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Abstract

1) Research Problem —

How to Improve the decision-making process of the hospital by perfecting data analysis by
creating Dashboards according to the hospital environment?

2) Methodology —

A software named Charak was already being used to collect data from various departments of
the hospital. Dashboards were created in macro enabled excel for various departments.
Cleaned data extracted from Charak was required to be fed to a completely automized
dashboard which was created to facilitate better understanding of the revenue related data and
ensure better decision making based on the analysis.

These dashboards were fully automated to produce accurate and real time data for comparisons
and analysis these dashboards showcased data in form of various graphs and calculates figures.

3) Key Results —

Hospital-wide dashboards were created which would work because it did not put any extra
burden on staff members for data collection as the data required by the dashboards to produce
visual information was already being collected in Charak. These dashboards were fully
automized to show any data put into it in the form of predefined graphs and filters.

4) Conclusion —

When Decisions are taken based on primary or secondary experience of intuition, without the
use of any Business Intelligence Tool, it results in a lack of authentic and proven basis in
internal and external data. There are usually not many ways of accessing, Monitoring, and
evaluating the validity of such decisions creating a blind loop of poor decision making.
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Introduction

Healthcare is a sector with exponential growth, making it one of the largest industries in the
world with enormous impact on countries’ economy. However, like all other institutions,
healthcare organizations are at the mercy of the unstable environment of external factors such
as technological advances. For these reasons and due to this impact on the healthcare system at
the level of effectiveness it is necessary that hospitals constantly improve their performance.
Therefore, to improve performance, it is necessary to measure and evaluate it, so that it is
possible to allow healthcare organizations to define strategies to achieve hospitals’ goals.

The strategic objectives of healthcare organizations are difficult to achieve given their
complexity. The data volume is increasing due to more than 20 years of electronic storage of
patients' data, with the Hospital Information System (HIS) being able to store and subsequently
provide useful information throughout the hospital's medical history. The impact of the
introduction of information and communications technology (ICT) in the multifaceted health
sector is well known and acknowledged by health stakeholders who have witnessed the role of
ICTs in diverse levels in hospital organization.

Business Intelligence (BI) is a valuable asset in today’s organizations, having a direct impact on
the following aspects: providing data visualization tools, improving organizational decisions,
supporting analysis of breaking organizational information barriers, influencing strategic
business decisions, and helping to give meaning to organizational data.

When designed to measure performance and backed by a business-oriented Bl infrastructure,
dashboards enable health managers to be able to measure performance, monitor KPI by
preventing deviations, understand undesirable behaviors and redefine the trajectory of the
objectives.

The dashboard is a mechanism that effectively and efficiently aggregates relevant information
to be explored through three tasks:

(1) Monitor

(2) Analyze and

(3) Manage

Currently, the growing need for hospital organization to have valid and reliable tools that help
in the process of analyzing and evaluating the services provided to patients plus the need to
have adequate and available information to facilitate measurement of the productivity of
hospital organization call for further investigation in this domain.

10
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Regency Medical Center is a 100 bedded, multi-specialty hospital located on Aly Khan Road, Dar Es
Salaam, Tanzania. It was established in 1999 by the founder and chairman Dr. Rajni Kanabar.

Their vision is to make specialized medical services available to all on an equitable basis. They
believe health care should be affordable and comprehensive for everyone, and physically
accessible where and when needed.

Regency Medical Center is an NHIF accredited hospital and provides all facilities under tis scheme.

National Health Insurance Fund (NHIF)

NHIF is a social health insurance scheme which ensures healthcare service availability to all
Tanzanians. NHIF registered beneficiaries can easily avail health care facilities in any accredited
hospital in Tanzania.
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Research Methodology

Key Research Question —
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How to Improve the decision-making process of the hospital and perfecting
data analysis by creating Dashboards according to the hospital environment?

The research design — Qualitative and Descriptive

Data Collection Tools —

(1) Tool used to collect data — Charak, a specially customized software with

various level of accessibility to different staff members.

