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ABSTRACT

Physician acceptance is critical to the widespread adoption of Electronic Medical Records (EMRs).
The main objective of this research is to explore physicians’ perceptions of EMRs' function
importance, anticipated usage, and their attitudes and opinions regarding EMRs in the sole
organization that implemented EMRs in Kurdistan, Iraq. This cross-sectional study was conducted
on 150 specialist physicians randomly selected from Faruk Medical City in Sulaimani City,
Kurdistan, Irag, using a self-administered questionnaire. The main findings of this study indicate
that the greatest important functions were the display of lab results, clinical notes, and reports, as
well as the display of time-trended clinical data and physician order entry (tests and medication
orders) with a percentage of 100%. while the least important functions were the reporting of
medical management & disease management, and nuclear medicine with percentages of (89.3%),
and (72.7%) respectively. In addition, the results showed that the respondents used six out of 19
EMR functions at least weekly, agreed on the need for an EMR system implementation, and
expressed overall support for EMRs. All the respondents (100%) perceived that EMRs would
enhance the quality of care and reduce errors, improve the quality of practice (i.e., work-life), and
have a positive impact on the cost and security of patients’ information. Most of the respondents
(92.7%) also anticipated an increase in practice productivity with EMRs and recognized the
necessity of spending time for training (94%). The study concluded that the respondents had a
positive attitude toward EMRs. The main recommendation was to conduct a systematic
examination of physician perceptions related to EMRs as both vendors and healthcare
organizations can facilitate physician acceptance and ultimately the rate of adoption and
utilization. This study would help them to design targeted education to demonstrate the advantages
of EMRs and further improve physician perceptions toward EMRSs.

Keywords: Electronic Medical Records; physician acceptance; Use of medical record; Tertiary
referral centers; Kurdistan Iraq.
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Introduction

The recording and documentation of events during the patient’s consultation with the
health professional is one of the tasks performed in medical care. [1] Traditionally, clinical
documentation has been handwritten on forms and filed into paper medical records. However, the
shortcomings of paper records are well known [2]. Handwritten medical records can be illegible,
incomplete, and poorly organized, making it difficult to ensure quality of care. [3]

The advent of computer technology has introduced enormous possibilities for digitalization
of healthcare services. It started with the transformation of paper-based health/medical data into
paperless electronic medical records.[4] Electronic medical record (EMR) is the electronic version
of paper-based records in which data is generated by one or more encounters in any care delivery
setting stemming from the interoperability of multiple providers. [5] The data is easy to store,
update, and exchange between healthcare institutions and providers anywhere and anytime.[6] [7]

Studies show that the adoption of an EMRs system in the healthcare system has the
potential to transform healthcare in terms of saving costs, reducing medical errors, improving
service quality, increasing patients’ safety, decision-making, saving time, data confidentiality,
simplifying reports to view long continuum of patients’ medical histories and sharing medical
information [8] [9] [10] [11] [12] [13] [54] From the perspective of healthcare staffs, EMRSs
systems will significantly reduce doctors’ and nurses’ workload, especially in dealing with a large
amount of patient’s medical records, removing data redundancies. Many researchers stated that
EMRs help in effective physician-patient communication which is important for patient
satisfaction, treatment adherence, and health outcomes. [17] [18] There is a growing demand to

extract large data sets from the EHR for administrative reporting, clinical audits, and research. [7]

[20] [9] [15] [16] [8] [9].

- X W ——Y e B
- lzpa M 8
{10

Arab Researcher iD




ARID International Journal for Science and Technology (AIJST) VOL.6, NO.12, DECEMBER 2023

Despite the high expectations and interest in adopting and using EMR systems, its overall
adoption rate is relatively low, especially in resource-limited countries where high disease
prevalence and incidence rates are predominant. [8] [21] [22] [23] As indicated by various studies,
the adoption and use of EMR systems in developing countries is in its embryonic stage for several
reasons. [21] [22] Users’ attitudes, knowledge, technical skills, functionality of the working
environment/infrastructure, and lack of adequate resources are pointed out as important
determinants for the functionality of the adopted EMR system. [24] Healthcare infrastructures,
health professionals’ attitudes, and awareness levels, lack of proper management, resource
shortage, skill-related issues, users’ resistance, policy-related issues, poor commitments of staff,
and poor maintenance services are other reasons for the limited adoption and use of EMR systems
in developing countries. [25] [26]

