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<Abstract>

Objectives : To review a Tanzanian medical engineering education program and determine
improvement measures for the Official Development Assistance (ODA) healthcare projects. Methods : A
consultation of the Tanzanian medical engineering education program funded by the National Research
Foundation of Korea (NRFK) was reviewed. An on site survey, an environmental analysis, and in-depth
interviews were performed. Results : Survey results highlighted a lack of medical device education and
the low operating rate of medical equipment. The need to establish educational program was thus
confirmed. The expansion of healthcare facilities appeared to be limited within the current medical
management system. A master coursework plan for Tanzania medical engineering was developed.
Conclusions : The needs of medical engineering education were recognized. A plan and curriculum
were developed. The medical engineering education program should be planned and budgeted prior to

the ODA healthcare program.
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<Table 1> Detailed Consultation plan for Medical Engineering Coursework Development

Objective Strategies

Research Methods

1.1 Survey of medical engineering education

situations

1.2. dentification and verification of medical
device management situations in the

1. To conduct a survey on  university and hospital

medical engineering  1.3. Survey of awareness and requirements
situations and feasibility regarding medical engineering in the university
and hospital

1.4. Analysis of external

environment

regarding health institutions and medical

engineering

1.1 Review existing data

1.2 Comparison of the study to the
Korean situation

1.3 Field survey conducted by the
researchers

1.4 Site visit (National hospital and
surrounding health organizations)

1.5 Survey and in—depth interviews

1.6 Expert's advice

2.1 Consultation on medical

engineering

coursework compared to Korean situation
2.2 Development of customized medical

2. To establish a medical engineering coursework

engineering coursework  2.3. Suggestions for main curriculum
consultation and 2.4. Consultation with the required for the

masterplan coursework

2.5. Proposal of planning to train
professor—level human resources

2.6. Formulation of the financial plan

1.1 Expert's advice

1.2 Interviews and in—depth interviews
1.3 On-site survey and analysis of
related data

1.4 Comparison of the study to the
Korean situation

1.5 Field survey conducted by the
researchers
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Request for assistance from MUHAS in Tanzania

Review the needs with the medical professionals and identify situations in the

Write the research proposal and submit it to the National Research Foundation of

Conduct an on-site survey, literature review, and expert interviews

U
Conduct a pre-survey field(local hospitals and health centers)
U
Propose a project Korea(NRFK); agree a contract with NRFK

U

| Develop a detailed plan | Develop a detailed plan and obtain approval from NRFK
U

[ Implement a project |
U

Analyze the results

Analyze the data and interpret findings of the consultation; propose the master
plan, including the curriculum for Tanzania medical engineering coursework

<Figure 1> Research process flowchart for the medical engineering education program consultation
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<Table 2> Professional Opinions of Tanzania Doctors and Nurses in Korea

Interviewee Work (Specialty) (Birtﬁgsear) Professional opinions
: Edwin Emmanuel  MNH doctor 42(1973) There are few medical engineers in Tanzania. Medical
Masue (Gastrology) Engineering coursework is an important requirement.
- Only a few working medical technicians have joined short
2 Alex Fidelis MNH doctor 37(1978) term training courses in Kennya; but they have very limited
Masao (Pulmonology) capabilty
When medical equipment is broken, it should be sent
3 Wolfgang iy MNH doctor 37(1978) overseas or medical engineers should travel from
Bernard Shirima  (Endoscopy) overseas(to repar it
4 Yemela Kakulu ORCI doctor 35(1980) Medical maintenance causes financial problems, for
Ndibalema (Clinical Oncology) example, the cost of an expert engineer amounts to $500.
5 Sixtus Safari MNH nurse 42(1973) The absence of medical engineers result in considerable
Ruyumbu (Nursing) financial burdens and inefficiency
6 Tito William MNH nurse 34(1981) Medical Engineering expert coursework is an important
Kipeja (Nursing) requirement in Tanzania.
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<Table 3> Medical Engineering Situations in Hospitals in Eastern Tanzania

