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PREFACE

In respounse to.the request of the Gpvernment of the People's Republic
of Bangladesh, the Governmnt of Japen decided to conduct a basic design
study on medical eﬁuipment improvement. Project and entrusted the study
to the Japan Interﬁational'Codperation'Agency.: The JICA sent to Bangladesh .
a study tesm headed by Dr. Masaaki Fukushima, Professor, Fukushima Medical

University from 26th July to 13th August, 1984.

The team had discuseions with the officials councerned .of_ the
Government of Bangladesh and condueted 'a field study at hospitals
concerned in rural areas. After the team returned to Japan, further .

studies were made and the present report has been prepared.

I hope that this report will serve for the development of the Project
"~ and contr1bute to the promotlon of friendly relatlons between our two

countrles.

I W1sh to express my deep apprec1at10n to the off1c1als concerned of
the Government of the People's Republic of Bangladesh for their close

cooperation extended to the team.

October, 1984

Keisuke Arita
President _
Japan International Cooperation Agency






SUMMARY

S Inc 6rder to . improwe. . its 6utdated_ health " and “"medical treatment .
-services, The Government Of.the_.Peoplé's-,Republié, of Bangladesh - has-
- incorporated a uniform medical Caféfpoiicy as. an important: factor imn its
annual ‘pladning ever since the nation's inception. In its second five~year
plan, Whlch 13 currently belng 1mp1emented Bangladesh has put spec1al
emphasis~ on the 1mprovement of reglonal medlcal serv1ces. Plans are for
constructlon of 68 Dlstrlcts Hospltals, over 460 Upazzla Health Complexes,.
and about 1 500 Unlon Health & Famliy Welfare uenters, etc., and already 58.
Dlstrlct Hosp1tal 373 Upazzla Health Complexes and 1,200 Unlon Health &
Famlly' Welfare centers have been either fully completed or completed
in part and are curxently in operation. - :

In the framework of thiQ'Sackéround;'the Gbﬁérﬁmeﬁt bfiBénglédesh has |
drawn up a medical equipment augmentation project for medical equipment at
34 District Hdspitals located throughout the nation énd for X~ray Equipment
at 300 Upalea Health Gomplexes,  and has requested _Japan . Grant Aid for

1mplementat10n of the pro;ectg

In response to this request, thé'Japaneée-GdVefhment has decided to
conduct an inveStig&tion not only to confirm the details'of :hé réqueét3-but
also to consider ' the project's feaéibility,- blanﬁing“ detailsgl its
'imbiemeﬁté;ion.ﬁetWOfk and so forth, Through -Japan International Coopera~—
tion Agency it dispaEchéd a. basic design ZStUdY “team  to conduct

investigations over & 19-day period from July 26 to August 13, 1984._

"“As a'reSplt:of“discuSSidn  with the Bangladesh side, it was agreed
as 'a"requiréé"cdnditibn “for médiéalj equipment installation that the-
relevant medical faéilitiés would have the requifed:amouﬁt of spaée'and'
'rbbms,fthat adequate electric and plumbing facilities would be maintained,
and ‘that the required number of physicians and'médical techmicians would be

‘maintained, Determination of supplies . and selection® of egquipment



matefialé,‘mofeoﬁér would be conducted on the basis of the results of
local investigation of “each medical facllity by the survey team.

In selecting spec1f1c medical facilities for on-site investigatiom,
seven Distriect Hospitals were selected on the assumption thai even
thdugh”'thefnﬁmber:of people served by these facilities is large, thare
" are no ‘other substituté facilities available. 29 Upazila Health Comp-

lexés were sélected from over-as wide a iange of the nation 4as possible;-

- Although results of the on—s1te 1nvest1gatlons p01nted to a number ofL
'spec1f1c problems Wlth each of the medlcal fac111t1es, "all of these“
problems are amenable to solutlon, and it was concluded that at each of the
51tes 1nvestlgated, the med1ca1 equlpment angmentatlon pro;ect would be -

fe351b1e and 1ts 1mplementat10n pssxble.

A summary of the medical equlpment selected for provision as a result

of the bas1c d831gn Survey ig glven as . follows.
Dlstrlct Hospitals (same for all. 7 fac111t1es)

+ Surgical equipment (Operatlng table, astral lawp, etec.)

+ X-ray equipment (500 mA X-ray méChiné;’eﬁé.)

+ Blood bank equipment (cold storage-box for blbod,'etc.)'

-.Clinical examinatibn'equipment (microétope, etc.)

* Dental equlpment (dlagnOSLs/treatment unlt)

. Upazila Health. Complex (same for all 28 fac111t1es) _ _
o Regular-med1cal equ;pmen;,(:egulgr,dlagnos1s/treatmentuset,_etc.)

* X-ray equipment (100 mA X-ray machine, etc})

There are great differences in the. levels of technlcal competency
among medical. personnel in Bangladesh at dlfferent 1ocat10ns. At present,
only a limited number of physicians: and ,medlcal technicians qaﬁ,'be
stationed : at the :District_ Hospitals-_and: Upazila Health Complexes
investigated by the’ study- team._ Consequengly, only basic -equiﬁmgqt
should be selected for provision and every effort should be made to ayoid

the inclusion of electronic apparatus . From the standpoint of maintenance



after installation, moveover, the sturdiest equipment Whlch is hardest to
damage will be chosen. .Another consideratlon is whether equinment parts and

expendables can he provided 1ocally.. In executing the PrDJECt ‘the o
Japanese Slde w111 carry out. constructlon work related to electrlclty and
‘water fac111t1es w1th1n each medlcal facility in order to’. guarantee-
thorough equlpment installation. The Japanecse side will aIso-lnstall the
eqﬁipment' and  provide instructions dn how to operate eqnipmént:after
installation.__ ConCerning protection' against radiation from X-ray

eqUmeEHt, W.H. 0. standards w111 be followed

In- 1mplement1ng the progect, 4 months will be required for detailed.
deéign1ng, 3,5 months for equipment wanufacture, and 5 months for

transportation and installaticn, for a total period of 12.5 months,
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Chapter 1 Introduction

On the basis of its second five-year plan (1980 - 1985), the People's
Republlc of Bangladesh has placed special emph331s on the establishment of
regional med}cal care. At present, she has drawn up a medical equipment
mainténaﬁce plan for various regions which has long been pendiﬁg and has

requested Japan's ‘Grant Aid,

Based on the request, the Govermment of Japan has sent, through Japan
Internatioﬁal Coopération Agency, a team headed by Dr. Masaaki FUKUSHIMA,
Professor, Department of Public Health, Fukushima Medical University to
carry out the Basic De51gn Study on the Improvement PrOJect of Medical
Equipments = for Upa21la (formerly Thana) Health Complexes and District
(formerly sub- d1V151onal) Hospltals for 19 days from 26th July to 13th
August, 1984, '

In conjunction with the survey, the Goverament of Bangiadésh has
reques ted that a large number of locations be covéred under the program,
including 300 Upazilé Health Complexes and 34 District Hospitals. Im view
of administrative problems after implementation of the program and the
present status of regional medical care in the nation, however, because of
other factors such as the limit in the number of places which could be
covered under the current survey, the following peoints were agreed upon

after discussions with relevant personnel in the Government of Bangladesh:

1)} -The Project consist of two components; (1) to provide X~ray machines to
Upazila Health Complexes and {(2) to improve medical equipments for
District Hospitals, The Project aims at upgrading and expanding the

health services for the vast majority of the rural people.

2) Both parties have agreed that the team will carry out the necessary
study on 29 Upazila Health Complexes and 7 District Hopitals as listed
in Amnex 1.

3) The basic equipments proposed by the Bangladesh side for each of the
District Hospitals are shown in Annex III. Equipments will be selected
by the team based on the request by the Bangladesh side and the result -
of the study. '



The above points were mutually confirmed as comprising the minutes of

discussions.
(Appendix y Minutes of Discussion)

.Baséd on the confirmed points 1i$ted.above, an on-site investigation

" was conducted for the following objectivess

* To investigate details surrounding the project and consider whether ’
or not implementation of the project through grant  aid would be

~effective,

* To determine whether or not a network for receiving equipment

through financial aid exists at the local level.

On the basis. of an on-sight survey and an analysis of survey results,
the following report gives background information on the project and

considers the feasibility of the project and of basic designing.



Chapter'? _leckgr.ound of the Project






Chapier 2 Background of the Pro_ject

I.

I-1

‘§ituation of Regular Medical Care and the Tmprovement Prbjeét

S§ituation of Regular Medical Care

Bangladesh has a population of -about 90 wmillion, which is
increasing at an annual rate of 2,6%Z. HThe'land area of the nation
is equivalent to about %.5 that of Japan and almost none of this
territory is more than 10 meters above sea level. It is an alluvial

zone on a low ground base.

The nation has a tropical monsoon climate with a rainy'Season that
extends from March to October which produces excess water that
results in flooding of the entire low lying area. This unhealthy
condition,; combined with high temperatures and high humidity,
resulks in the propagation of contagious disease-carrying bacteria
and parasitic vermin. A number of illnesses also plague daily life
in the nation because of proverty and inadequate sanitation or

health care.

Among wajor types of illnesses are epidemic diseases such as
dysentery, typhus, cholera and tuberculosis; chronic mulnutrition;

skin diseases and others causad by parasites. (See Table 2-1.)

Among causes of death there is a conspicuous incidence of tetanus
followed by réspixatory tract diseases such as tuberculosis and
pheumonia, as well as cholera, dysentery, typhus, and others. A
breakdown of death rates by age reveals that aside from the
elderly, there is an unusually high death rate among infants and

young children. (See Table 2-2,)

Meanwhile, although progress continues to be made in the
improvement of the medical cdre system over a wide range of facets,
results have still not been satisfying, and there is still a
considerable amotnt to be done before a satisfactory medical

organization emerges, Table 2-3 gives a breakdown of the present



“status of medical care in Bangladesh in- comparison with that of
" vairous other countries. To cite a familiar example, the number of
doctors and beds in Bangladesh per population iz oanly about 1/10

the corresponding numbers in Japan.



rable 2-1 ‘Composition of Disecase at Upazilla Health Cdmplexes

Petcentage of .

Group Cause 1002 patients

(1 Attémpééd_suidide,'homicidal iﬁjufi&s; injuries , 20,76
purpésely inflicted by others; other accidents, :
burns, fractures; road transport accidents

(1LY Anaemias; Protein~Caloric maloutrition, kWashiorkor, 12,47

marasmus; avitaminosis and other nutritional

disorders
(iii) Dyspepsia, gastritis, epigastric pain, peptic ulcer 11.18
(iv) Intestinal worms; dysentery, enteritis and other 10.48

diarrhoeal diseases; typhoid, paratyphoid fever

The above four group-causes constitute about 55% of the 1,002 patients.

“Leading Group/Single Causes having No. of cases % of total
more or less common causation _ lst & 2nd visits (1198)
(1) Intestinal worms; diarrhoea, enteritis 228 19.03
dysentery, typhoid and paratyphoid .
fevers
(11) Scabies with or without.secondary 151 12.60
infection :
(144) Diseases of respiratory tract (excluding 14 - - C 12,43

tuberculosis) i.e. sore throat, tonsillitils,
etc, broachitis, bronchial asthma, etc.
pneumonia, other diseases of resplratory

tract

{iv) Dyspepsia, gastritis, epg: paiﬁs,.peptic 142 11.85 -
ulcer '

{v) Anaemia, protein-caloric malnutrition, 98 8.18

avitaminosis, Goitre, etec.