Understanding physician perceptions of ERMs will allow for the development of targeted
education to demonstrate the advantages of EMRs and further improve the use of EMRs among
physicians. [27] Implementation of electronic medical records has become a major priority in
health care. [28] Ministry of Health started the transformation to paperless records and adopted
EMRs in the largest multispecialty tertiary referral center in Sulaimani city in Kurdistan, Iraq
namely the Faruk Medical City. There is a deficiency of available data and a lack of research
regarding the level of adoption and usage of electronic medical records in the Faruk Medical City
in Sulaimani City, Kurdistan, Iraq. This urges the need to find context-specific evidence on the
level of adoption, EMR implementation, utilization, and barriers to not using the system. This
research tried to pinpoint the level of EMR utilization and give an insight into EMR acceptance
and other issues related to electronic medical records. This study will provide basic data for future

research.
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Methodology

To assess physician perceptions related to EMRs, a cross-sectional survey of 150 specialist
physicians affiliated with Faruk Medical City (tertiary referral center) in Sulaimani City,
Kurdistan, Iraq was conducted. The study was approved by the local ethical committee, and
managers, and informed consent was obtained from all participants in this study. The study’s
questionnaire was sent to 190 physicians by email from September to October 2020. The response
rate was 78.9% (150 physicians). The authors used a valid and reliable questionnaire. This
questionnaire is based on previous EMR research focusing on critical success factors, physician
acceptance/resistance, and functionality. [29] [30] Individual sections of the questionnaire
addressed: data requirements (inpatient and/or outpatient), use of existing systems, the importance
of EMR functions, anticipated utilization of EMR functions, and general perceptions regarding the
need and usefulness of an EMR. The questionnaire also invited respondents to share their general
concerns regarding EMRSs.

The questionnaire consisted of two parts. The first section included questions about
physician demographics (age, gender, specialty, and work age). The second section included
questions about respondents’ perceptions and attitudes related to EMRs using a Likert scale
ranging from “agree” to “disagree”. The Likert scales were collapsed into a dichotomous variable,
“agree”, “slightly agree”, “disagree” and “no comment” for this analysis. A six-point Likert scale
from “very important” to “very unimportant” was used to determine respondents’ anticipated
utilization of EMR functions. The responses were entered into a spreadsheet and the data entry
was verified manually for accuracy. The collected data were analyzed using SPSS v. 12 (SPSS,

Chicago, IL, USA) and y2 test, with P < 0.05 considered statistically significant. The percentages

and their 95% confidence intervals are presented.
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Results

Table 1 shows that the age of the majority of physicians was less than 50 years (85.3%),
and more than three-quarters of the study sample were male (77.3%). The study sample was
distributed in the different departments including medical specialties (Dermatologist, Cardiologist,
internal medicine, neurology,) Psychiatry, Pediatrics, Surgery (Neurosurgery, GYN/OB, Surgery,
ENT, Ophthalmologist, Urologist, Orthopedics), and others (Radiologists, Anesthesiologists,
Pathologists, ...etc.).

Table 2 demonstrates respondents’ access to computer and clinical data required related to
inpatient vs. outpatient data. A significantly greater proportion (75.3% vs. 24.7%) of physicians
have owned a computer vs. haven't owned a computer. Physicians' access to computers either at
the office or hospital (80.7%, 86.0%) respectively. Physicians who had formal computer training
(74.7%) are greater than physicians who hadn't formal computer training (25.3%). A significantly
greater proportion (90.7%) of physicians reported requiring access to inpatient versus outpatient
data (87.3%).