Engineer/ Medical ~ Broken medical

Hospital Address Beds e
personnel device(%)
Muhimbili National Hospital (MNH) Dar es Salaam 1,200 3/ 3,400 14
TUMBI Regional Referral Hospital Pwani 254 0/ 328 5
PUblic Amana Hospital Dar es Salaam 35 - (no response) 30
Sinza Health Center Dar es Salaam 40 0/ 188 50
Mkuranga Distric Hospital Pwani 122 0/ 705 -
Sumbawanga Regional Referral Hospital Rukwa 220 1/ 312 40
Kairuki Hospital Dar es Salaam 150 0/ 200 30
Private The Aga Khan Hospital Dar es Salaam 85 1/ 550 -
London Clinic Dar es Salaam 12 0/15 -
Edward Michaud Memorial Health Center  Dar es Salaam 9 0/ 44 5
AR JoAg o2E AYRYE QAT O AHOE F23 /137t B Aol A4 T
o] 3 BdelH, & AYoly o &4 I itk mebA o&FE AU EE w&s)
of AN BAFE I 8F B} ICT HAL F & TeaPe AP L AVl WY
HEES o] st JEAMH~E AHstA gt o
£ ok Jlgstdeh. Bablole] eEE o Al Baoh W ZEe R A FAek
Bsh RYue 9l WY, 2@y AY 4 e 83T AAES o A4 983
HAEd 1A YEAHIE 251 52 FF woF 91 #Y, ws3AH 9 AYEE HERA
of AYE T3t AT, olFe AHE = SATE tholldE 2 =AY Yol AT 24}
& AAo|T. 2HAREE ¢ AH AAAE"E o)}e] ofmr|H FAlee &3 FARA 17
T3 AAVClE Tl A3l B A FuE A Wol $wAAon Fa Ave ohew 2y
Sz AYA} AV 1 ATk o _FE dA MARA A9l 443 Musoma Referral Regional
HolEe] a7t Aol o5r)7]o gk AE7 B Hospltal A= MUHAS °|#tfstolA 2 gat=
S3py) WEo] gulE o8r)7] 7Y ARl o A 1350F) Arlugel o4 BE §Y =
3 FLAFNE A e ¥FESF 2ol 2 2aFeltla IR Aol 483 85 2
NNAESE TUE F JAA gsH 229 = 9 5 Ao 2= Syt KOFIHAA AAS o)F
F¢ oA ek dEAlel o B EW § AR sﬁ:ﬂguﬁam Boh) o e
S AR77) E9RA B 5 F B FA o 2709 92/ A R A 5 )
7} 7Fs @A ol Fﬂri} Aol & g 7] "ol & EAQ W&o g AAA] Ego] HIlde At
Aote A AHE fASE ol AFd Y & Mol it FHEAT

Aol tig 2871 BTk

e W Aoz, Fede oFrhere of
400089 AT QLS 7ML glen, A
¢ Mloganzila %22 ASAES FAstd
2 d Apolo] o833 FHEY = S A
o2 QAAEGT ole wAlote] B Fl 4

s

HAZ B AL
B VL 048 AN, o83 A8
So BUT BAol W) 9 §FF BA BAHL

— 137 —



The Korean Journal of Health Service Management Vol.11 No.3 (September 2017)

gAHole AHad. oldd ASE ua
7 A LRAR@EA), F ARG g A
S8 sn A¥A B AT AuE ATl

AES 71371 dolok drkn A A o&F
sto Ao FQ3 QAEE o] &F3F Hofo] 9lo]

AR AAe) A7)H F, 4 F& oA A
AR} A ek :z | o8gs ARSI
feld ne A7
g, o 83se ﬁ%agg Qe A, 98]

o] #F3} Folgta SHHGTh 1 F AR 4 9
NG ALY A7AH e M T8 24y
SH3A 494 3 &3 wSHA FA ol
g 2ot ﬂJoHHE e 9ETs HEevt

A o83t

o tj)4A ¥ 7] = (EDCF: Economic Developme
nt Cooperation Fund)©2 ZHE= MUHAS ¢
Hofst FEHAF 198 FAs dze(EFLH)
%“1’5}5 ekl 271H Atk MUHAS ) #tj
B AHHEY] o 30%7t oJ8r7IPeR
%16—}1'?%1 (medical engineering department)7}
2 ZoE sttt MUHAS oJ3ttish B4

oo ok

ox

A
N

b 4a 242 A0z dEuG, ¥

%L??}%"S“;’lﬁg &

o o fo ™ 2
"OHGLO'