Total ‘ | 768 . 64.09

(Source: Bangladesh Heaith Profile 1977)



Table 2-2

Table Breakdown of Deaths by Cause.

Deathe by esume, age and asx, 1961

Hale

.Aqe -'t d.aath ty'earlrl

3y

Under L B - S i e . - X B

Cause agas 1 1-4 . 5+@  kO-R4. 15-19 20-24  25-29 I0-34. 35-39 4044 . d5-49 55.%4 55-50 BD-%4 85+

ALY cauaes 1165 391 02 31 2o L B Y 11 i1z 17 12 k¥ 3% 59 30 213
Small pox - - - - - - - - - - - - - - - -
Messlés as 8 6 - - - - - - - - - - - - 1
Tetanua® 186 174 8 2 - - - 2 - - - 1 - - - -
Drosining 42 2 28 ] -2 1 1 - = - - - 1 - - 1
Murder 1 - - - 1 - - - - - - - ‘™ - - -
Evicide 6 - - - - 1 1 1 - - - - - -
Disrrhoez acute riv] & 7 1 1 1 - - - - - - - 2
Diarrhoea: chronic 1 - 9 1 - - - - - - - - - - - 1
Dyaentery atute 25 < 9 1 - - L= - - 1 by - - . B
Dys#nkery chronic 54 3 14 2 - - - - - .2 1 T4 6 22
Childnirth - - - - - - - - - - - - - - - -
Jsundice 14 1 2 - 2 1 T - 1 - 1 - - 1 1 3
Cther | . 23 117 25 5 5 2 6 3 2 2 4 "9 3 20 ] 53
Diseage of G.I.** 47 - i 2 2 2 H 1 L1 - - 4 5 5 4 13
Reppiratory*=* 162 44 20 1 -1 - - - ? 2 hl 1 5 B. "7 13 45
Leart ‘dineane 1% - - o1 - - - - 1 - 1 H 1 3 2 5
Liver diacase 23 4 1 - 2 - - - 1 - 1 3 1 3 1 6
Venersl disoanc - e - - - - - - -, - - - - - - -
Skin dizeaze 2 1 ) - - - - - - - - - - - - -
E.R. T, &isease 8 - 4. - - - - - - - - - 1 1 2
Cholers (proved) - - - - - - - - - - - - - - - -
Propsy a2 3 22 2 F - - - 4 2 F 4 3 5 2 n
Rheuzatism 59 9 H - - - 2 1 - - 1 2. 3 5 € 28
Accident 4 - 1 - 2 1 - . - - - - - - - -
Old age 3% - - - - - - - - - - - - = x 32
Fever {al) forma) 66 9 22 7 - - 1 - 1 1 - 1 3 - 16
tnknotn B 1 1 - - - - - - - - - - - - - -
* Texiria, evil spirie, )

¢ Gther than cholera. - - .

*** Cold, fever, cough, T.B. and msthma,etc.

- N Deaths by ceuse, age and sek. 1961 :
: Farale
Age  st-dgath [years])
- All Under . i

Causes’ Ages 1 -4 5-9 pe i B 15-19 20-2¢ 75-25 30~34 35-19 40-4¢ 45-49  SD-54 55459 60-64 B5e

All causes 1215 357 wm 50 - 13 22 29 18- 13 12 17 17 27 37 LI 224
Srall pox - - - -. - - - - = 7. - - - - - -
Kessles 56 & 19 B3 - - - - - -. - - - - - -
Tetanus® 183 165 12 - - - 1 1 - 3 - - - - - -
Browaing * i) 1 25 2 - i = 1 - - - - - - - -
rarder - ‘1 1 - - - - - - - - - - - - - -
Suicide H - - - 1 - - - - - - < - - - -
Diarrhoes scote 24 11 5 2 - - - - 1 - - - - 1 3
Diarrhoez chronic 22 2 15 2 - - - - - - - - - 3
tyscntery acute 3% 4 25 z - - - - - - - - - - kY
Dysentery chronic k{] 1 38 3 2 - - - - 2 - - 1. 4 4 15
Chilgbirth 16 - - - - P 2 [ 5 - - - - . - -
Jawmidice 1 1 4 1 - 3 2 2 - - - - 1 2T 1
Other 194 ‘126 H13 4 ] 8 4 & 2 - 3 k] 7 io 11 46
Disease of G.z.=* 25 - 1 1 - 1 - - - 2 3 - 1 3 6 )
Respiratory?=» ¥4 54 3 7 3 1* 2, 1 i 2 1. 1 z 3 1 ‘20
Beert disesse & 1. 1 - - T - - - - - - - 2 - 2
Liver disease 19 1 H] - - - 2 - 1 1 2 1. 3 - - 3
Veneral dizease 2 - - - - - - - 1 - 1 - - o - .
Sxin Gisease 8 3 b - - - - - - - - - - - - 1
E.N.¥. disesse 8 1 2 4 - - 1 - - .- - - - - -
Crolera I[proved) - - - - - - - - - - - - - - -
Dropsy. © 109 2 32 1 1 b 2 - -3 1 3 1 $ 48
Roevmatisn 43 5 3 2 - - 1 1 - - 2 - ¢ 2 4 15
hecident 4 = 1] 1. = . - - - - - - - - 2 - -

" oid age 41 - - - - - - - - - . - . - 2 £
Fever {zll foros) 76 0 % 7 2 2 3 - - k - 2 5 3 12
Unknown z 1 - - - - - - - - - - - - 1

v Takuris, evil spirit,

* Other then cholera.

=r* celd, fever, couwgh, T.B.

and ;S!Fﬂh. *TE.



Table 2-3

WORLD MEDICAL SITUATION -

_ ENGLAND

Name'of;Couﬁtry Doctors* Beds*® . Hospitalé*r
AFRICA
LIBYA 1113 510.2 2,28
 EGYPT 91.6 203.9 4.00
SUDAN 11.5 99,9 0.88
* ZAIRE 6.2 2840 15.80
UGANDA 3.6 ~ 148:0 3,40
CENTRAL AFRICA - 3.5 99,4 - 2.00
CHAD 2.4 84.7 0.78
ETHIOPIA 1.4 30.2 0.29
ASIA

© " JAPAN - 118.3 1,070.0 7.50

KOREA 47.9 145.0 15.20
 CHINA 38.4 199.0 6.90
INDIA 27.4 72.8 0.94

| __ DANGLADESH . . § 1.9 . .. ..o18.0 4 _9.08
EUROPE o ,

WEST GERMANY 204.0 1,177.5 5.60
SWITZERLAND 201.0 1,144.9 7.50
 EAST GERMANY 189.5 1,065.0 3.40
SPAIN 179.6 534.8 3,50
SWEDEN 177.5 1,490.0 8.70
FRANCE 163.2 1,055.0 6.70
151.7 785.4 4.60

* Number per 100 000 pOpulation

{Source:

© WHO Anmnual Report, 1980, but values are as of 1977)




‘Medical Care Organization

Administration

Almost all diaghdstic and treatment facilities in Bangladesh are

caﬁegdriéed'according'to administrative boundaries. The medical
care system is divided up by regional grade and classified in,fouf

categories, beginning with local primary health care and extending

,on'up to highly specialized health cﬁre centered mainly in Dhaka.

'Pfimary health.care is provided at regional medical centers and

" encompasses a broad range of basic preventive medicine and initial

diagnosis and treatment. It is carried out under the jurisdiction
of the Upazila, an édministrative'division that consists of ai
population of 150,000 to 300,000 people. Inone Upazila, primary
health care is provided at one Upazila Health Complex, and at a
plural number of Union Health & Family Welfare Centers, Union
Health Centers and Rural Health Centers., There are a total of 460

Upazila throughout the nation.

Secondary health care consists of intermediate medical treatment
following primary health céré énd is .provided at District
Hospitals. Secondary health care refers to district level health
care. There .are a total of 68 -districts in Bangladesh and’ there
are between 5 and 10 Upazilla. under the jurisdiction of one 

district.

Tertiary health care refers to medical treatment in'speciélized'
areas provided at specialized hospitais or at hospitals attached.
to medical colleges at the division level. Bangladesh has been

divided up into four divisions,

Specialized health care refers to very highly specialized

treatment provided at universities or research centers in Dhaka,

"the capital, or at hospitals attached to.govérnment-organizations;

A breakdown of the above health-care categories .ig given in Table
2-4.



(Rote: Over a period of one year “beginning from November 1982;
revisions were made in the administrative organlzatlon. ~ The
fofmer district and subwd1v151ona1 administrative blocks were
combined as d13tr1cts only and the de81gnat10n "Thana" was changed

"Up321la.")

In prin_éiple, the charge to the individual for medical treat-
ment under any of the above four categories in free, but'aé one
IECeiVES treatment at higher levels, he nust bear the costs of

a special portion thereof Almost all primary health care

can be obtained free of charge, but as jone progresses to second—

ary and tertiary health care, the portion which he must acLually
pay increases.



Table 2-4 Graphic Display of Medical and Administrative

Orgahization
Administraf.ive
Categoriés
e— .
(JVELLAGE) ' Q\;
. o
{UNIO OUmon Headth and ~.
' Family fare Centre - )
(UPAZILLA) O ~N L
' ) . Q : Rural Health Centers
e T T ST e N
T - ' T illa Pealth \\
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_(DIS I1CT) Distrig:t Hospital \ . O\

T~ o ¥ \

{DIVISION) Medical College :
itzl v \
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@ Medical
Prima Categories

8pec1allzed / Tertiary .l Secondary
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Medical Personnel :and Gorresponding Fducational Organization:

(Situation of Medlcal Personnel)

JAS shown in Table 2 3 tbe number of phy51clans and beds in

Bangladesh is considerably low in comparison to numbers in

other nations. Moreover, among the small number of medical

“persornel 1n the nation, theré is an even smaller number of

medical technicians, nurses and other'intérmediate medical

personnel. {See Table 2—5)

Bangladesh plans to expand its medloal educatlon fac111t1es

over the next Several years on the basis of annual planning.

Amid this-effort,-the'number of young medical persounnel has
been steadily increasing but at the same time.the number of
experiénoed personnel regional medical centers and elsewhere
remains scarce. Teh recent trend in Bangladesh has been towards

ex.cessive dependence upon younger petrsonnel.

($ituation of Medical Education Organization)

The educational system in Bangladesh comprises five years of
primary education, seven years of juhior aod senior high school
and another four to seven years of specialized school or
university training.

Table 2-6 gi#es a breakdown of the humbers of medical personnel who
have completed training at specialist schools or universities and
thus earned various specific qualifications. 1In contrast to an
annual output of about 1,800 physicians in 1982, there was a very
small number of intermediate.medical.personnel -— only about 200

medical technicians and about 300 nurses..

As an example of the regional education organization, the
curriculum of a medical training center attached to a Upazila Heaith

Complex . is given below.



At present, theré are medical training.centers attached to 130
different Upazila Health Complexes where village doctors extend
training to junior wuurses and féhily plaﬁniﬁg personnel.
Normally, there are 50 trainees lodging at a center and they

-receive intensive training over a half-month period.

What follows is a brief outline of the paramedical specialists
school in Dhaka which was made available for observation under the

present study.

" PARA MEDICAL INSTITUTE, MOHAKHALT DHAKA

Entrance reéuirement: Men and women up to 20 years of age who have

completed high school education.