(2) Tool used to make Dashboard — Microsoft Excel

Study Setting- Regency Medical Centre, Dar Es Salaam, Tanzania

12
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Data Collection and Analysis

Data collection and analysis was done in the following steps: -

(1) Data Inventory

(2) Dashboard Content

(3) Dashboard design

(4) Improving Dashboard flexibility and connectivity

(1) Data Inventory

A software named Charak was already being used to collect data from various departments
of the hospital. Dashboards were required to be made in such a way so that the information
which was already being collected could be used and understood in a better way. Cleaned
data was to be taken from Charak and fed to a completely automized dashboard which was
created by me to facilitate better understanding of the revenue related data and ensure better
decision making based on the analysis. The challenge here is not to increase the burden on
the internal and external stakeholders in the process of collecting the quantitative data
required for the dashboard.

(2) Dashboard Content

A better way of data analysis and real time availability of data was in urgent demand and
various methods were sought to achieve a solution to get closest to the requirement.

First KPIs were determined to understand the indicators having a direct effect on the
revenue-based performance of various department and doctors of the hospital.

13
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The

KPIs were
listed

Following

Utilization Statistics

Visiting Staff

Inpatient Surgeries

Outpatient Surgeries

Matural Births

Cesarean Sections

Micellaneous

Reffered O/P Visits

I/P Surgeries

O/P Surgeries

Home Medical Visits

Direct Expenses

Financial and Utilization Data by Payer Category

Salaries and Wages

Employee Benefits

Adjusted Patient Days  |psient Days

Daily Hospital Services

case/Rent Discharges
water Avg Length of Stay
plectricity Qutpatients Visits

(Gross Inpatient Revenue

nsurance Gross Patient Revenue

Depreciation (Gross Qutpatient Revenue
miscellaneous Expenses

Overall Referral Rate Referal Rate

Overall discharge Rate

Proportion of NHIF patient in hospital GmSSlnpatientRevenUEP/D

Bed Occupancy Rate (Gross Inpatient Revenue P/Discharge
PD per thousand population Net Inpatient Revenue P/D

OPD consultation per Thousand Population Net Inpatient Revenue P/Discharge

Bed Occupancy Rate

population

No. of total admissions per thousand

Net Qutpatient Revenue P/Visit

Payment Shortfall

Deductions from revenue

Abscounding Rate
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Out of these the following main were selected: -

(1) Revenue generated per Doctor

(2) Revenue generated per Type of Payor
(3) Revenue generated per Day

(4) Revenue generated per Clinical Procedure

These main data figures were followed to analyze the revenue generated in the hospital with
the help of the dashboards created.

(3) Dashboard Design

Dashboards were created on Microsoft Excel using pivot
tables and existing hospital data.

AM KATIGILE(DOC23)

ABBAS (DOCAS)

A

ABDU BHOMBO JUMA... y

These Dashboards are operated with the help of
filters. Different settings can be selected
according to the requirement.

The following are some revenue related filters
that have been put to facilitate better

comparison and analysis.

These excel worksheets are macro enabled, therefore will

update with the changed data set every time.

However, due to the current way of raw data collection, it is

Days gz || NetAmount =N

Ol | 0 03an  Dblan A 1,60,000 1,70,000

05 06 OFan  0Blen 1,80,000 2,40,000

W 0 1M 1M 2,85000  3,00,000

Bl | o 5 16 450000 | (blank]

Han 18 1% 2040

W W B Wn SenviceName =R/

Ban | 6 2 28 ECGSTRESS/EXE.. | ECHOCARDIOGRA.. A

B 3 3an 0. v | eEcRocaroio.. | bkl v
—

Days =Y

01-Jan | 02-Jan | 03-Jan ~

04-Jan | 05-Jan | 06-Jan

07-an  08-Jan  09-Jan v

DoctorName =5

only suitable if data is properly extracted department wise first
and then put into the worksheet for accurate analysis and
further decision making.
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Pie Charts have been used to understand the revenue generated in the payer category.

71,80,000

Payor i=
Revenue- payer category
AAR AFRICARRIES ‘ BAKHRESHA 2
69,91,000 n
2,97,26,415 BRITAM INSU... CHOWPATI R... ‘ DAVIS and SH...
’ » AFRICARRIES
| GA INSURANCE GEITAGOLD ... ‘ GERMANY EM...
BAKHRESHA
u BRITAM INSURANCE (TANZANIA) LTD GOSHEN COLL... = INDIAN HIGH ... ‘ KAMAL STEEL ...

