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ABSTRACT

Introduction: In dialysis centers both nephrologists and nurses are faced with the challenge of ensuring reliable and efficient care accordance with the clinical
guideline. Hemodialysis adequacy monitoring information system therefore enable the automation of tasks, which ultimately allows doctors and nursing staff
more time to dedicate to the individual treatment of patients. Development of the information systems in healthcare has made the use of the Minimum data
set inevitable. The purpose of this study was determined MDS and capabilities required in hemodialysis adequacy monitoring information system. Method
and materials: This is a cross-sectional survey conducted with participation of 320 nephrology specialists in 2015. Data were collected using an electronic
guestionnaire which was estimated as both reliable and valid. The data were analyzed by SPSS software descriptive statistics and analytical statistics. Re-
sults: Overall 42 data elements were determined as final set in 4 major categories (patient demographics, medical history, treatment plan and hemodialysis
adequacy). The most capabilities required of hemodialysis information system were related to calculate of dialysis adequacy Index (4.80), advice optimal dose
of dialysis for each patient (4.63), Easy access to information system without restrictions of time and place (4.61), providing alerts when dialysis adequacy
index below the standard (4.55) and Interchange to other information systems in hospitals (4.46) respectively. Conclusion: In design and implementation of
information systems focus on MDS and identification IS capabilities based on the users’ needs, due to the wide participation users and also the success of the
information system. Therefore it is necessary that MDS evaluated carefully with regard to the intended uses of the data. Also information systems based on

capabilities the ability to meet the needs of their users.
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1. INTRODUCTION

There are about 1.8 million patients with end stage renal
disease all over the world (1). In Iran, the prevalence and in-
cidence rates of ESRD have been on the increase from 49.9
patients per million of population in 2000 to 63.8 patients
per million of population in 2006 (2).Hemodialysis is one of
the main forms of renal replacement therapy (3). According to
published statistics in 2014, about 23200 Iranian patients with
ESRD are received hemodialysis (4). The typical frequency of
HD treatments is three times per week and a session lasts on
average 4 hours (5).

In dialysis centers both nephrologists and nurses are faced
with the challenge of ensuring reliable and efficient care in
accordance with the clinical guideline. Therefore, treat-
ment should be carefully. On the other hand dialysis cen-
ters have limitations in machines, staff and time that must be
legal provisions and economical requirements observed (6-8).
Monitoring the adequacy of dialysis as the best solution to
achieve a high quality of medical treatments and efficiency
of resources is considered (9). Because of the complexity of
the process of dialysis and the need for continuous assessment
treatment plans, all information of main parameters for each
patient has been recorded, processed, stored and retrieved ef-

fectively(7-10). The availability of data on both the planned
and delivered treatment may lead to a thorough analysis of
the plan effectiveness (11). The adequacy of hemodialysis is
important determinant of the quality of life and has a direct
impact on morbidity and mortality of patients (12).in Iran
the adequacy of hemodialysis is so low, for instance Kt/V less
than 1.2 and URR less than 65% were found in 56.7%, and
65.2% of the patients, respectively (13). Then basic strategy
should be devised to improve it. The use of information sys-
tems as a supporting tool to improve reporting, assessment,
and decision making processes (7). Hemodialysis adequacy
monitoring information system therefore enable the automa-
tion of tasks, which ultimately allows doctors and nursing
staff to dedicate more time to the individual treatment of pa-
tients (6). Development of the information systems in health-
care has made the use of the MDS inevitable (14). Minimum
data set defined as: a minimum set of items of information
with uniform definitions and categories concerning the spe-
cific dimension which meets the information needs of mul-
tiple data users in the healthcare system (15-17). Laing stated
that the MDS prepared a framework for developing the nec-
essary conditions for comprehensive documentation of the re-
cords (18). The results of a study performed by Lai showed
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The first part of the questionnaire is dedicated
to the respondents’ demographic informa-
tion including sex, age, work experience and
university. The second part consists of 85 data elements in
4 major categories (patient demographics, medical history,
treatment plan and hemodialysis adequacy) that experts were
asked to review and score the initial set based on their impor-
tance by using a five-point Likert scale ranging from 1 to 5
where 1 referred to concept of “lowly important” and 5 in-
dicated the statement of “highly important”. Data elements
that were scored more than 3 included in the final minimum
data set. In the final part also, capabilities required in hemodi-
alysis adequacy monitoring information system determined.
The validity of the instrument was determined based on con-
cepts in the valid scientific texts and comments of experts (in-
cluding nephrologists, dialysis nurses and health information
managements).The reliability assessed through calculating
Cronbach’s alpha that value it for the total questionnaire 0.86
obtained. Analysis was performed using SPSS software.

3. RESULTS

Out of 320 distributed questionnaires, 185 ones (57.8%)
were collected. 53.3% of respondents were female and their
mean age and work experience were 45.7 and 10.2 respec-
tively (Figurel).