Training'periOd:

First term 6 months Basic Medical Science

Middle term 6 months Basic General Science

Last term 1 year raétig@l Training in Each-h
pecralty :

(Total) 2 jeafs

Specialty/No, of Graduatés:

Dental Technician 40 pupils
Health Technician 40 "
X-ray Techniéian -40  b
Radiological Therapy Tech. 40
Laboratory Technician KO, "

Curriculum: The curriculum is mainly the same as that of Great

Britain



No. of Graduates:
(1963 to 1982 20 years)

Pharmacists 258 pupils
S.1.T. R ’ 443 m
‘Laboratory - 301 ™
Radiogréphy (D) ' 130 "
Radiography (T) o 90w
Dental Tech. ' : 79 "

Places of Employment: District HoSpitals,-Upazi]a_ﬁealth

~ Complex, City Hospitals.
Irfespective of its X-ray facilities, Bangladesh, in comparison
with other nations, has a very 5qafce supply of practical training
facilities. The ability of graduates to perform actual duties

satisfactorily is seriously open to question.



Table 2-5 Medical and Health Personnel

| sanaLADESH, 1naf]

PHYSICIANS — MEDECIKS

DR T

MULTIPUAPQSE HEALTH AUXILIARIES

AUXILEIAIRES SANITAIRES POLYVALENTS

DENMTISTS — DENTISTES

DEHTAL TECHNICIANS —~ TECHNICIENS DENTAIRES
'DRESSERS‘

"DISPENSERS”,

HURSE—MIDWIVES — INFIRMICAES—SAGES—FEMMES

“COMPOUNDERS® AND
MIOWIVES « SAGES~FEMMES

NRURSES. — INFIRMIERES

STUDENT NURSES AND NURSING AUXILIARIES

ELEVES*INFIRMIEHES ET AIDE

NURSING AUXILIARIES :
AIDES DU PERSONNEL SOTGNANT .

pHstoruenAP:sfs - nu?sIOTHERAPEUTss .

&EDICAL LABORATORY TECHKRIGCIANS
°CHNICIENS OE LA&ORATOIRE MEDIGAL OU LABOHAN—

MEDICAL LABORATORY

ASSISTANTS

N

R

{89 .655)

MEDIGAL ASSISTANTS — ASSISTANTS MEDICAUX

TECHNICIENS AUXIULIAIRES DE LABORATOIRE
RADIOGRAPHERS — TECHMICIENS D€ RADIOLOGIE

X—RAY TECHNICIANS
HANIPULATEURS OE RAOIQLDGIE

MEDICAL AADIOLOGICAL TECHNICIANS

INSPECTEUAS OU AGENTS SANIT%IHES
HEALTH INSPECTORS

IHSPECTEURS QU .

INSPECTEURS SANITAIAES AUXILIAIRES

AGENTS D‘HYGIENE
ASSISTANT HEALTH INSPECTORS

(THERAPY
TECHNICIERS D' ELECTRO—RADIOLOGIE (THERAPT

SAMITARY INSBCECTORS

HEALTH ASSISTANTS — ASSISTANTS SANITAIRES

Sourse @ W.H.C. 1981

+

+ e

T

ABBOL T
LT Sl

10 oas
-1 983

1 351

248 G

79
4 357
131
2 -108°
3 734

33

904

G+

300,

857
138

o8
23
550
Tad

-2 233
13 500

Table 2-6
- Qutturn of doctors, medicaiassistants, nurses, midwives and lady health visitors.
] P oae ey 1 i : !
'Pcsr-"mdaar.e \I 3.B.5., 3.D.S. Medical Post-graduats ; : i L-ldy health
Year : _doctoes | ductors E (deacists) L assistaat ]l Darses | - urses t Midwives i Visitars
! ) ! b !
1975 - 49 638 9 —_— 31 145 m 56
1976 17 719 13 — 19 25 57 22
1977 - &0 382 3 -— 3] 303 164 285 (=)
1573 ‘33 751 18 309 ] 447 05 454 (a)
1979 . 33 858 27 169 n.a, 565 386 372 (a)
950 . 48 1047 39 430 2 558 190 3 (1)
1931 G0 1031 oS - 38 479 660 308 (a}
1932 o 125 16892 30 211 - 27 296 233 273

Notes:  Annual Sgurss ars not obvipusiy progressive totals but ooly numbers passed ia the relsvaat yzars.
(2} Family welfare visitors.

Sourcs: Director General of Heaith Services (Health Information Unit), Minisuy of Health and Popuiatiza Centrol



Medical Equipment'Suppiy Network

Supply of medlcal equlpment to reglonal facilities in Bangladesh

is done through the Central Medical Store Depot (CMSD)
. Central Medlcal Store Depot (CMSD)

The CMSD is an armﬂof.the Mxnlstry of Health (M.0.H.) which
controls the  circulation of ail government pharmaceutiéal
products and medigal equipment._ These items are supplied through
_impdrts, local purchases, etc. and are distriﬁuted to medical
faciiities throﬁghout the nation via District Stores (DRS) in the
21 districts (former) of Bangladesh. Supply is carried out over

three-month or six-month periods.

(Major supply products)

* X-ray £1lm: ' Stored in cold room at 19°C:
' 8 x 6 inch/12 x 15 inch (made in

East Cermany)

. X-ray'machine 100 mA made by Siemens Ltd. of
West Germany
Mobile type made in
Czechos lovakia '

+ Medical gas Oxygen, nitrous oxide, nitrogen

* Hospital beds Products supplied localiy

« Small medical, surgical equipments

* Linen

+ Pharmaceuticals Imports and products sﬁpplied

locally (Stored in cold storage)

'+ District Reserve Store (DRS)

These stores function to distribute pharmaceutical products and
medical equipment received from the CMSP to District Hospitals

and Upazila Health Complexes.



In terms of organization, the DRS comes  under the Directorate
General of Health Service (DGHS) and it oversees the district,
It. comes under the Civil Sﬁfgeon and .i; caffies cut ﬁhe
diétribﬁtién of equipment based on pubiic health administration.

(Photograph No. 3 shows the office of the Civil Surgeon)

The . Bahgiédesh: Ministry of Health is currently plamning to
expand the DRS facilities in order to foster improvement of the

éupply system of pharmaceutical products” and medical equipment.

- 16—



I-3-1

1-3-2

- Medical Care Improvement Project

One of the most important policies set u§ by Bangladesh since its
-iﬁception has been to work to realize an,imprbvement in health care
.. for its citizens, On.the basis of slogans such as "Minimum ﬁedical
Care to All" and "Health for All by the Year 2000, thé nation is

carrying out its second five-year plan (1980 to 1985)'after‘havihg

completed its first five-year plan (1973 to 1978) and a two-year
plan (1978 to 1980). The basic framework of its third five-year

plan is also being drawm up.

Expansion and Augmentation of Medical Facilities

In order to improve regional'healfh care, priority should be given
first to the expansion and augmentation facilities, Under the

nation's first five-year plan, however, targets were unot reached

-as expected_and there was great diversity among results. Table 2-8

gives the rate of achievement in number of beds. Provision of the
shortage of beds has been alloted under the second five-year plan,
The nation at present is concentrating on reaching targets in the
construction of medical facilities. (See Table 2-9 for details.)
Emphasis will be placed on expanding and augmenting facilities at

the Union level under the third five-year plan.

Education of Medical Personnel RO

Given the shortage in absolute terms of the number of medical
personnel as indicated in Section 2-2 of Chapter 2, Bangladesh
will progress with education of personnel through its second five-
year plan. As can be seen in Table 2-11, the rate of success in
achieving the target for personnel education set for 1985 has been

remarkable.

—17-
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Improvement of LOCVal Health Care

In its effort to implement primary health care, Bangladesh has
treated the eradication ‘of contagious diseases as an urgent

necessity. Health improvement targets under the second five-year

"plan are given in Table 2-10.

Under the thixd five-yeaf plan the following three additional

themes will also be pursued:

* Health protection for mother and child;
* Establishment of a drinking wter supply network; and

. Nutritional education and strengthening of public health.



Table 2-8 Hospital Beds :

Targets and Achievement of
The First Five Years and The Two Years Plan

Achlevement

Position

Aqhievemgnt

_ : o Bench Plan
51, Ne. Category of hospital mark Target (as of June ‘| June 1980 in
: 1972-73 1978) - {(Expected) | percentage
1 | Thana Realth Compléxe, 900 |11038 2400 1800 34
2 | Sub-divisional Huspiral | 1086 3800 - 1845 2200 .58
3 | pistrice wospiral 1118 | 1465 1208 - 1558 106
4 | Teaching Haspical 1670 5000 5015 . .5200 104
{excluding T.B. Beds) .
5 épecialised Hospital
{a) T.B. & Chest 966 1200 1030 1030 86
() Leprosy " 60 120 130 130 108
{¢) Infectious 180 500 180 180 36
(d) Mental 400 600 430 ‘430 72
(e) Dental 20 20
{£) Cancer ' 100 40 40 40
(g) Children 400 250 300 75
{h) Casuvalty " 150 150 150 100
(1) OrESOpaedic 275 325
{3 Caraiovascular 100
(k) Eye 30
Tetal (1-5) 8380 |243n1 12973 15483 63

Source : The Second Five Years Plan 1980 - 85




Table 2-9 Hospital and Clindcs
Targets for Physical Facilities and Beds by 1985

Cﬁtegory of Physical structure Beds
Hospltal Position by | Position by Position by | Position by
: 1380 1985 1980 1985
Hoépihals_and Clinics.: )

1. Teaching hospital 1 18 5200 4700
2. Sadar hospital 13 14 1550 1875
3. Sub-divisional hospitaJ 35 42 2200 2825

4. 'Specialised hospital o
(a} T.8. Contwol 5+(8 6+(7 1030 1546

: Segregacion) [Segregation) '

) Leprosy 3 3 130 130
(e) Mental- 1 1 .a30 430
{d) Children 2 4 300 ‘500
(e) Cancer 1 40 140
(£) Eye 1 1 30 100
(g) Orthopaedic 1 1 325 325

{h) T.B. Clinics 44 Sh
(i) Cardiovascular 1 i 100 100
{j) Infectious diseases{ . - 5 3 180 180
ik) Dencal 1 4 20 20
-«
T e . 5 100
{n) Casualty 1 1 150 150
&. Thana Health Complex ' 290 156 3800 11036

6. Fawily Welfare Centra- 17713 4500
Total 15485 26257

Scurce :

The Second Five Years Plan 1980 - 85
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Table 2~10 Disease Pattern and Target Setting

—fZI-—

(Ref., : Country Health Programming 1977)
Problems Iﬁdex Level .Target 1980=85
i 1980 '
1. Smallpox Incidence
2. Cholera Morcality race 3.3/1000 Reduccion by 50%
3. Diarrhoea/ ‘Pravalence rage 16.5/100 Reduction by LSX
- dysentery .
4. Tuberculosis Prevalence rate 7/1000 (a) 100% Impunization
. (10 years age} ; {b) Case detection and
treacment of 100,000 cases
5. Malarila Annual Pavasice Reduction to O.LV
* incidence
6. HMeasles .Hortalicy race Reduction by ZSZ. 30% case
Incidence race detection and Creatment
7. WYorm infestation Prevalence 80% of 'Deuorming'of'éhildrea
. children under 15 years every
under 15 6 months. ‘
years.
8. Tetanus Incidence 1 27171000
Mortality 3 3.6/1000C
9. Diphtheria Hortality rate 0.4/1000
10. Pertusis Incidence 18.2/1000
i1. Plionyeiitis Prevalence 0.8/1000
12. Leprosy Prevalence 2.6/1000 10-40% case treatment
13. Pneumonia Morcality rate 5.3/1600 50% reduccion
. ‘5 vears ’
14. Scabies Prevalence 5.95/1000 Do.
Source : The Second Five Years Plan 1980 -- 85