» CHOWPATI RESTAURANT KILOMBEROS... = KNEE REPLAC... | Masumin Prin... v
» DAVIS and SHIRTLIF
PR

u GA INSURANCE DoctorName ¥

# GEITA GOLD MINN AM KATIGIL..  ABBAS (DOC... | ABDU BHOM... ~
» GERMANY EMBASSY

ABONISH PA..  ABUBAKARR.. = AHMED SAB...
® GOSHEN COLLEGE SST
AN L COmSONE ALOISIWILBA...  ALVIN MIRA.. | ANDREW (D..

» KAMAL STEELLTD ANNA FRANC... ARNOLD MT... ARVINDER Sl...
* KILOMBERO SUGAR COMPANY ASHFAQAAB... = CHARLES JO.. | CHETAN (DO..

rts have been used to understand the revenue generated

per day.

Days 7 DoctorName Y=

Revenue per Day
Ol-Jan | 02-lan | 03-lan * AM KATIGILE(... = ABBAS (DOC45) ~

ABUBAKARR ... AHMED SABRI...
1l-Jlan | 12-Jan

04-lan | 05-Jan | 06-Jan ABDU BHOMB... | ABONISH PAU...
07-Jlan | 08-Jan | 09-lan

10-Jan ALOIS| WILBA... ALVIN MIRAN...
13-lan | 14-Jan | 15-lan ANDREW (DO... | ANNA FRANCI...
16-Jan | 17-Jan | 18-Jan ARNOLD MTE... | ARVINDER SIN... Vv
19-Jan || 20-Jan | 21-lan Payor I
22-Jan | 23-Jan | 24-Jan AAR AFRICARRIES ~
25-Jan | 26-Jan | 27-Jan BAKHRESHA BRITAM INSUR...

\ \ \

28-Jan || 29-Jan || 30-)an ¥ || cyOWPATIRE... || DAVISand SHL...
& & o\ %,a ,00\3\’\,& 1L

FEFE S FTRNFAEE SN E DS GAINSURANCE || GEITA GOLD M. .

\ PR \1’ \'° & \3 ) \“‘ \“‘ 5
@, & & A HIRIC AR L i

GERMANY EM... GOSHENCOLL... v
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Revenue- payer category Bayor ¥
MDO Services... MEMBEROF...  MRKIRIT PAT...
NHIF NHIF BOT NHIF NMB
NHIF_NSSF NHIF_RMC NHIF_TPB C .
NHIF_TRA NORTHEN EN... | NSSF-SHIB RE... Ompa rison
OK PLASTIC PUMA ENERGY  REGIONALAL... Of
» NHIF DoctorName ¥=
AM KATIGIL..  ABBAS (DOC.. = ABDU BHOM... N H | F
ABONISH PA... = ABUBAKARR..  AHMED SAB...
ALOISI WILBA...  ALVIN MIRA...  ANDREW (D... an d AAR
ANNAFRANC...  ARNOLD MT.. | ARVINDER Sl... .
ASHFAQAAB... ~ CHARLES JO.. = CHETAN (DO... pat e nt
Revenue- payer category Fayor = % reve n u e
AAR AFRICARRIES BAKHRESHA
40,73,500 .
BRITAMINSU... ~ CHOWPATIR...  DAVISand SH... W |t h
GAINSURANCE ~ GEITAGOLD..  GERMANY EM...
GOSHEN COLL...  INDIANHIGH ...  KAMAL STEEL ... the hEl p
KILOMBERO S...  KNEE REPLAC... Masumin Prin... of
R DoctorName =
u NHIF 2
AM KATIGIL.. = ABBAS (DOC.. |~ ABDU BHOM... fl Iter
ABONISH PA... = ABUBAKARR..  AHMED SAB... I -
ALOISI WILBA... =~ ALVIN MIRA...  ANDREW (D... se eCtlon
ANNAFRANC... ~ ARNOLD MT.. | ARVINDER Sl...
ASHFAQAAB... =~ CHARLES JO.. = CHETAN (DO..
Revenue- payer category bayor %= %
BRITAM INSU... ~ GOSHEN COLL.. ~MEMBEROF.. A
NHIF NHIF_RMC RMC STAFF
SELF
.
‘ . Comparison
« NHIF DoctorName T4 of
AM KATIGIL.. | ABBAS (DOC.. = ABDU B 4
ABONISH PA...  ABUBAKARR.. AHMED SAB... N H I F
ALOISIWILBA...  ALVIN MIRA...  ANDREW (D... [pot
ANNAFRANC.. ~ ARNOLD MT..  ARVINDER Sl.. | and AAR
ASHFAQAAB..  CHARLES JO..  CHETAN (DO.. v
.
patient
Revenue- payer category fayor = %
AAR GETAGOLD .. | NHIF A revenue
- NHIF NMB NHIF_RMC NHIF_TRA
NSSF-SHIBRE...  SELF STRATEGIS IN... between
TICTS AFRICARR Wo
AAR Y= ¢
- docters
ALOISIWILBA... ~ ALVIN MIRA...  ANDREW (D.. ~
ANNAFRANC... ~ ARNOLD MT..  ARVINDER Sl...
ASHFAQAAB.. ~ CHARLES JO...  CHETAN (DO...
DOUGLAS C...  DRFATEMA..  DR.EWALDO..
EDWARD Kil... ~ EDWIN L(D.. = EMMANUEL .. v
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REVENUE PER PATIENT| Doctorlame 2= Doughnut Charts have been used to
TYPE GETRUDE NGINGO... | ~ .
" understand the revenue generated in the
2% SUDAKSHINA GHO... )
P v Patient type categor

