2 for such information.
o 5
‘= 7]
o S ©oOooo oool¢ . . - N
& S © o466 6 coo|s Assessing the quality of documentation in the medication
(0]
g |¥Y T I11)Y T 1T1ls process
= o o O o o o 9 9| 4 .
c « FSENSHORCSECENORONSN © Overall, our results show a positive, yet heterogeneous
©c N — - - - T - - T 8’
Y T T T . . .
35| gggs gsg|¢ picture of documentation quality. In. to.tal,.S?) of Fhe
=% 5 8 32 =2 & e 54 items reached values above 0.75, indicating a high
- s documentation quality in the medication use process.
2 g Although results were generally positive, documentation
£ 3 oug > g Y Pe )
5 . | £ quality was particularly compromised when documenta-
Sl SR S =33 = tion was delayed (eg, documentation of verbal prescrip-
8 C =Y ] ! : ' :
e £ L28e £ g tions that were not written in a timely manner and
D« g oL N = o™ N~ o | 8
g 8w S S 8 1 S O O é administration was delayed because the nurse was inter-
S| S S S o I S S o .. .
Q5 S X rupted) or when additional effort was required to ensure
=9 = £
C . . .
ks documentation (eg, nurses may document medication
= = = 5 SP S ¥ w8 administration at the end of their shift, instead of at the
o o O 5 < < | 8 ,
z| Y ¥ ¥ @ © © I moment of administration, because patient records are
- . . .
o * w| 2 needed in medical rounds). The review process revealed
8 3 3 g striking variations in local documentation practices and a
o .. . .
— | _ £ _ _ £l g lack of medication documentation standards across units
00| ©wEew® wWwoe|T
o 2| £ €S £ 2 ¢ € € 9o and departments. Thus, we identified that standardisa-
o | T T T G O T T 6| ¢ . . . .. .
: S 1. b -— . — . — O
256 568 o 56 a g 'tlonkof the c}oa'lmentatlon of '}n}fdllcaEOIfl ;dmmlstratpn
2 is a key area for improvement. The lack of documentation
[0}
= = g of medication administration can lead to MRAE, such as
g fé’ £ medication overdose when medications are administered
= = c . .
S 3 [ twice. Another area of improvement concerns the docu-
o o ") . . . . .
G 0 o mentation of PRN medication, especially with regard to
% k] % K © the documentation of symptoms/indications for medica-
= T 8 = ® 8 g % tion use. In both cases, we identified a need for common
S > = g g 0 . L .
= €3 ~ 2 SR ~| 5 £ standards in medication documentation.
X~ ~
‘B R .
@ n o S 0 w o S|t 3 Strengths and limitations
S 8§55 S§E5:s|3 ¢ - - -
5 S8 2% g£52lt B MediDocQ) reflects the interprofessional nature of the
© ® © 2 0 O 0L a2 2 medication process by assessing physicians’ and nurses’
h P S R <] c
8| = S S O © S & O | = o . . . .
518 § 8 @ § S g9l g medication documentation. The involvement of nurses
o = o .. . . .
) % % 9 o % o 9| S and physicians from different units and departments in
6| S S £ O £ & € O g €
O= O O - 0= O O w o ] ]
€S ES5S2§ 8 5 8 the'RCR de.velopment process and the consideration of
L=V T ¢ 20 5 ¢ Q| © their experiences from daily work processes enabled the
AR AR
52 9 Q0 0QI)s 3 RCR instrument to address specific practices at the unit
o| N [0} o O O [0} Al M X C e}
<¥IS T YT VL VOIVVY|F T and department levels.
+ E g Nevertheless, this RCR instrument has some limita-
[\ = . . . . .
2 6 o tions with regard to its content and implementation.
els 3 § © 2 = : : .
2ls 3 £ 3 g 22 The MediDocQ content is designed to focus on the
2Nl §6 R o ES . > . .
T ol B o S < 3 EQ= uality of medication documentation. It neither detects
c Q& = ®S = 9= ¥
RN ’cé} 8: % = % g ] g actual medication errors nor checks for the correct indi-
O S| @ o Qo . . . . ..
05| 983 OB 3 s2= cation of the prescribed medication. In addition, due
=S Qk. o = S 9L B 2o
g E T8 5 E 83 5§23 to its content, MediDocQ required the rating of single
o 2L 0 . . .
22§85 SRR g250 items on different types of answer scales. For uniform
o I8 <Ng &S 5% 9 d O 4 these diff ;
a2 tions, we normed these different types of answer
O ® 5 €scrip ) yp
T O . . .
1] o ? 3 scales (dichotomous, ordinal, and continuous) to values
o} 8 > 5 =
9 = s 3 bet 0= d 1= llent; however, interpreta-
g = ESC etween O=pooran exce ; , P
C o = 0~ . . .
= (9] - tions of results must consider the different types of scales
= = . . .
o) 0l o 53T & in the original answers.
O 219 o £ o . . . .
El @ S22 Considering the number of reviewers in this study and
™ Q| 5 S5 ¢ . .
o Sis CEop0 the fact that each unit’s patient records were assessed by
= [5) 2> . . . . .
= E‘ e 5% £ only one reviewer, there is a potential for reviewer bias.
= e To minimise reviewer biases, two reviewers independently