Table 2-11 Manpower Development : Targeté and Achievement
of the First Five Years Plan and Two Years Plan -
Target Set for 1985

Achiéve-

. - |Bench~- e Expe;ted. Percentage
51 y mark fTarget|ment by | position : on Y :
No. Category 1972- (1980 |June in June |Of Col. ©)Target for 1385
1973 1978 1980 g3 B
A 2 I R - b L L
1 | Graduate Doctor 7000 [11268 | 9600 | 11000 98 1700(116300)
: {1:8400) Population
Povulation : -
2| Post-Graduate Docror| 259 | 672 360 631 - 98 1580(Derails in
. : : ) next page)
3 | Dental Graduate 310 | a70 407 457 97 582
4 Basic Nurse 700 3982 1800 1500 38 4184
5 | Post-basic Nurse . ' 290 190 280 97 360
6 | Junior Murse - 4080
7 | Bursing Attendant [ 1200 1200 1200 1200
8 | Hedical Assiscant 600 192 450 73 5300
9 | Medical Technologist] . ' 40
(Laboratory)
10 | Medical fechnologist 40
(Eguipment)
11 | Occupational 450
Physiotherapist
12 Sanitary Imspector 980 | 3223 1125 1210. °g 1600
13 | Health Inspector 1192 1192 Ro increase is -
envisaged in
) wview of integration
14 | Assistanc Health 3475 3475
lnspecror T
15 | Pharmacists/ 1500 | 2333 | 2050 2300 99 6300
Compounder
16 Laboratory 270 76D - 660 -740 97 1630
Technicians )
17 .| Radiographer/X-ray 130 225 160 190 84 335
18 { Radiotherapv ' 107 7 260 68 55 26 128
Technicians .
19 | Physiotherapy 20 75 70 45 60 100
_ Technicians _
20 | Blood Bank Tecbniciags 20 67 38 &0 60 300
21 '} Dental Technicians 20 | 130 58 80 61 500
22 | General Health 20300 [ 13000 | 13500 67 Ho increase 1is
Workers envisaged in
) view of provosed
integration
23 Paill-Cnikivhox 3000 5000 100 65000
Source : The

Second Five Years Plan 1980_- 85




1T. Present Situation of Upazila Health Complex and District HOSpitalS
II-1 Upazila Health Complexes
iI-1-1  Administration
-Théré-éreF460 Upaéila_throughtoﬁt Béngladesh and 373'Uﬁazilé Health
Complexes were'preparéd out of them. These complexes provide pri-
‘mary health care throughtout each Upazila. The complex infirmary
accommodates 31 inpatients and takes care of about 150 outpatients.
The health complex functions as the central Upazila medical treat-
meht facility in that it aléo.administerstand overseas the activi—
" ties of the Rural Health Centers, Union Health Centers, and Union
Health & Family‘Welfare Centers, the smallest units: in thé Upazila.
(See Fig. 5) h ' .
Table 3-1 'gives  ‘breakdown of the Upazila = medical care
administrative staff. - Normally, the Upazila Health Complex is
administered by 15 dodpérs and nurses.tqgether with another 15

people, for a total of 30 personnel.

I1-1-2 Facilities
Almost all Upazila Health Complexes ate built according to one of
two standardndesigns. The first is the dlder design establisﬁed
when‘thé'ﬁation'was under.Pakistan, and the second is a new design
estébiiéhéd éfter.the nation's independence. (See Fig. 1-4.) The
general 1nf1rmary con31sts of a 1arge room for male and another
large room for female patlents w1th 25 beds, plus ansther 6 beds for
birth control functlons, for a total of 31 beds, ‘which usually are
almost a11 occupled. In add1t1on to a treatment room for
outpatlents, an emergéncy room, a dental room, a fam11y plannlng
room, an operatlng room, and an Laboratory the Upaz11a Health
Complex is equ1pped thh a X-ray room and a dark room {which is
often also used as a warehouse) The entire Upaz11a Bealth Complex

is built according to W.H.O. standards.
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Building structure: ‘ Two stories bullt of brick
layers

Building size: ' First floor - about 700 M2
(7,530 ft?)

Second floor - about 430 M*
(4,620 £¢7)

Combined floor spdce .
about 1,130 M* (12,150 ft?)
Treatment and Medical Equipment

All the Upazila Health Complexes have a general shortage of
medical equipment. = The following list depicts the facilities

available in the average case.

X-ray room: ' ~ No machinery
Outpatient Cllnlc-_ hygmomanometer, stethoscope
F personal belonging of
physician) '
Laboratory: g 01d microscope, blood sédimenta-
tion plate,; manual centrifuge
Operating room: Wooden bed, sterilizer, auto-
clave, small~size suction
Emergency room: o Exanmination table, stretcher

Family planning: ' Family planning medical equip-

. - : ment, human anatomy model, model
skeleton, sex education model,
weight -scale height scale

The Upaz1la Health Complex plays a very 1mportant 101& the health
and dally act1v1t1es of local re31dents by servxng as the Upazila
central organ for the extensxon malnly ofrprlmary health care,’
which consists essentlally of initial 'treatﬁent nd disease
prevention. in addltxon to prlmary health care, its actr1v1t1es
1nc1ude superv131on and education for Upalela local residents

prevention, first aid family planning, improved nutrition, vacci-

‘ nations, preventioq of contagious disease,



prevention of parasitic worm, dental health, environmental
sanitation, health education and other activities. -

As an example, the major didgnostic and treatment activities
carrlied out by the Ghafargaon Upazailé Health Complex oﬁer a

one month period'are.outlined'beloﬁ.

.B. prevention : Tuberculin reactibn_teét conducted
. ' ' amnually. At present, patients must go
:to'distriét'hospitéls for X—rays'Diagnosis
éinée thefe.are no ¥~ray Equipments at the
complex,
First Aid Center: Patients are carried in a renovated rickshaw

or a regular rickshaw.

* Injuries: - 80 cases
* Acute abdomen: - - 30 paseé.
* Bone fractures: 4 cases

+ Snake bite: o .2 cases

The complex has no medical equipment for treating these problems.

+ General first aid equipment:A- None

* Medical gases: : None

Family planning: All of,thé Upazila " Complexes have basic
equipmeﬁt due to assistance from UNICEF.
Facilities include family planning medical
equipment, human anatomicéi. #orso model,
model '~ numan skeleton, ﬁodel of male
reproductive system, model of female
reproductive system, wodel of pregnant
woman, etc. Instructidné are given daily by

'a physician specialist (usually female) in a
. special room and birth-control devices,
including pills, etec. are given free of

charge as necessary.



Education for improved nutrition, sanitation -and econtagious

disease prevention:

Surgery:

Education is provided through textbooks the

‘same as for family planning and it covers

methods of obtaining -a balanced diét, use of
boiled water only (never tap water) as
drinking water, and basic knowledge of
environmental §anitation aimed at preventing

contagious diseases, etc.

The Upazila Health Compléxes each have a
special operating room.. As the following

list indicates, they have considerably small

_amount of_equipment.

* Operating table: Wooden bed
* Operating lampt: None
* Instrument sterilizer: None

* Autoclave:

* Suction machine:

+ Surgical equipment:

~ + Handwash équipmeﬁt:

Simple type (heated by kerosene)
Small foot-pedal type
Birth-control  equipment for
family planning

Washbasin

Examples of Surgery Performed

* Tubectomy:
. Vasectomy:
- Drainage:

+ Cyst removal:

‘Medical laborétorf;

84 cases
24 cases
15 cases

5 cases

ﬂedical laboratory is regarded as
as -an imﬁo:tant departaent within
the Upazila Health Complex but the
'scope,qf this activity is very'

limited
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because of a lack of examination

-equipment.

- Tuberculin test: 20 cases
+ Urine test: - 15 cases
* Stool test: - : o o ZO cases
« Sputum test: L o 5 cases.
.« Blood & Hb test: . : 220 cases -
-+ Malaria teste - : “... 5 cases

The scope of test is limited, of course, because test equipped

congists mainlyof'old microsébpes only.
Dental health:’ Efforts are being made to raise concern
‘ ' o ‘among citizens about derital health, but not
[éveh:pfimary dental treatment is given at
present because of a lack of essential
equipment.’ .

(Postscript)

There is a portable 25 wA X-ray machine operated at the Gauripur

Upazailla Health Complex; details are as follows:

* X-ray machine (po:table type) 25 mA:
* Bucky table horizontal mode:

* Bucky table vertical mode

+ Film illuminator:

+ X-ray operating panel:

R T =

* Film development set:

The X-ray room is divided in two by a brick wall (30 cm thickness)
for proteciton against radiation. One section serves as both a
waiting room and a treatment room while the other section is used

for taking X-rays.



Although the X-ray equlipment is a small-capacity, portable 25m4,
its functional merits have been adequately studied and are being

fully used.

One of the study team members had an X-ray taken - at thé éomb1ex
which was then brought back to Japan for examination by a Japanese
X-ray specialist. If was confirmed that the techmician at the
complex was adequately skilled and that he would be able to fully
operate a 100 mA.maChine‘proyided under the current project after

only a short period of training,

In the past, Bangladesh has wused a lot of X-ray equipment
manufactured in Burope -and the Unitaed States, pfimariiy products by
Siemens Ltd, of West Germany and Generéi.Electric of the United
States, but.in recent yearé the excellence and good maintenance
features. of equipment manufactured in Japan has come to be

recognized and Japanese equipment is starting to be imported.
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Table 3-1 Medical Organization at The Upazila Level

I - : T
t?az;;q Health & Family Planning Ofiicer : 1.

Head Asstt, Cum~Accountant : 1
“Statistician o |
.Clerk Cum-Typist R}

Store Keeper Y

Cashier 1

Paon 1

Upazila Health Complex {| Family Welfare Centre||Union Health Cenctre

Hospital @HC) . HosoiZal_ijC) - Rural Bealth Centre

(25 beds and beds forj! (10 beds)

MedTes) OFFLCers 10 |

R.M.Q0 .. ST RUMIO, i }{|Medical Asstt, 1

Stafi Rurse 3 || sraff Nurse : 5| |Compounder |

L.D. Assct. : 2 |{L.D. Asstt. : 1{|Asstt, Health |

Ward Boy : 3 llward Boy 3l ector -

Aya : -+ 1 }Aya : 2 *“gp Lot

Mali : 1 {{Mali -1 |Family Welfare : 1

Sweeper "1 2 ]| Sweeper : 4} |Worker

Cook : 1 ] Cook : 1[|Peon _ i1

Mashalehi 1 Yashalchi - "t 1||Sweepex HE ]
Out Patient Deptrt. -||Domicilarv Service  jiEnforcement of Publicw

: ] ' ' - |lHealth Acts, Birth &
Medical Officer : 2||Health Ipspector : 1)]jDeath Repistrarion
Medical Assct. 21| {for 3 Asstt. Health
Compounder=Cum~ :- Z Inspector} : Sanitary Inspeetor : i
Dresser Peon Cum-Lab. Peon Cum-Medicine : 1
Driver : 1}|Specimen Carrier : 1|{Carrier (MLSS}
Junior Hechanic : l||{for each Healcth
Darwarn t 27| Inspector)
Sweeper HED |
X-Ray Technician: 1
iag. Technician : 2
#~1 : L1 Inspector for 5-Family Welfare Workers

1 .
~2 ; 1 Family Welfare Worker for 4,000 population
3 : 1 Lab., Technician for 100,000 pepulation

Sourse : M.0.H., the Government of Bangladesh
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I1-2-1

I1-2-2

IT-2-3

Present Situation of District Hospitals
Administration

District hogpitals_profide secoﬁdary health care (intermedi-

ate stage treatment) in each district of Bangladesh as a conti-
‘nuation.of primary health care giﬁen at each Upazila. The old
type subdivisional hospital aécommodafes up to 50 patilents and
the old type district hospital, uﬁ to 100 patients. They also
handle between 250 and 350 outpatients per day. Table 3-2 gives
a break down of the organization of the medical adﬁinistrative

staff at the digtrict level.