Table 3 summarizes the respondents’ perceptions regarding the importance of specific
EMR functions. Respondents considered all the EMR functions presented to be at least slightly
important. The table shows the items of greatest importance to all respondents (100%) are a
display of lab results, the display of clinical notes and reports, time trended clinical data display,
and physician order entry (tests and medication orders). The functions that rated as a moderate
degree of importance were a display of height, weight, and allergies (97.3%), medical management
reporting and notification by diagnoses (96.9%), preventative health reminders (96%), display of
radiology reports and entry/display of diagnoses and medications were (95.3%), structured

documentation (templates) & workflow inbox for office and/or hospital results (94.7%),
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prescription alerts drug-drug, allergy and dose checking and formulary management (94.6),
prescription writing (94%), decision support (guidelines, expert logic, reminders/alerts) (93.7%),
display of radiology images (92.1%), display of demographics (92%) and finally display of other
ancillary clinical data (90%). Physicians rated the following functions as one of the least important
functions medical management reporting and disease management reporting (89.3%) and nuclear
medicine (72.7%).

Table 4 summarizes respondents’ Anticipated Utilization of EMR Functions. Percentage
responses for these functions show that 4 of the 19 EMR functions would be used by participants
at least some patients daily. (91%-96.7%) of respondents in this study expressed 4 of the 19 EMR
functions would be used by at least some patients daily. While (80%-88.7%) expressed that 6 of
the 19 EMR functions would be used by at least some patients daily and (70%-79.9%) of them
expressed that 2 of the 19 EMR functions would be used by at least some patients daily. Less than
half of the sample (40%) reported that 1 of the 19 EMR functions would be used by at least some
patients daily. The findings reflect the increasing importance of the electronic record by increasing
the percentages using the EMR functions daily. All the respondents in this study (100%) expressed
that 6 of the 19 EMR functions would be used at least weekly and (92%) of respondents in this
study expressed 2 of the 19 EMR functions would be used at least weekly. Finally, (60%-89.3%)
of respondents expressed that 1 of the 19 EMR functions would be used at least weekly.

Table 5 summarizes respondents’ general attitudes and perceptions regarding EMRs,
including familiarity with functions and benefits, impacts, usage/training, and overall value and
need for adoption. Both the frequent rating for each item and the percentages “agreeing” and
“disagreeing” are presented. These percentages were calculated by collapsing a Likert scale from

Agree to Disagree. All respondents (100%) agreed that an EMR system should be implemented,
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suggested overall support for EMRs, and expressed that physicians were familiar with EMR
functions and benefits. The whole sample (100%) expressed that EMRs would improve the quality
of care and reduce errors, improve the quality of practice (i.e., work-life), EMRs have a positive
impact on the cost and security of patients' information. Also, (100%) of the respondents felt that
the EMRs response time for patients was an issue and that the implementation of EMRs needs
training and agreed that the implementation of EMRs facing physician resistance. Finally, (100%)
of physicians both show their resistance to EMRs and their positive attitude to implement EMRs.
The majority believed that there will be an increase in practice productivity with EMRs (92.7%)
and EMRs need spend time for training (94%). Regarding other items, namely perception about
the patient's acceptance of EMRs, perception about the complexity of EMRs, and positive
perception about the privacy of EMRSs, the response was (86%) (82%) and (79.4%) respectively.
Discussion

The path to quality improvement and financial gain with EMRs lies in getting the greatest
number of physicians to use the system. [22] The main objective of this research is to explore
physicians’ perceptions of select EMR functions and general attitudes and beliefs in the only
organization that adopts EMRs in Kurdistan, Irag. There were Differences noted in access
requirements for inpatient and outpatient clinical data likely reflect differences in medical practice.
While many of the respondents cared for both inpatients as well as outpatients, some physicians
dealt strictly with outpatients while others restricted their practice to inpatients (table 2).