10 Hammer A, et al. BMJ Open 2019;9:¢034609. doi:10.1136/bmjopen-2019-034609



assessed a sample of 10% of all reviewed records and
discrepancies were discussed among reviewers with
the local study coordinator. Moreover, a standardised
reviewer-training programme, using training materials as
manuals and continuous supervision by local study coor-
dinators ensured a high level of consistency in the data.

Concerning potential sampling bias, certain patient
groups (eg, patients with cognitive disorders or without
an available guardian) are not represented in our study.
Finally, the accuracy of results from RCR tools is reliant on
the general content and quality of patient record docu-
mentation and the information available. For example,
in this study, we found a variety of compositions of charts
in patient records and structures of charts at the unit and
department levels.

Implications for research and practice

The main practical implication of this study is the need to
define clear requirements for medication documentation
in standards and guidelines, which consider legal require-
ments but are flexible enough to allow for local tailoring.
The medication documentation process investigated in
this studyis quite complex (eg, documentation in different
charts and transcription of physician orders into medi-
cation administration charts instead of using one single-
patient medication chart). We therefore recommend the
implementation of more efficient solutions to reduce
the complexity of documentation processes by removing
redundant or irrelevant documentation tasks and exces-
sive documentation. This recommendation becomes
even more relevant considering the growing introduction
of electronic documentation in hospitals often leading to
parallel use of electronic and paper-based documentation
during implementation.”® * However, a complete switch
to electronic documentation does not necessarily imply
higher quality in all aspects of medication documentation
but will reveal new challenges.*” Compliance with chart
structure, legibility and handling of deletions and correc-
tions will be less important in electronic patient records
and relevant issues such as the date, time and signature
of medical prescriptions can be recorded automatically.
Forcing functions can be included in these systems to
maximise the completeness of medical prescriptions, task
reminders to administer medications can be included.
However, documentation deficiencies may still occur with
electronic systems; examples include prescriptions for the
wrong patients, medication selection errors and inade-
quate description of the reasons for missed doses.*!

To improve medication documentation, documenta-
tion in general needs a different standing in healthcare
processes. For example, in Germany, the documentation
in patient records serves as important legal evidence
when pursuing claims of patient harm.”” However, the
relevance of documentation in clinical practice is still
not appreciated. For many healthcare professionals,
the significance of the documentation process is not
entirely clear and has thus become a bureaucratic, neces-
sary ‘evil’ rather than a form of communication with

colleagues about the details of patient care. Moreover,
the documentation process is frequently compromised by
other priorities, and documentation is often afflicted by
missing real-time documentation or too many interrup-
tions during the documentation in everyday work-flow.*”
These are highly relevant problems that will not be erased
by implementing electronic documentation. Thus, we
propose giving more priority to documentation processes
in healthcare by implementing compulsory introductory
training or standardised use of introductory programmes
for new staff members. Moreover, in order to raise aware-
ness for documentation as early as possible, the require-
ments of the documentation process should be included
in the education of nurses and physicians.

CONCLUSIONS

MediDocQ) can be used to evaluate the quality of the medi-
cation documentation process, which is an important
aspect when aiming to understand and improve patient
safety. The instrument reveals areas for interventions
in medication documentation, where improvements
are crucial. The in-depth evaluation of the reasons for
certain problems supports the identification of improve-
ment needs concerning documentation at the unit or
department level. Identifying such problems is of high
importance to support the detection, understanding and
reduction of latent problems and to close gaps in the
medication-related continuum of care.
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