Facilities

Man& of the old type district hospitdls were Built during the
British'colbﬁiai period and ofhérs wﬁen Bangladesh was pért of
Pakistan. Almost all the old ﬁype subdivisional hospitals, on
the otherx haﬁd, are new structures built according to standard -
design. (See Figs. 6 and 7.) Iﬁ addition to large male and |
female wards, these hospitéls each have an outpatient clinic,
treatment room, emergency rébm, dental room, maternity'and sur-—
gical room, laboratory, X-ray room, and so forth.
(Standard design):

Building size: = total area of 2,600 M* (28,000 ft?)

Building structure: two-storey brick

Treatment and Medical Equipment

As in the case of Upazila Health Complexes, there is a scarcit§ of
medical equipment at the district hospitals. The following list
of equipment indicates what ~most district hospitals have on

average,



* Qutpatient:

* Far, nose & throat:

+ Opthalmology:
* Dental:

+ Urology

* X-ray?:

* Ward: ,
.:Nurse?s éﬁ&tionf
. Emergeﬁcy:

+ TIsolation:

* Surgery:

+ Sterilizer room:

+ Obstetrics:

. Laboratory:-

_plate,

Examination table, sphygmo-
manometer, stethoscope
(physician's. personal belonging)

No equipment
No equipment -
Plain chairs
No equipment

100 mA X-ray Equipment manual
developer

‘Beds, mattresses (local makes)

_No equ1pment

Stretcher, oxygen cyllnder

Simple bed

Operating table, stand lamp,
plain surgical apparatus,
dressing drum,respirator,
instrument table

Instrdment-stérilizef'
(kerosene heated), autoclave
(Schimmelbusch type)

No equipment

Microscope, blood sedimentation
.counter, - centrifuge,
slide staining set

Among the equlpment nentioned above, major items such as operatlng

=tab1es, autoclaves, mlcroscopes;_etc. have ‘been recelved in large

part as aid from UNICEF and the World Bank. This type of equipment

is being used fully but other equlpment can be seen which has been

set aside for reasons such as breakdowns.

To illustrate,

the medical equipment and treatment provided at

the Comilla District Hospital are listed below.



(General Outpatient Department)

* Ophthalmology

* Ear, nose & throat
* Urology

* Dental

This department has no medical equipment.

{(X~-ray ®quipment)
Many hospiféls have one old model 100 mA X-ray Equipment made by |
Siemens Ltd. of West Germany in operation, while others have
"an K—ray'Equipmeﬁt in storage but cannot use it because of miss-

ing parts.

The X-ray Equipment is used approximately 1,200 to 1,300 times
per month, and a breakdown of parts X-rayed is as follows:
chest 40%; fracturers 50%; other 10%. The dimensions of film

used per month is as follows: .

« 15 x 12 inch about 300 sheets
» 14 x 14 inch o about 250 sheets
* 10 x 12 inch about 350 sheets
+ 8 x 10 inch about 400 sheets

Since the dapacitf of Ehe X~ray machine is 100 mA, it is used
mainly for photographing the chest and the arms and legs, but
A is not used for the digestive tract,'lumbar vertebrae, head,
etc. The film is supplied by the CMSD and at present a large
percentage of it is ﬁade by ORWD of East Germany.
X-ray accéssory equipment consisfs mainly of old model items
including film driers, radiation protective shields, dark-room
apparatus, etc., but most of these items are found out of

order or otherwise unusable.



- (Surgical equipment)

Although the 0§erating room is a central room of the hospital,
its facilities are considerably old and many pieces of equipment
are found out. of order or maintained unsatlsfactorily causing

its overall condition to he unsatisfactory

General surgery 1s conducted'on a very_old model operating
table, provided as assistance by UNICEF for gynecology.use.
The operating Iamp was installed ten years ago but it is not
'used since the 1amp is burnt out and there is no filter;
" instead a side llght or:bare 1light bulb is used. A fan is also
operated from the ceiiing,“ﬁhiéh spreads contaminated air and

perpetuates an unsanitary condition.

The anesthetic apparatus is a regular model manufactured by
the BOS cémpany of Great Britain but it is not used at present
because it'hgg'been out of order. It should be handled with

great care, however, since it can be instrumental in saving

human life.

The Suction Unit, a regular model supplied by the CMSD several
years ago, is the only equipment piece that has not broken down

and is working in good order.

(8mall surgical apparatus - scalpels, scissors, forceps)

The hospital's supply of small surgical apparatus made of
steel is extremely limited. Most of the items in general use at
present are products made in Pakistan. There are also a small

number of pieces made by European and/or U.S. firms, however.

(Medical laboratory equipment}

Almost wnone of the medical laboratory equipment at the
hospital appears to be regular machinery except the micro-

scopes., The microscopes, moreover, were obtained ten years



ago as assistance from UNICEF, and they are a mixture of makes
from various countries includiﬁg:?oland, the United States, and
Jaﬁan. Another .oddi;y is the fact that one microscope
conpéiné anreyepiece iens made by.the AO company of the U.S., a
10 x objéctive_lens_from the_POZ company of Poland, a 40 x lens
by BL of the U.S., énd a 100 x lens by Olympus Co. of Japan.
This happening 1s seen wldely among district hosfltals and

Upazila Health Complexes.

With thls_state of affairs, even if there is equipment it
cannot be put to wvaluable use because the equipment is
‘lncomplete and variations in the design focus of lenses made in
different countrles prevent objects from belng focused

properly.
Labo. glass ware and ceramlc or porcelaln items such as mortar
and cruc1b1es are mostly made in China.

(Other eqﬁipment)

Basic  medical eugipment such as stethoscopes and

sphygmomanometer are mainly produced in Japan or Western Europe.

{Wards)

All the beds aﬁd stretchers .uséd in wards are local

products and the wards are all satisfactorily supplied.

Medical laboratory.cases (per day)

+ Blood tests: : about 30 cases
+ Stool tests: about 40 cases
» Urine test: " about 30 cases
-+ Sputum test: about 10.cases

C 3



Table 3-2 Organization of The Medical Administrative

Staff at The District Level
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Chapter 3 Program

II

1-1

Program Details
Program Objective

The . purpose -of the program ié_‘to supply . appropriate_ medical

" equipment to active Upazila Health Complexes and district

‘hospitals 1n Bangladesh and to 1mplement 1mprovements in. order to

upgrade the qqallty of original regional facilities.

(Upazila health complex)

The priméry'health-care originally extended by Upazilla health
complexes consists of disease prevention and initial;diagﬁosis and
treatment. The following points of improvement can be listed as
contributing to thé firm:establishment.of these types of medical
activities.

1) Pfépératioﬁ of medical equipment and diégﬁoétic facilities

necessary for'dénduétiﬁg initial diégnésis'and'ﬁféatﬁént.

2) Preparation of fundamental equipment for medical examinatioms.

{bistrict hospital )

As in the case of the Upazila Health Complexes, investigation

must be made to determ1ne prlorltles in the prOVlSlOn of medical

equlpment to the D1str1ct Hospltals for the sake of modernlzatlon,

' 91nce at present these hospltals have very scarce supplles of the

same. The_ District Hospital is an 1ntermed1&te-stage medical

facility responsible'fpr providing secondary health care as an
extension of primary health care. The focal p01nts of improvement

over present conditions are as follows:



1-2

1) Although the District Hospital is an intermediate-stage
faciiity, the fondamental emphasis will have to be on the
provision of basic medical equipment.

2) Medical ‘equipment must be prepared in  a Kmeﬁner that
‘facilitates streamlined aécommodation of a large ‘number of

patients.
Basaic Policy

(Technological level of equipment)

Foremost medical technicians of Bangladesh receive their training

by studying abroad. However, these technicians at: present are

- concentrated in the . large hospitals attached to universities and

research centers primarily in Dacca.: Almost all of the personnel
affected by the current regional medical project. have -recelived
their education domestlcally and are only at the 1n1tlal stage of

competence ‘in handling medlcal equlpment.

Consequently, the simplest possible types of medical equipment are

to be selected under the project.

(Maintenance)

Another very 1mportant factor to conslder 1n the selectlon of

medical equipment is control of its maxntenance after installation,
In view of the level ‘of technical ccmpetence of medical technicians

at the hospltals, the composition of personnel which the hospitals
can malntaln, and the costs of equipment malntenance, ‘machinery
must be selected whlch is as solidly built as poasible, easy to
service, and dlfflcult to damage. in pleﬁﬁing électrical equipment
for medlcal purposes, in partlcular, attention must” be paid to such
matters as frequency of machine use, maintenance conditions, techn

nological service, and stability in



"the supply of required current and wvoltage.. As for electronic
medical equipment, - power source stabilizing devices must be
attachéd; refrigerators. for blood banks must . have emergency
genératofs attached.

In :detefmining Lthe'_quantities of ‘machinery to be supplied,
consideration must be given to a number of factors such as the
regional character of the particular hospital, conditions of its
location, number of outpatients handled, number of bed patients,
ete. Ample"éftehtién. must also be given to the .regional

characteristics of particular diseases.

{Consumables)

In recent years the advanced nations have come to use almost all
electriéai related equipment for medical examinations and
treatment together with automatic analysers, automatic film
developers, and disposablé products, etc. In view. of post-
delivery maintenance costs, stétus of disposables replacement, and
other factors in Bangladesh, however, the most traditional basic
modes - of analysis,.examination and treatment have been assumed,
and the most simplified basic modes of equipment {i.e., manually-
operated) shall be selected for the .project. Special
consideration shall thus also be given to the provision of spare
machine parts and replacements of consumables, etec., so that at a
later date these can be easily purchased locally in Bangladesh on a

regular basis.

(Machine repairs and replacements) °

As pointed out previously, in selecting medical equipment for the
project, ample consideration must be given to the competence of
local medical technicians, location conditions, maintenance

control costs, etc. Equipment is to be selected which can be



easily serviced or rep1aced locally in Bangladesh after delivery.
In planning X-ray equipment, in particulaf,_the importaﬁce of
post~delivery repairs, maintenance and replacements must be ampiy
considered aiong with such factors as  équipment percision capacity,
~examination targéts, frequency. of use and apﬁliéability to the -
local hospital. In éeleqting X-ray eqﬁipment, Eheféfore, a
.ﬁhoroqgh investigation must be made of the ability of each
mgnufaéturing coﬁpapy to meet local needé in Bangladesh.fér repair

‘and maintenance services and for réplacements; )
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II.

11-i-1

Bagic Deaign

'Mediéal Equipment Plan af ﬁpazila Health Complex

Priority should be given to the following'list of machinery duriﬁg

the project in consideration of objectives and basic policy

" discussed above.