In Table 3 the findings reflect the increasing importance of the EMR by increasing the
percentages using the EMR functions on a weekly basis. This finding is supported by another
study. [31] Despite the promise of EMRs to offer health reminders and decision support at the

point of care these functions along with medical management reporting, they were rated the least
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important by respondents. Physicians rated management reporting — disease management
reporting (89.3%) as the least important functions are medical (Table 3). These findings agreed
with the perspective of physicians in another two studies conducted by Meinert 2005 and Lakbala
2014. [30] [32] Not a surprise that the anticipated utilization of functions is highly correlated with
perceived importance. The findings in Table 4 reflect the increasing EMR importance by
increasing the percentages of using EMR functions on a weekly basis. This finding is supported
by other studies. [30] [32] The majority of respondents believed that there will be an increase in
practice productivity with EMRs (92.7%) (Table 5). This perception may reflect time savings. [33]

All participants reported that the improvement in patient care quality could be credited to
the EMR system. [36] [37] [38] [39]. On the contrary, two studies assumed that an EMR system
is time-consuming, creates an additional workload to record data to the system, and requires
computer skills [47] [48]. More than ninety percent of the respondents expressed doubt that
physicians would devote the time required for EMR training, but more than three-quarters of the
physicians felt usage would have to be mandated (table 5). These findings are in accordance with
other studies. [31] [33] [41] [50] [51] [52] [53] [54] This finding was reported in other studies.
[13] [32] [40] [41] [42] [43] [44] [45] [46].

Nearly half of the respondents (50.6%) mentioned that the complexity of EMRs is an issue
of the implementation system. This finding was reported by other studies. [49] [29] [31] More than
half of respondents (52.0%) mentioned both show their resistance to EMRs and their positive
attitude to implement EMRs (82.7%). This is an interesting result that physicians’ resistance may
be due to EMR issues, usefulness, and ease-of-use of the technology than EMRs' function and
benefits.

The fact that about-half (50.7%) of the participating physicians expressed concern that
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physicians in general Physicians are familiar with EMR functions and benefits. This means that
the other half was unfamiliar with EMR functions, and the benefit suggests a lack of prior
knowledge may have influenced responses. The extent to which the findings were affected by these
limitations is unknown. Although unfamiliar with EMR, the findings illustrated a significant
percentage of physicians may be unwilling to devote sufficient time to EMR training. Incentives,
motivation, staff support, leadership commitment, and policies could help with this issue.

Most physicians did not fully appreciate the functionality and benefits that could be
attained by EMR. This was reflected in the rating of functions. Physicians that have historically
relied on memory and personal judgment to address preventative health issues may be hesitant to
rate preventative health reminders higher in importance as it could be construed as an indictment
of their current practice. The moderate importance rating for a digital workflow inbox indicates,
that most physicians did not fully appreciate this functionality nor the benefits it would afford
clinical staff. Despite the promise of EMRs to offer health reminders and decision support at the
point of care, these functions along with medical management reporting were rated the least
important by respondents. This is like the finding of other studies. [30] [32]

Structured documentation (templates) and physician order entry 0 may have been rated as
a moderate degree of importance as physicians have developed strategies and methods for quickly
completing these common tasks. In the case of documentation, physicians frequently utilize
dictation with abbreviations and common entries that are transcribed into “richer” notes. Orders,
typical in well-defined sets, are easily and quickly issued verbally to clinical staff for execution
and documentation. EMR software should have the ability to limit access to various portions of
the record to users. About half of physicians (50.6%) mentioned the complexity of EMRs as an

issue of the implementation system. This finding is supported by other studies. [34] [49]
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Conclusions

Despite the positive effects of using EMRs in medical practices, the adoption rate of such
systems is still low, and they meet resistance from physicians. For the positive impact of available
EMR systems on patient safety, physicians must be able to use these systems effectively. The use
and adoption of electronic medical record systems (EMRs) depend on various factors, such as user
and system attributes, support from others, and organizational and environmental facilitators.
Conversely, the difficulty of using EMRs and the non-use of specific functions are influenced by
the presence of barriers. Based on this systematic investigation of physician perceptions toward
electronic medical records (EMRS), it is essential for both vendors and healthcare organizations to
facilitate physician acceptance and ultimately the rate of adoption and utilization of EMRs. This
study seeks to help them design targeted education to illustrate the benefits of EMRs and further
advance physicians' perceptions of EMRs. The implementation of an EMR system requires good
planning, strong physician leadership, training, and supportive staff. A range of policy options
could be used to expedite the development of EMR. Moreover, further research about the effect of