_QLI

_L

L

&

rl

e
OREE

ngl oo

9&‘3}. 0}%31, 9 %%'

United Nations Economic Commission for

Africa(UNECA)= oFzgl7h i o83t A4 A
He Adsy] AT THE 2EA VIR A
ate] o]& Bl African Biomedical Engineering
Consortium(ABEC)S A Y3 e o] AATH21].

2 9833 2834 59 AN 2 vy
23 AN

) ) 853 MEPES 29 ANY AY
&Y
20 Ao
WA 2 oens AFEL ZAIYUT. A
1

THEE -‘4%%% WS Ss oig
E

= 1
Hﬂ
|
_l

2
R
}.

2
:L
=)
i
EY
rie
[kl
fu
12

IH 4%—*@# A er %‘— S wsAAEE
sttt = «14‘—2—*@}4(4@21] tish dHois
AgEd Al g2 g2

=W 985 i“ﬂ ﬂﬂrﬂrzé SR
SR o579 AHE BE T
71719 72 3 AF, AT
o &4 Sdg 9 728 FHas ¥t )=
o BN A A 9871719 HHE
A g #Y F Ade vYe wASst it

W SE3 S wEAY BAAA, 13he A
A=y =
= o

of)e

3w

o

32
oo B om

oo 182
o

lo

fu 5
N o &
)

=

23, %3, AeY, B3, B, F3 59 )
EOLE EECLIEEE LR S EL
90w, 238de] 717, A7), 1A 5ol 712F%
o Aokl B A3 wgo] o|FoiAT U9l
o = 4ol WA 2olE sl

— 138 —



A Case Study of the Official Development Assistance Medical Device Management

: Consultation for a Medical Engineering Education Program in Tanzania

o) st Wel oges @ 92ly] ke
s @4 AT TE FPSAY 3
g dlggeste LRE oJ§FY A BE B

[¢)
Rt 25 47 ) Bokzo| dy 2ol A
Aol 7] el ol gzt Ben AAAE,

ot

Aol B4 %% sJa) S o839 %

o
=
R
El
juhc)
i
mlru
0

P,L
£
pus
Dy
i)
_,2
=
r J
\I

#7]
U = Pl e B 91%%5.7% 7H ade
M AgES AL 603 HdTEe] tEgd
#1413 MUHAS Mloganzﬂa Campus oA 9&F
g NS T3 AE, Jase & & e
, ZlsAket Al s45 Agstal gy ok
g o835t Agule Akl wWE, &
2 20199 7R SAEH= Aotk
W s 93 A
Ashe 20219 L7HA|

do
A ]

o

fo &%

¢

o
e, 2
Lo :l‘j (1,
oo = of
ol iU o
Lk
1z
>

Lo
rv U

Bl
0
(o
fo
182
A o

& o -

o)
i
Ao e
lo 3 = 1
—
=)
o
o
O
O
ol
Lok
tlo -z
>
o
ook

lo
frtt
2£
2
v

9‘ a
ﬁ Dj:i_l, o ii‘i MN
ol 1o rlr
jlg
H
12
R
S
o
Ho
Mg,
o iy
2
o

e

o

. il
o 2 lo oL N

El

Ho

)
XN
Lo
jinc)
ofr
ok
rr
N

o
i)
o

e &> o N e )y 2L ooft )y ofd ok
o
ot
N,
i
N
rdo

U
_O|L
2
o

3) WA 2EY 2R AL 2 F2 AYR
g AR
Bl il 9833 B A9 AT 3

ABRThE o gt dxUel TEL 9% B4
o ¥ %& 428 nyd ma A 520 e
T84 2 AYEAL ARAADL9. AA &
2ol 2 o83 AAYo] BEFL YaAE 7
249 A2} 24e JMow @ A7EA o