., X—ray Equipment

This machihéfyl'is a méjor diagnostic tool during initial
diagnosfé and treatment. 1t can be used for a diverse range of
functions beginning with chest X-rays for prévention of T.B.
and X-rays of fractures in arms and legs. The scale’ of the
equipment shall be at 10OmA.

* ‘Regular diagnostic equipment

. Dentai equipmenp

. Clinidgl e##miﬂation eduiﬁment
. Surgicdi'eﬁuipment.

The above 1list comprises fundamental medicgl care and

examination equipment.
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II~1-2 . Medical Equipment List of Upazila Health Complex

Radiology

General Equipment

X-Ray. Machine (100mA)
Film Processing Unit
Film Preserving Box
Film Illuminator

¢ Radiation Shield (Control) -
* Radiation Shield Apparatus

L L ] . * » [

»

* 2 & & & ® g

Shleld Screen

"Medical Instrument XKit,

for examining room
Sphygmomanometer
Instrument Cart _
Instrument Sterilizer
Emergency Set
Treatment Cart

Dental Examining Equipment Klt

Examining Light

Research Microscope, Binocular
Blood Sedimentation Unit
Hemacytometer

Centrifuge, electric

Sahli's Hemometer
Refractometer, serum proteln
Urinometer

Balance

Dlstllllng Apparatus, ION
p.-H Test

Microtome, simple

S5lide Staining Set

Labo Glass Ware Set
Operating Table, simple
Operating Lamp, simple

Surgical Instrument Set, simple

Suction Unit, portable
Ingtrument Sterilizer
Dressing Drum

Instrument Cart _
Stainless Steel Instrument
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I1-1-3 Installation Conditions of Upazila Health Complex
1) X~ray room
One qf the.majof piecés.df'eqﬁipmenﬁ in the Upazila Health
Complex is the X-ray equipment, and the conditions of its
installation must be examined. The medical standards adopted
‘for the project are those of the W.H.0. which Bangladesh has

been-abiding by in the past.
(Space)

The amougt'of space reguired for installation of a 100 mA X-ray
machine is a fldbf area of 4.0 m x 4.5 m and a ceiling height of
at least 2.5 meters. X-ray rooms in Upazila Health Complexes
can be roughly éivided into téo standard designs: the old type
and the new type. Since the floor space of both types is 5.4 m
X 4.9mand 4.3 m X 6.2 ﬁ,'énd.thé ceiling height ié between 3.0
m and 3.5 m for either type, there is more than enough space in
these rooms for conducting operations. Figurés.ﬁ-l and 4-2
illustraté.trial installation of a 100 mA X-ray machine in the

new and old types of room.

_(Fidbr weigﬁt load)

Both the old and new.types of X—ray.room afe_located on the
First floor, which is made of reinforced concrete. The gross
weight of é 100 mA X-ray equipment is about 300 kg, which becomes
100 to 150 kg/m2 if this weight is evenly distributed, an amount
that poses absolutely no -problems with a reinforced concrete

floor.

(X~ray room shield)

Consideration must be given to protecting the entire periphery

of the X—ray'room against radiation. The walls of both the new



and old types of rooms are made of brick 30 cm in thickness, and
the ceilings of about 15 em of reinforced. ¢oncrete. Since this
protection is roughly the equ1va1ent of a 1ead shelter of at
 1east 2.0 mm, there is no need for special shelter to protect
.égaiﬁst direct radiation or ‘radiation scattering. Shields must
be 1nstalled at the windows and doorways, however, which are

also used as blackout curtains.

* New type rooms (window} O. 8w x 1. 4H (6 ShBEtS)
' (doorways) 1.0W x 2.1H (2 sheets)

+ 01d type rooms (window) ~ 2.0W x 1.2H, 1.2W x 1.2H
(1 sheet each)

(doorways) 1.2 x 1 24, 0.9W x 2.1H
{2 sheets)

(Shield of X-ray operating space)

‘In order to ensure protection against radiation scatter during
'X—:ay operations, there must be a three-sided screen made
available in both the old and new types of X~ray rooms of the

Upazilla Health Complexes.

According to W.H. 0. standards of X-ray protect1on, operators or
technicians w1th1n the X—ray control area must not register an
exposure rate of more than 1 ORM/week, and steps must be taken

. to guarantee that this limit is not exceeded.



2)

{Power source)

The maximum electrid-power capacity of .the 100 mA/100 kV X-
ray unit is 10 kVA of single phase 240 V. The low capacity
wire - connected to the X-ray rvooms at 'LpréSent is
inappropriate. . There ﬁust;be an separate power line set ﬁp
from the main switchboard panel of the building to be used

exclusively: by the x?rgy-equipment.,

(1llumination)

In order to conduct examination by fluroscopy, the X-ray room
must be made dark. A light for dark-room use must therefore be

installed.
Dark Room
(Film development)

The dark room must be equipped with a film development tank and
a rinse tank. At the same time, arrangements must be made for
water supply and drainageé. A special tank for developer fluid
and for fixing solution must also be prepared and joined to the
film development tank. There is a special drainage tank for
joint disposal of devéloper and fixing solution. In ex&émining
all the facilities it was found that they all use water with a
pH of 8 for cleaning film; Although the quality of the water
for film washing was judged to be barely adequaté, this water
still contains a large portion of other substances and results

of quality analysis of this water are given in the appendix.

{(Ventilation)

A ventilation fan has been built into the room but because it is
a dark room, the fan must be designed so that no light passes

through it.



3)

(I1lumination)

Speeial lighting for dark-room use has been installed.

Other

All medical equipment outside of that in the X-ray room and dark
room is ‘of the simplest form, which may require. power from a
regular outlet, depending upon the situation. No special

facilities are required.
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Ngw Standard Type

. Fig-1 X-Ray Room of
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Fig-2 i«»Ray Room of 0ld Standard Type
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I1-2-1

Médical Equipment Plan of District Hospital -

Priority should be given to the  following 1list of medical

" equipment for the project'in'view of the objectives and basic

policy discussed in the previous section.

X-ray équipment

This equipment should makg'it possible to carry out all types of

diagnostic examinations with X~ray including photographs of the

chest and four 1limbs, the lumber veterbae, the head, the

internal organs, digestive tract, etc. The scale of the

‘equipment ‘shall be at 500mA.
Clinical test equipment

Thié equipment shbuld facilita;e examination of bacteria,
biochemical substancés; blood ~and  infectious diseases.
Specific subjects of examination are listed as follows: blood, .
urine, stools, sputum, cultivation and detection of disease-

producing microbes, classification and cultivation of bacteria.
Blood bank |

Surgical=e§uipment

General medical equipment

Dental

The above list refers to basic medical equipment.
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I}-2-2 - Medieal Equipment.Listrof.Disfrict Hospital

General Equipment

Operating Theater

Medfcél Instrument Kit_:

. Sphygmomanometer

Examining Light, stand
Instrument Cart
Stop Watch

Instrument Sterilizer

Film T1luminator
Instrument Cabinet
Emergency Set

Minor Operating Light
Minor Operating Set
Electrocardlograph 3-channel
RefrlgeratOI
Treatment Cart
Instrument Cart
Ophthalmic Unit
E.N.T. Treatment Unit
Urological Uait

Operating Table, universal type
Operating Lamp
Operating Lamp, mobile

.Suctlon Unit .

Suction Unit, portable
Anesthesia Apparatus . . - .
Surgical Imstrument Set,. general
Surgical Instrument Set,
gynecology

Water Sterilizer
Electro~Surgical Unit
Delivery Bed

Infant Incubator

New Born Baby Bed

Suction Unit, obstetrics

Baby Scale

Instrument Cabinet

Instrument Cart

Film Illuminator

Oxygen Cylinders

Equipment Cart

Aircdonditioner

Steam Sterilizer, 40 x 60 cm

Stainless Steel Instrument
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Radiology

Blood Bank

Clinical Lab.

X~Ray-Unit (500mA)
X~-Ray Unit, mobile -

.Shield Booth

Shield Panel

Film Processing Unit
Film Dryer _
Film Illuminator

‘Radiation Shield Apparatus

Film Preserving Box

‘Dosimeter, pocket

Aireconditioner

“Blood Refrigerator

Freezer, -30°C

* Distilling Apparatus

Blood Test Kit
Electric Generator
Incubator

Water Bath

. Centrifuge, electric

Centrifuge, electric

Water Bath _
Microscope, Binccular
Microscope, stereo zoom
Microtome, rotary
Incubator

p.H Meter

Blood Sedimentation Unit
Hand Counter

Blood Analyzer
Hemacytometer

Urino Test
Spectrophotometer
Analytical Balance

‘Balance, beam

Distilling Apparatus
Refrigerator
Slide Staining Set

Refractometer, serum protein

Micro-Projector
Instrument Sterilizer
Magnetic Stirrer
Labo. Glass Ware Set

Gas Burner, with gés cylinder

Electric Power
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Q'ty
Dental
+  Dental Unit & Chair 1 set
» Dental Treatment Set 1 set



17-2-3 Installation Conditions’ of District Hospital

1) X-ray equipment

The %-ray machine is the major piece of eqﬁipment in the
District Hospital and the conditions of its installation must

be .considered,

(Space)

The space required to install a 500 mA X-ray €quipment consists of
a floor space of 4.0m x 5.0m and a ceiling height of at least
3.0m. Each of'thelx-ray rooms -in thé.District‘Hospitals is
different in éonfiguration but they all have adequate space,
inciuding the segment for operation. Figure 4-3 illustrates
the trial installation of a 500mA X-ray unit in the standard

‘District Hospital X-ray room.

(Floor weight load)

All the X-ray rooms are on the first floor and the floor is made
of reinforced concrete. The gross weight of a 500mA X-ray
machine is about 700 kg. A per area conversion of this weight
‘becomes 200 to 250 kg/m?, which poses no problems with a

reinforced concrete floor.

(X-ray room shelding)

Most ﬁf the District Hospitals in Bangladesh use an old 100mA X~
ray unit manufactured by Siemens but plans are now being made
under the current project to exchange these for new 500mA
units. None of the X-ray rooms of these hospitals is equipped
with any special protection against X-rays and thus

investigation will have teo be made for installing new forms of



protection the same as. in the case of . the Upazila  Health
Complex., The walls surrounding the X-ray room are made of brick
30 em in thickness and the ceilings are of 15 cm of reinforced
concrete. These dimensions are the equivalent of at least 2.0
me of lead wall protection each, which means that no special

wall protection facilities need to be installed.

However, openings at the windows and dobrways, in the X-ray
rooms of standard design will require installation of
protective sheets (also used as blackout curtains) for the
following dimensions:

{window) 0.8W x 1.4H {one locatioﬁ)‘

(doorway) 1.0W x 2.1H (three locations).

(Shelding of X-ray operating space)
All operation of X-ray equipment takes place inside the X-ray
rooms at all the District Hospitals behind a three~sided

screen. In view of the danger of X-ray scatter, however, these

screens ought to be replaced with boxes.

(Power soqrcé) _

The X-ray Equipment currently in operation are lOOmA units but’
the new machines replacing them will be 500mA units, and a basic
estimate of maximum electrical capacity required will be 50 kVA
at 240 V single phase, which is five times that:of the present
units. This means that present power sources are inadequate
and that a separate line will have to Be installed from the

building switchboard panel directly to the X-ray room.