Overall four classes of data (85 data items) were identified in
the hemodiaiysis system. Data elements scored as highiy im-
portant or important at least by more than 50 percent of the
experts are presented in table 1. Overall 42 data elements were
determined as final set (75% <) as follows:

o Patient demographics: name, sex, date of birth, nation-
al ID , marital status, weight, height, blood group, phone
number, HD days and HD shifts.

o Medical history: primary cause of ESRD, history of re-
nal transplant, smoking and substance abuse, comorbidi-
ties, HBs-Ag , HIV, HCV ...tests, drug or food allergy
and final diagnosis.
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Table 1. Minimum Data Set for Hemodialysis information system

o Treatment plan: specialist name, HD frequency, HD du-
ration, blood flow rate, dialysis flow rate, Kt/V target, re-
quested test, tests results, patient education, diet prescrip-
tion.

o Hemodialysis adequacy: dialyzer type, dry weight,
blood flow rate, dialysis flow rate, dialysis time, pre-post
BUN, ultrafiltration, Kt/V and URR.

According to the table above, the most capabilities required
of hemodialysis information system were related to calculate
of dialysis adequacy Index (4.80), advice optimal dose of dial-
ysis for each patient (4.63), Easy access to information system
without restrictions of time and place (4.61), providing alerts
when dialysis adequacy index below the standard (4.55), In-

Capabilities required Mean SD
Calculate of dialysis adequacy Index 4.80 0.72
Advice optimal dose of dialysis for each patient  4.63 0.69
Providing alerts when dialysis adequacy index 455 0.63
below the standard
Report. on the Adequacy of Dialysis in any of 432 0.75
the patients
Ability to respond to requests quickly 4.41 0.71
Define the new information needs 4.05 0.67
Usability information system 4.22 0.76
The possﬂ)ility of recording by a doctor and 3.83 0.63
nurse dialysis
Inter_change to other information systems in 446 0.72
hospitals
E : - :

asy access to 1riformation system without 461 0.62
restrictions of time and place
Booklrig an‘d proper planning process of 414 0.80
hemodialysis
specify and modify requests 4.23 0.75
Easy learning of information system 3.50 0.68

Table 2. Capabilities required of hemodialysis information system (range
1-5)
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In the study conducted by SUN (2006) in-
teractivity (user interface), personalization
= (to specify and modify requests) and context-
awareness (understand user preferences) as IS
capabilities can be help users meet their infor-
mation needs (21). Our results showed that the
most capabilities required of hemodialysis in-
formation system were related to calculate of
dialysis adequacy Index, advice optimal dose of
dialysis for each patient, Easy access to infor-

-'-' mation, Interchange to other information sys-

Figure 1. Respondent characteristics (sex, age and work experience)

terchange to other information systems in hospitals (4.46) and
ability to respond to requests quickly (4.41) respectively.

4. DISCUSSION

Sargent in an article entitled “Gathering Data in the Di-
alysis Unit: What Do You Need? “
proach to the use of information systems in the dialysis unit,

suggested a better ap-

started with deciding what knowledge is desired. Once this is
known, the information that is needed can be determined and
finally the data required define and collect (22). In this study,
in addition to the MDS to be determined capabilities required
in hemodialysis information system.

From the perspective of nephrologists, in their study Ah-
madi et al. (2012) the most important information needs in
designing electronic health records of dialytic patients doc-
umentation included number, blood group, test and test re-
sults, type of dialysis, history of surgery and transplanta-
tion, cause of kidney failure, discharge recommendations and
clinical alerts need to be prioritized (23). Our results showed
that final MDS include: name, sex, date of birth, national ID,
marital status, weight, height, blood group, phone number,
primary cause of ESRD, history of renal transplant, smoking
and substance abuse, comorbidities, HBs-Ag ,HIV, HCV ...
tests, HD frequency, HD duration, blood flow rate, dialysis
flow rate, Kt/V target, requested test, tests results, patient ed-
ucation, diet prescription, dialyzer type, dry weight, pre-post
BUN, ultrafiltration, Kt/V and URR.

In a study, Kalankesh et al (2015) showed that overall six
classes of data (46 items) were identified in the selected reg-
istry systems for cystic fibrosis: patient demographics, admin-
istrative data, survival status, diagnostic procedures, genetic
and clinical manifestations, and therapeutics. Thirty two data
elements from all six categories of data were approved by the
experts as the minimum data set for cystic fibrosis registry
system (15). In our research data elements were identified in
4 major categories (85 items): patient demographics, medical
history, treatment plan and hemodialysis adequacy. Overall
42 data elements were determined as final set.

Bellazzi et al (2011) in a study for monitoring of hemodi-
alysis treatment that automatically imports data from the he-
modialysis monitoring software tools and analyzes the deliv-
ered treatment looking at six clinically relevant parameters
(blood flow rate, dialysis time, arterial line pressure, venous
line pressure, weight loss and dry weight). Failures-to-adhere
(FtAs) to the planned treatment are detected and reported
to the care-givers (24).in our study also these parameters in
MDS of treatment plan and hemodialysis adequacy predicted.

tems in hospitals, Usability information system
and ability to respond to requests quickly.

5. CONCLUSION

Data collection is the most important part of information
management and the minimum data sets is a standard tool for
collecting data that guarantees access to accurate and precise
health data.

Designing and performing of MDS in health centers can be
considered as the beginning steps of any information system
which result in improvement of the quality of care and dis-
ease control.

The MDS is a robust mechanism for collecting meaningful
and comparable data at the regional and national level. In de-
sign and implementation of information, systems focus on
MDS and identification IS capabilities based on the users’
needs, due to the wide participation users and also the success
of the information system. Therefore it is necessary that MDS
evaluated carefully with regard to the intended uses of the
data. Also capabilities required information system should be
the able to meet the needs of their users.
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