v—

aw Payor ¥=
AAR NHIF
NHIF BOT NHIF NMB Paye ategories can be selectea to ge
NHIF_RMC | SELF elated aata 1o ompad 0 anad
oP mOP STRATE... (blank) ana
98%
REVENUE PER PATIENT | DoctorName = % REVENUE PER PATIENT | DoctorName = W%
TYPE GETRUDE NGINGO... ~ TYPE GETRUDE NGINGO... ~
P
2% SUDAKSHINA GHO... SUDAKSHINA GHO...
’ {hlank) v Thiank h
Payor 3 Payor
=] v ar |
AAR AAR
NHIF BOT NHIF BOT
NHIF_RMC = S| NHIF_RMC
op @mOP STRATE... (blank) mOP STRATE...
98%
Days % Y | DoctorName v
Revenue per Day
12415000 1,28,10,000 Ol-Jan | 02-Jan  03-lan  * AM KATIGILE(.. ~ ABBAS (DOC&5) ~
1,110,000 Odan | 05-Jan  O6-lan ABONISH PAU...  ABUBAKARR...
e OFan | 084 03an AHMED SABR... | ALOISIWILBA...
10dan  11dan  12an ALVIN MIRAN... | ANDREW (DO...
73,75,000
13an 14dan  15dan ANNAFRANCI... | ARNOLD MTE...
16lan | 17-Jan  18-Jan ARVINDER SIN... | ASHFAQAAB...
3,60,000 19-Jan  20-Jan  21-Jan Payor =
Zehn || Bdan || 2rhan AR BRITAMINSUR...
0,40,000
i Fhn || Bdan || Zhn GAINSURANCE  GEITAGOLDM.. Wee k | y payer
) ; . ) ] Blan | 29dan 30l Y giOMBERDS..  MEMBEROFP..
01-Jan 02-lan 03-Jan 04-Jar 05-lan 06-Jan 07-Jan t
MRKIRIT PATT... | NHIF Cd ego rV
NHIF BOT NHIFNMB analySiS by
Days = ¥ %=
Revenue per Day Doctortiame S various
Oljan  02Jan  03Man “  ABUBAKARR..  AHMED SABRI.. I .
477,500 Odlan | O5Jan | O6-lan ARVINDER SIN... |~ DRFATEMAA.. se eCtI ons can
07an  08Jan  0%an EMMANUEL ... | FATUMASAID... b e ea Sl |
- 104 || 1+ || 33 GETRUDE NGL.. |~ GOODLUCK U... y
lan  15dan  17-Jan HAMID MUST... = HIMANSHU KL.. d | S p I aye d .
18-Jan  19-Jan  20-Jan JULIETH KABA... = KAMARIASAID...
2an 22dan 23-an Payor %=
1,21,500 1,22,500 1,08.500
90,000 . M-Jan 25an  26-Jan AR BRITAM INSUR...
15000 . . . . T || Blan || 2ion GAINSURANCE  GEITAGOLD M...
S 3dan <01 >3-, ¥
01-Jan 02-Jan 03-lan 04-Jan 05-lan 06-Jan 07-lan . KILOMBEROSS... MEMBER OF P..
MRKIRITPATT...  NHIF
NHIF BOT NHIF NMB v
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o s ce. I
wouseoucsor v [