2)

3)

4}

Operating room
(Air conditioner)

Neither the old ndr new type operating rooms have air

conditioners and most of them use an oveérhead fan. The basic

purpose .0f modern ‘operating 'rodnz'equipﬁent' is to keep the
atmosphere within the room clean énd thﬁs'prevent infection
during surgery caused by dust or dirt in the air. The overhead
fan serves to cool the room during surgery but it is a most
unsanitary unit in that it disseminates air throughout the room

and causes dust and dirt to rise up from the floor.

It would be very difficult to install a complete air
conditioning system in an operating voom all at once, but an
least a heat-pump type cooling device camr be provided. As
accessory equipment, a 1.0 kVA power generator and a scrap

water drain will have to be installed.-

Dark room

Since the dark rooms at the District Hogpitals are all

functioning at present without any problems, they require no

‘special facilities.

Blcood bank
(Emergency power unit)

There must not be any power failure at a blood bank because
blood must always be pregserved at a low temperature. Power
sources in Bangladesh, however; are unstable and failures do
occur at times. This means that a special emergency generator

must be installed at all blood bank.



5) Other

Oonly simple forms of equipment are required in rooms other
than the X-ray room, operating room, or blood bank. They do
not require special facilities and they usually function,

depending on the case, with a general power source.



Fig~3 X-Ray Room of Standard Type
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Fig-4 Setting Pattern of Shield Sheet
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I11, Estimated Budget

Operating Expenses Borne by.the'Governmentfof Bangladesh
Import duties on individual equipmeﬁt and other tax payments
(the Govermment of Bangladesh allows duty~free imports for

public works related equipment),

« Alr conditioning

Dbuct and outlet work; power outlet set up, and installation
20,000 yen x 7 points = 140,000 yen
Grand total : 140,000 yen
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Ch#ptet&- Implementation Program

1.

I-1

Implementation Outline
Implementation Policy
(Implementation outline)

This project shall'_be implementéd on the basis of Banglédesh
Governmehtropefations, covering thfough consultant:management the
deterﬁination of eéﬁipment to be supplied and .Specification
details, selection of suppliers through tender offers, and supply
and installation of equipment. It is assumed that the consultant
and the suppliers will be of Japanese natibnaiity; they must
adequately ~understand the Japanese Government's system of

Grant aid and the substance of the current project.

(Equipment supply)

In order to execute supply of equipment under the project, the
fundamental policy shall be to import from Japan or elsewhere only

those items which cannot be manufactured domestically and are thus

not restricted from importation into Bangladesh.

(Consultation service)

In implementing the project, uniform consultation service must be
provided in order to ensure operations are conducted fairly and
smoothly from tﬁe issue of.eqﬁibment orders to the completion of
equipment delivery. The major duties involved are listed as

follows:

* Composition of detailed specification sheets for equipment,

diagrams and operational procedure charts.

* Composition of tender documents, submission of tender bid, and

performance of duties covering execution and supply contracts.



Supervision of traunsportation, delivery and installation of all

types of equipment and inspection of all equipment.

Discussions and adjustments with various related organizations

and other matters.

(Implementation schedule)

Implementation of the project is scheduled to take up a total of
about 12.5 months as shown in Table 4-1. A breakdown of stage

158 as follows:

Design stage: After the consultant contract has been signed,
2.5 months are spent drawing up detailed specification sheets
and diagrams. Approval of designs by the Bangladesh Government

is included in these two months.

Bidding stage: This stage is executed over a period of 1.5
months and includes preparation for tender bidding, submission
of bide, consideration of bids and formation of supply

contracts. -

Equipment'delivery stagé:'This stage requires'd period of 8.5
months and covers machine manufacture,.transpoftation, delivery
and installation. During the term of equipment manufacture,
the Bangladesh side will receive training covering equipment
instailation, secondary equipment installation, and other

matters pertaining to eQuipmeat installation.



(Equipment transportation)

“Matine transport

Transﬁdrthtion-.of all equipmént froﬁ Japan or third party
nations wiii-be'by sea to Chittagong port. The time required
for trénsportationg for éxample;. fiom' fokohama port to
Chittagong,'including-bther reléﬁed time periods, will be a

total of about three months.

“Land transport

Land transportifrom.Chittagong port to the 29 Upazila
Health Gomplexes and the 7 District Hospitals will be by

truck.

Implementation Scope

(Responsibilities of the Japanese side)

Provision of all types of medical equipment to 29 Upazilla
Health Complexes and 7 District Hospitals, plus transportation,

delivery and installation of the same.

Provision of instruction in operation of all the equipment

referred to above.

Consultant service.

(Responsibilities'df the Bangladesh side)

Installation of secondary facilities pertaining to the

installation of equipment at 7 District Hospitals.

Payment of tariff duties for the importation of all equipment

and of all other taxes.

Exemption of all Japanese personnel involved in the project

from customs and other domestic taxes.



Extension of entry permits .-and vresidency permits to all
Japanese personnel participating in the project and provision
of al other rights, permits or licenses 4s required.

‘Provision of mnaps , and'éll other information deemed necessary

for implementation of the project.

Distribution of all personnel and provision of all
expendables required for smooth and effective use of
equipment ISUPplied under the project and for _ _ma.in'tenance

supervision of the same.
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" Maintenance Countrol Program

In implementiﬁg” the project, the:following important issue arises

concerning maintenance supervision.

+ Networks for = the provision of equipment maintenance
facilities, required personnel and cohtrol  of wvarious
equlpment provxded through the project, as well as for the

replacement of expendable, must be administered eff1c1ent1y.

Administration
(Supervision)

Admlnlstratlon of superv151on contlnues under the old system but
1mprOVEments can be made 1n,b0th the scope and quallty of dlagn051s
and treatment gervices ' provided by each department.
Administfatioﬁ-of new medieal equipment and of. related accessory
components.and expendable.materials must be executed smoothly by

personnel responsible for the management of each of these areas.

(Required personnel)

In implementing the project, the only places where pefsonnel will
have to be increased in numbers both at the [Upazila Health
Complexes and tﬁe'District.Hospifals ié'ih.the X-ray diageostic
departments.. Sinee'the project does not inﬁelve the expansion of
operations in other departments such as those in fegular diagnosis
and treatment, no additional personnel will be’ requlred in. them.
The following three additional epec1allsts w111 be requlred in the
X~ray department..l) Medical Officer (Radlolog1c), 2} Medical
Assistant (Radiblbgie), and 3) Para-Medical Teehnician

{(Radiographer).

_g6—
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Maintenance Costs Covering Major Equipment

(X-ray equipment)

Costs for additional personnel: monthly amoupt

‘Medical Officer: Radiologic - 2,100 - 2,600 TK

Medial Asst.: Radiologic 1,400 - 2225 TK

‘Para-Medical Technician-Radiographer 1,400 ~ 2225 TK

- Power consumption costs

Although the electrical capacity of X-ray equipment is large,
its consumption of power is- not continuous. Power is
consumed in less than a second of time and thus the amount is

not large enough for special consideration.

Film costs

The cost for wuse of _étandard size film (14 inches x 14
inches) over a one-month' period, assuming 500 sheets (20

sheets per day) at 35 TK/sheet, equals 17,500 TK. .

Developer and fixing solution

~'One month's consumption of developer (50 1 at 2 1 per day) at

17 TK per liter equals 850 TK.
One month's consumption of fixing solution (50 1 at 2 1 per day)
at 21 TK per liter equals 1,050 TK. Total 1,900 TK.



11T, Evaluation of Operation

Assuming that all the places investigated by the survey team will
be covered under the project, the Achievement percentages can
- be given as indicated below by tabulating the percentages these

places take up in the whole of Bangladesh.

Upazila

Health Complex Histrict Hospital
No. of Study 29 7
Places
Total No. of , 460 68
Places in Bangladesh
Achievement o . o
Percentage . _(6'34) (10%)
Total Population 6.6 millions 13,5 millions
in Studied places :
Total Population 90 millions 90 millions
Achievenient (7.5%) : {15%)

Percentage

In the case of both Upazila,' Health Complexes and District
Hdépitals, the.' Achievement péfcentage_for specific.population
is somewhat greater than that for number of individual places. If
is quite understandable that areas of relatively large population

would be selected for the survey.



Conclusion, Proposal

A uniform' prdgrém of nedical eﬁuipmént 'provision can be
1mp1emented in Bangladesh because - almost all of the nation's
reglonal mﬂdlcal fac111t1eq are of standard deslgn, and there are
. no slgnlflcant reglonal dlfferences. " Most of the 29 Upazilla
Health Complexes and the 7 District HospitalszinveSéigéted by the
studx team are of standard design, although some of them do
.deviate from standards to some extent. This means that ﬁhe project
can be implemented with little difficulty. Although the number of
medical personnel at each of the fécilities is limited, there are
s8£ill enough of them to meet requirements for proper operﬁtion of
" equipment. There are also supply networks for expendable items
and networks for machine maintenance. These points were confirmed

through basic design investigations.

Construction of almost all medical facilities in Bangladesh is
carried out by domestic concerns, and medical personnel feceive
their training through the domestic medical education system.
With a few exceptions, however, Bangladesh must import most of its
supply of medical equipment under overseas assistance, etc. And
this explains why in striving to improve its regional medical
services, Bangladesh has not been able to obtain an adequate
supply of medical equipment and has not devoted attention to

augmentation of equipment.

In fully augmenéing a medical care system, equal attention must be
péid to medical facilities, me&ical personnel and medical
equipment, since these three factors are mutually indispensable
for system operation. Provision of medical equipment to the
regional medical facilities in Bangladesh should prove to be a
very promising undertaking and steps should be taken in this

direction quickly.



On the basis of its national policy, Bangladesh has achieved a
substantial degree of success in constructing_regional medical
rfégilities. Of the tétalﬂof 460 Uﬁézilla'ﬂealth Comﬁlexes planned
for comstruction,. 373 have already been completed or_ére being
éonstructed at present. In almost all.~of these fécilities,
howevexr, there is stili a_scardity of-médipal equipment .

The rate of implementation of the current project throughout the
regions of Bangladesh is still small. - Hopefuily, the project will
continue to- be implemented in its_preseﬁt form so¢o that medical
equipment can be supplied to. all of the remaining medical

facilities in the nation.
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Appendix

1. Facilitieé Reference Diagram _
. Upazila'Heélth Complex new standard design
. Upazila Health Complex old standatd design

.« Union Health & Family Welfare Centre

R Distrlct Hospital standard design‘
. Sivil Sergeon

2. X-ray Protection Standards : W.H.O. Index

3, Bangladésh:local meterdlogical'data

4., Water quality analysis

5. List of Upazila and District administrative units

6. study record






Photograph No 1 Upazita Health Complex (Bhanga)
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Fig— 1t Upazila health Cnmplex new Standard (1)
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Fig —2 Upazila health complex new Standard (2)
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Fig—3 Upazila health complex Ol Standard (1)
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Fig— 5 Union Health & Family Welfare Centre
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Fig—6 District Hospital Standard (1)
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Fig~7 District -Hospital Standard (2)
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Photograph No 3 OFFICE of CIVIL SURGEON (Jessore )
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2 — 1 X-ray Protection Standard (W.H.O index)

SUGGESTED LOCAL RULES TO BE DISPLAYED IN
RADIOLOGICAL DEPARTMENTS

The following examples of local rules are designed to promote diagnostic
radiological safety. They are to be regarded as basic rules, to which others
might be added according to the particular circumstances., They should be
displayed prominently for the guidance of all staff members.