the adoption of EMR on the quality of care is required.
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Table 1
Respondents, profile
VARIABLE NO.(RATIO%)
Age
<35 41(27.3)
35-50 87(58)
>50 22(14.7)
Gender
Male 106(77.3)
Female 44(22.7)
Specialty
Medical specialties (Dermatologist, Cardiologist, Internal 30(20.0)
Medicine, Neurologist) '
Psychiatry 7(4.7)
Pediatrics 23(15.3)
Surgery (Neuro Surgery, OB/GYN, Surgery, ENT, 59(39.3)
Ophthalmologist, Urologist, Orthopedics) '
Others (Radiologists, Anesthesiologists, Pathologists,...etc.) 31(20.7)
*OB/GYN: obstetrics & gynecology.
** E.N.T: ears, nose and throat.
Table 2
Respondents' Access to Computer and Clinical Data Required
VARIABLE YES NO
Own a computer 113(75.3) 37(24.7)
Place of access to computer:
Office 121(80.7) 29(19.3)
Hospital 129(86.0) 21(14.0)
Formal computer training 112(74.7) 38(25.3)
Clinical data required:
Inpatient 136(90.7) 14(9.3)
Outpatient 131(87.3) 28(18.7)
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Table 3
Respondents’ perceptions regarding the importance of specific EMR functions.
g E =
£ € = > 8 3
S s = 8 < 5 > g
. — Rl c
Function £ S =y 5 g- g g.
> E = o ° =
2 pd
Display of lab i i )
results 132(88) 14(9.3) 4(2.7)
Display of 12482.7) | 11(7.3) 8(5.3) 6(4.0) 1(0.7) -
radiology reports ' ' ' ' '
Display of clinical i i )
notes and reports 124(94.7) 20(13.3) 6(0.4)
Display of height, )
weight and allergies 69(46.0) 72(48.0) 5(3.3) 3(2.0) 1(0.7)
Nuclear medicine 45(30.0) 37(24.7) 27(18.0) 24(16.0) 12(8.0) 5(3.3)
Display of
radiology images 73(48.7) 52(34.7) 13(8.7) 6(4.0) 4(2.7) 2(1.3)
Entry/Display of
diagnoses and 92(61.3) 38(25.3) 13(8.7) 5(3.3) 1(0.7) 1(0.7)
medications
Display of other
ancillary clinical 43(28.7) 54(36.0) 38(25.3) 8(5.3) 5(3.3) 2(1.3)
data
Prescription alerts
drug-drug, allergy
and dose checking 72(48.0) 56(37.3) 14(9.3) 7(4.7) 1(0.7) -
and formulary
management
Display of
demographics 57(38.0) 62(41.3) 19(12.7) 6(4.0) 4(2.7) 2(1.3)
Time trended 81(54.0) | 53(35.3) | 16(10.7) i i ;
clinical data display ' ' '
Structured
documentation 61(40.7) 63(42.0) 18(12.0) 5(3.3) 3(2.0) -
(Templates)
Physician order 108(72.0) 39(26.0) 3(2.0) - - -

Arab Researcher iD




ARID International Journal for Science and Technology (AIJST) VOL.6, NO.12, DECEMBER 2023