COLLES OR DISTL RADIAL EXPHISEOLSES . 143000 L
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) oo ezacewetaopusr e e J a0
uouLE i 4mom
sraumvrouowwe || 2330
SPEOAUTVRRSTVT | 46000
(]

ANESTHESWA SPECIALST FOLLOWUP -
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| Dutorane p Payor
HHNED SA8RMM(DOCAN) M| ME
KAUSTUBH CHAUHAN(DOC305) NSSF-SHEB...
YUVRA LAKUMIORTHOL) v
Sancellame =

ANESTHESIASPECIALS...
COLLESORDISTALRAD... ~ JOINT REPLACEMENT...

JOINT REPLACEMENT ..~ RADIALHEAD

SPECIALTYFRSTVISIT - SPECIALITY FOLLOWUP

TOTALKNEE REPLACEM...  (blank

V-
V=

Dates can be
selected by
turning on
the multiple

selection tool
to get data

for a specific
date or any
number of
day for
example: 1

WS ¢
P

(20 08Jan
5an | Wan

week

Doctor’s name can be
selected from the
filters to get all the
data associated with
that doctor as well as
a comparison if

needed for further
analysis

Revenue per Service

AT _ o

oo _ e

ANESTHESIA SPECIALIST FOLLOWUP

(4)

DoctorName I=
AHMED SABRI MM(DOCAN1

KAUSTUBH CHAUHAN(DOC305)

ServiceName

| ANESTHESIA SPECIALISTF...
SPECIALITY FOLLOWUP
COLLES OR DISTAL RADIA...
JOINT REPLACEMENT (AR...

TOTAL KNEE REPLACEME... (blank)

SPECIALITY FIRST VISIT
ACETABULAR FRACTURE -...
JOINT REPLACEMENT (AR

RADIAL HEAD

\?( Payor
) NHIF NHIF NMB ()
NSSF-SHIB... | SELF
v (blank) v
= Days ¥=
08-Jan | 15-Jan  ~
29-Jan | 30-Jan
<02-.. >30-..
01-... 0=
01-... 01-F...

Improving Dashboard flexibility and connectivity

These dashboards were fully automized to show any data put into it in the form of predefined
graphs and filters. It was made macro enabled and other functions were added to facilitate
better connectivity and user-friendly interface for internal and external stakeholders.

Various prototypes were made of dashboards on excel of various departments and presented to
the management for further action.
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Discussion

When Decisions are taken based on primary or secondary experience of intuition, without the
use of any Business Intelligence Tool, it results in a lack of authentic and proven basis in
internal and external data. There are usually not many ways of accessing, Monitoring, and
evaluating the validity of such decisions creating a blind loop of poor decision making. These
types of decisions tend to lack immediacy and accuracy. Relying on partially accurate 30 days
old reports, without the ability to dive in deeper into KPI will not keep a hospital as financially
strong and competitive as it as the potential to be.

hence it is extremely beneficial to use Business Intelligence Tools such as dashboards which
maybe a onetime investment if made properly and provide accurate and understandable
information based on the required information. Dashboards provide fact-based real-time data
which is limited in quality and quantity only by the customization of the user.

Limitations

In these revenue-based dashboards, footfall, an essential KPI as not been included which might
lead to a little inaccuracy of the overall view of the revenue when calculated in terms of profits.

A Dashboard is only as good as the user customizing and taking out information from it.

One must know how to operate, view, understand the data showcased. One must have time to
identify the data needs and organize the data base. Data management is required for more real
time and advanced information flow system to be established. Feeding the required data into
the dashboard, monitoring and evaluating is essential to take full advantage of this business
intelligence tool.

20




| [THM RIS

Conclusion

The implementation of dashboards on revenue generation is like an asset for the organization.
The most important thing to notice is that the prototype of dashboard was loaded with real data
from hospital which made it easier for stakeholders to understand. Dashboard implementation
has all conditions to materialize as it puts no extra burden on the staff to collect the required
data. Apart from all this dashboard also allow us to measure the revenue based performance
and productivity of the organization.
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Annexure

Revenue Dashboard- Surgical Procedures
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