A2g 977719 de B o] 2o

—_—

=

ot F7te Z=aHH
VA 5), A7132, AA32, A
1}, gﬂ

e 2
¢

i\ 2
[®)
re
2
—
>

ol

>~
R
>
ot
o
2
of2
ox
:J_,
Ao
|
of2
ox
Bl
dlo
=T

-

)

ot

P

frtt

)

oX,

o

ol

o &

ki

1%

e
4 Jo
2
ro
o

lo
el
A
N
o

El
El
Ho
o
oo i,

o
HJr ¥ Ho
fui
N
ko
N
SuIRCY

U
g o
2

r
o
o
§l=
Hy
=
*

1%
ol
XN
4
ko
-3
=)
N
~ rfg oid

-1 X

Ho o ok
o
ol Ho
Lo
=
Ho ¢
B
ol
2
|
>
)
rO
oKl
Ho
&
=
As)
El

2
)
ofo
o
o
=
S
m
o
3
>
o

4) TEHY 9o o s=gol, 2TEY
of 9 A FAUL
MUHAS 9|#tfste o &3sta dgs ¢l
g e A7, *F 2 A g A& Ve
2 AL 93 T A AL Fh) zo]oqﬂr
flolZ Mloganzila 7“}1/\14%01] A A 2
atarzt sk fﬂxﬂ Z0] MUHAS ,]er

3

— 139 —



The Korean Journal of Health Service Management Vol.11 No.3 (September 2017)

<Table 4> Customized Curriculum for Medical Engineering Coursework(example)

Grade Subjects Main Contents
Biology Basic biology required for medical engineering
Anatomic structure and function required for medical
Anatomy : )
' engineering
Physiology Understanding human physiology for use in medical engineering

Application of engineering technology in the medical field including

Basic Medical Engineering Convergence of IT and BT

Basic Computer Programming Language Computer program basic technology and data structure concept

Basic Computer Programming Experiment  Computer program basic technology and data structure experiment

2 Basic Electronic Circuit Electronic measurement of human body signal
Basic Electronic Circuit Experiment Electronic circuit design and experiment
Biometry Medical diagnosis and medical device operation principles
3 Biometry experiment Physiological knowledge of ECG, EEG, pulse, blood pressure
Biosignal processing Biosignal processing theory and experiment
Medical image system X-ray, magnetic resonance imaging, ultrasound scanner, CT
Biometry medical device experiment ngg;iyjob training in a biometry medical device manufacturing
4 Vedical image device experimert ngg;iyjob training in the medical image device manufacturing
2534 £9o Bad cTEJolrt, % L @A BAYel Y 3dA Jedm ¥d ¥
B FAET MUHAS 9J3hjst adoz Asts,  AdZol B39e 4%ole 9 F I8 @3
WY, BAYES, 943, AT T3 A RYHAY ARARA A4 T dalAE
S5} o] St WAL R A4FH 4T 4 A4S AR UER Peste
AE e T4 o83 e A o] 2 GAE A=A
Ao, B4 ANSe A 2837 FAZ 99
83, FWIeA 2 93 A% B2 52 9 5) AU 943% A ALE AT vk
@AM AEAEE AFe] BLY Ao HEd
9. 7 9o Wad meAHS BE XSG o Bo} MUHAS 9l3tfsh ehslol i o) 58
d AFsle ZEafow FASE WS AA 34 MEE AR vrzEERE dAE AAE
39t o BRolzesl o8s)] 1&g FEE A
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<Table 5> Master Plan 2021 for Medical Engineering Coursework(example)

VISION Center of Excellence on Medical Engineering in the Eastern Africa
Mission To train medical device technicians and enginears using medical equipment in MUHAS Acaderric Medical Center (MAVC)
Core Values Empowering local infrastructure, training teachers and meeting international standards

Program
. Research and Development

. Safe medical device management and operation
. Medical device maintenance training for technicians and engineers (certificate or license course)

Action Plan

AN -2 —

. Developing a training program for medical device technicians and engineers
. Training professional manpower(professors) in medical engineering

. Cooperating with foreign university(Korea, ltaly and Germany)

. Establishing medical engineering center and operating an education program
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