entry (tests and
medication orders)
Prescription
writing 91(60.7) 35(23.3) 15(10.0) 9(6.0) - -
Workflow inbox for
office and/or 78(52.0) 52(34.7) 12(8.0) 8(5.3) - -
hospital results
Decision support
(gu'de'l'(;‘geisé expert 81(54.0) | 38(253) | 22(14.7) 7(4.7) 213) | 1(0.7)
reminders/alerts)
Preventative health
reminders 75(50.0) 46(30.7) 23(15.3) 5(3.3) 1(0.7) 1(0.7)
Medical
management
reporting — 89(59.3) 40(26.3) 17(11.3) 1(0.7) 1(0.7) 1(0.7)
notification by
diagnoses
Medical
management
reporting — disease 84(56.0) 36(24.0) 14(9.3) 12(8.0) 3(2.0) 1(0.7)
management
reporting
Table 4
Anticipated Utilization of EMR Functions.
v & = v & = = — > - -
. = Qg Elx ) S > s = Qo
F t O = - > o = MmO >
unction s g % 3 S % %) S < L|>J S %
Display of lab results 135 15 ) i i )
(90.0)0 (10.0)
Display of radiology reports 90 30 30 i i )
(60.0) (20.0) (20.0)
Display of clinical notes and 109 28 13 i i )
reports (72.7) (18.7) (8.6)
Display of height, weight and 113 16 5 9 7 )
allergies (75.3) (10.7) (3.3) (6.0) 4.7
Nuclear medicine 44 16 31 13 29 17
(29.3) (10.7) (20.6) (8.6) (19.4) (11.4)

-ln.-:-.-—-:- ~ —."---4—"\
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Display of radiology images 58 47 33 12 i )
(38.7) (31.3) (22.0) (8.0
Entry/Display of diagnoses and 82 61 7 i i )
medications (54.6) (40.6) (4.8)
Display of other ancillary clinical 77 43 18 12 i )
data (51.3) (28.6) (12.0) (8.0)
Prescription alerts drug-drug, 91 59
allergy and dose checking and - - - -
(60.7) (39.3)
formulary management
Display of demographics 82 40 11 9 5 3
(54.7) (26.7) (7.3) (6.0) (3.3) (2.0)
Time trended clinical data display 79 41 18 i i 12
(52.7) (27.3) (12.0) (8.0)
Structured documentation 94 51 ) 5 i )
(Templates) (62.7) (34.0) (3.3)
Physician order entry (tests and 121 29 ) i i )
medication orders) (80.7) (19.3)
Prescription writing0 126 14 10 i i )
(84.0) (9.3) (6.7)
Workflow inbox for office and/or 105 28 17 i i )
hospital results (70.0) (18.7) (11.3)
Decision support (guidelines, 61 77 12 i i )
expert logic, reminders/alerts) (40.7) (51.3) (8.0)
Preventative health reminders 67 74 ) 9 i )
(44.7) (49.3) (6.0)
Medical management reporting — 95 4 ) i i )
notification by diagnoses (63.3) (36.7)
Medical management reporting — 98 37 ) 15 i )
disease management reporting (65.3) (24.7) (10.0)
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Table 5
Perception and Attitudes Regarding EMRs.

3 23 g E
Attitude/beliefs 5 5 5 g S §
wn la) O

Physicians are familigir Wi_th EMR functions and 76(50.7) 74(49.3) i )

enefits
EMR Functions and Benefits

EMRs improve quality of care and reduce errors 124(82.7) 26(17.3) - -

EMRs improve quality of practice (i.e., work life) 133(88.7) 17(11.3) - -

EMRs increase _practice productivity (i.e., 97(64.7) 42(28.0) 11(7.3) )

patients per day)
Physicians will devote th_e _time required for EMR 65(43.3) 77(51.3) 8(5.4) -
Training

EMRs induced hard work 78(52) 47(31.3) 28(18.7) -

EMRs need spent time for training 80(53.3) 61(40.7) 9(6) -

EMR benefits outweigh the costs 122(81.3) 28(18.7) - -

EMRs Issue

Impact on cost 78(52) 72(48) - -

Impact on security 109(72.6) 41(27.4) - -

Patient acceptance 75(50) 54(36) 21(14) -

Privacy 93(62) 26(17.4) 31(20.6) -

Complexity 76(50.6) 47(31.4) 27(18) -

Response time for patient 61(40.6) 89(59.4) - -

Training needs 97(64.7) 53(35.3) - -

Physicians’ resistance 78(52) 72(48) - -

An EMR system should be implemented 124(82.7) 26(17.3) - -

-ln.-:-.-—-:- ~ —."---4—"\
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Abbreviations:

EMRs: Electronic medical Records.
GYN: Gynecology.

OB: Obstetric.

ENT: Ear, Nose & Through.
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