Local rules for X-ray room -— radiogra';.lhy only

1. Before making an exposure close the doors of the X-ray room.

2. Do not direct the X-ray beam at the windows of the room or
towards the control panel or darkroom wall.

3. During radiography all staff must stand behind the protected
control panel and may observe the patient through the lead glass
window.

4. Gonad shields must be used on patients whenever appropr'iate, and
the field must be adjusted to the minimum size con51stent with ade-
quate clinical diagnosis.

5. When films or patients require support, use mechanical supports
whenever possible.

6. No patient should wait or change in the X-ray room while another |
patient is being radiographed.

7. If anyone is ever required to support a patient or film durmg an
exposure, he must:

(a) wear a protective apron and gloves and avoid the direct beam
by standing to one side away from the X-ray tube,

(b) record, in the notebook provided, his name, the date, the num-
ber of exposures, and the radiographic technique used.

A copy of these rules must be posted at the control panel of every X-ray
room, together with a notebook (suitably ruled for the information required
under item 7), which will be inspected during every radiation survey. The
rules are a suitable basis for radiological care at level 1 and above. Additions
may be necessary for special techniques at level 3 and above and for fractures
at level 2.
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Y.ocal rules for X-ray room — radiography and flaorescopy

1. Before making an exposure close the doors of the X-ray room.

2. Do ‘hot direct the X-ray beam at the windows of the room, or
towards the control panel or darkxoom wall.

3. During radiography or ﬂuoroscopy, all staﬁ' must either stand in
the protective cubicle, observing through the lead glass window, or
wear protective aprons, keeping well away from the patient when
not specifically required to come close. Protective gloves must be
worn when handling the patlent during ﬂuoroscopy

4, In convennonal fluoroscopy the current must not exceed 4mA at
100 kV. With jmage intensifiers the current should not exceed
I mA at 100 kV. Examination time and field size should be kept to
a minisjum consistent with adequate clinical diagnosis.

5. Gonad shields must be used on 'patients'wh'enevcr appropriate.
6, If films or patients require support, use mechamcal supports ‘when--
ever possxbie

7. No patlent should wait or change in the X-ray room whllc another
patlent is being radiographed.

8. If : anyone is ever required to support a patlcnt or ﬁlm during an
exposure he must: -
~ {a) wear a protective apron and gloves and avmd the direct beam
by standing to one side and away from the X-ray tube,
(b) record, in the notebook provided, his name, the date, the
number of exposures, and the radiographic technique used.

A copy of thesc rules must be posted at the control panel of every X-ray
room, together with a notebook (suitably ruled for the information
required under item 8}, which will be inspected during every radiation survey.
The rules are intended as a basis for radiology at level 2 and above.



2~3 X-ray | Protection Stﬁndard (W.E.0 index)

-TABLE 1. PROTECTIVE BARRIERS AGA!NSf PRIMARY RADIATION FOR DIAGNOSTIC
- X-RAY INSTALLATIONS

Barriar thicknoss

Maximum tube \iéll'age “ Distance from target lead concrete of density
(kv} ' {m) _ “{mm) T 2.35 glem?

' _ {mm)

100 3 18 150
3 1.6 130
_ -5 1.2 100
125 2 241 170
2 1.8 150
b 1.3 110
160 2 2.2 190
- 3 1.9 170

5 1.4_ 130.

Thea velues g'iven in the table are suitable for & workload niot exceeding. 150 mA min per week of radio-
graphy and should reducs the exposure at the stated distance to 10 mR in a week,

TABLE 2, PROTECTIVE BARRIERS AGAINST SECONDARY RADIATION ARISI.NG FROM
: - FLUORQSCOPY, WITHOUT RADIOGRAFHY ' ' o

Barrier thickness

Maximum tube voltage . Distance from tarpst lend ' concrete of density
o {kv) {m) : 2.35 g/om?
(mm)

El
2

130
105
85

110
90
70

110
g0
70

85

190

Smhms =k =

126

COIRI=b  LYPIws (IR -a
Wp DDw ook
MG,

[= )
h

These values aie suitable only for existing installations where the primary beam is trapped by the lead
protection. of the fluorescent screen or inlensifier. For new installations and where radiography is possible
the room shislding must be desigried for primary radistion (sea Table 1). This table isintended for fluotoscopy
workioads not exceeding 300 mA min per week end & maximym permissibie level of 10 mR in a week.
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ANNEX 4

TABLE 3. SHIELDING FOR UNEXPOSED X-RAY FILMS

Lead shistding thickness required at following
... distancos lrom X-ray tubs to stored film_ .

Storape time 2 m _ Tm Em
{mm lead} {mm fsad) {mm lasad)
1 day 27 2.5 2.0
1 wank 34 34 2.8
3.8 3.6 31

{ month

The valuss given in the tabie assume a workload of less than 400 mA min par week ot 1265 kV. For
other shiolding matarials the lead squivelents are given in Table 4, ]

TASLE 4, - APPROXIMATE . LEAD EQUIVALENT THICKNESSES GOF VARIOUS MATERIALS,
ASSUMING BROAD-BEAM CONDITIONS )

Material thickness in millimetras

Density vy . : o | :

Material {giem’) | 50 kV 100 kv " 150 kv
Laad thickness {mm} ] 05 1.0 0.5 1.0 20 30 05 10 20 30
Brick ¢ 1.8 100 - 200 0| 70 - 120 - 195 ‘260 { B85 150. 260 240
Holtow brick # 1.4 135 280 100 165 270 360 {115 200 350 490
Concrote * 2.2 - 62 130 44 80 140 190 | &0 105 180 2560
Barium concrate * 3.2 15 31 4 9 17 24 7 15 33 51
Stool # 7.8 3 6.5 3.2 84 13 — 668 14 2B —
Air entrained concrate '0.63 | 230 480 145 270 470 — [180 340 600
.Gypsum K -0.B4 | 140 290 110 200 —  — 1140 270 - —
Brick-(yellow stock) 1.6 85 150 65 110 185 280 ¢ 70 124 230 330
Barium plaster 2.0 16 —_ 5 5 16 - 24 7 15 30 456

{gypsum basa) o ]
Clinker ¢oncrete 1.2 75 140 240 350
Bress 8.3 31 54 2.1 3z 8 -
Plate glass 40 78 —_—

s Exyracted from: German Standards Commission {1974) Medizinische Réntgenanlagen bis 300 kV :
Strahlenschutzregeln fir die Erichtung [Medical X-ray equipment up to 300 kV: sediation protection

" rules for instaliation], Berlin {DIN 6812).

TABLE 5. APPROXIMATE TENTH-VALUE THlCKNESSES OF VARIOUS MATERIALS UNDER
" BROAD-BEAM CONDITIONS

Tenth value thickness in millimetres st

Material Density U e .

- : o {g/cm?} 50 kY 100 kV ’ - 150 kV
Legad - . 1.3 0.18 _0.84 0.96
Congrete 2.35 13 55 70
Concrete 22 22 68 10%
Brick 1.8 36 : 104 145 .
Hollow brick 1.4 A9 144 193
Barium concrate 3.2 5.4 7 14
Steal 79 1.0 b4 - 13
Air entrained concrote 0.63 76 220 328
Gypsum 0.84 45 ) 172 250

The tenth vatue thickness is tho thickness of meterial thet reduces the dose to ons tenth ol fts velua,
The figures are calculated {partly extrapolated} from dsta in: German Standards Commission (1974}
Medizinische Rontgenanlagen bis 300 kV: Strablenschuizregeln fir die Errichtung [Medicol X-ray equip-
mont up to 300 kV* radiation protection rules for installation], Beilin {(DIN 6812): and Internstional Com-
mission on Rediolopical Proteclion {1573) Dats for protection against ionizing radiation from exiernsl!

sources: supplement 1o ICRP publication 15, Oxlord, Pergamon {ICRP publication 21).



3—'1 Bangladesh local meteological data
Monthly normal temperature, humidity
January N . February :
). .1 Relative Humidity % . _ “Relative Humidity %, |
‘Station . Meax, | Minl, : . T Rain: | Max, | Miol, |7 — | Rain-
Temp.Temp.| 90-00 | 03-00 | 12:00 |fallin [Temp.| Temp. | 00-00 | 0300 | 12:00 |fallin
C*F | F | GMT | GMT | GMT jinches | oF °F. | GMT | GMT | GMT |inches
Chittagong 787568 93 78 68 04 | 815 . 605 92 75 469 030
Cox’s Bazar 7938 5601 . " 6% 0042 [o82:1. 507 -— 70 68 048
Sylhet. 7740550 93 7% 67 094 | 803 - 5T 88 75 57 1-65
Srimangal 785 474 96 86 75 043 | 822 523 .95 8y 62 1w
Ravgamati. - 797 503 99 84 -9 D57 1841 552 95 75 50 243
Maijdee Court 782 553 . 92 76 67T 083 |- 823 604 9] 75 52 0-59
Comilla 79:5 538 95 30 - 64 04) | 830 583 94 75 54 I'73
Brahmanpbaria -~ 784 54-1 .93 17 66 040 ;- 82-5 - 477 91 72 56 97
Dhaka 779 531 (03 74 6t 070 | 825 361 90 65 48 1-23
Narayanganj 795 359 91 15 60 056|831 603 88 Ti 52 112
Mymensingh 715 527 . 89 82 62 045 | 817 56T 87 77 54 072
Faridpur 757 528 94 ‘80 .65 050 | 809 567 92 74 60 1-04
Khulna 793 364 90 73 62 047 | 841 605 91 n 55 066
Barisal 787 565 8 76 60 060 | 820 613 90 74 56 073
Jessore 719 5006 92 81, 67 054 832 . 555 92 97 - 59 .85
Satkhira 798 535 91 77 62 061 | 842 58:6 90 74 s§ 0T
Rangpur 759 519 92 83 67 049 | 806, 851 89 75 54 058
Dinaipur 769, 584 92 80 50 040 |- 8100 540 36 70 48 032
Pabna 783 527 91 71 68 043 | 829 567 89 7 55 .08l
Secrajganj 768 535 94 77 76 053 | $24 562 90 £ 60 0:66
Bogra 170 528 — 7 59 054 | 817 557 — 72 48 o653
2.6—conid. ‘
) May - . June S
. ~ - ¥ Relative Humidity % | .. | - ~ Relative Humidity 7% | -
Station - Max.- | Mini. | Rain.|{ Max. Mini.. {7 o] Rain-
. Temp: | Temp. 00-00 | 03-00 | 12:00°| fall inj Temp. [ Temp. * .£o-g0 | 03:00 | 1200 fall in
1 *F | °F | GMT [ GMT | GMT |inches{ °F °F 'GMT GMT | GMT [inches
Chittagong 87 169 93 77 7% 1117 | 879 774 93 83 . 85 2241
Cox’s Bazar 900 766 - - - 16 7% 11-52.| 868 768 — 85 B6 3034
Sylhet 879 723 93, 84 79 2741 | 875 763 . 96 85 82 5393
Srimangs! 500 73§ 93 8l 77 1726 | 893 760 94 (87. 85 20036
Rangamati 945 761 - 8% . TL.. 67 .- 8353 | 897 763 93 8§ 82 1651
Maijdee Court 897 779 8. 77 7% 1296 | 812 778 92 85 83 2827
Comilla gl't 764 92 019 75 1245 | 883 778 94 84 83 18384
Brahmanbaria 93 750 - 91 T8 75 1116 | 892 767 - 93 84 34 - 14:€0
Dhaka %27 M7 %8 18 75 765 | 891 786 95 g8 81 1267
Narayanganj - 917 769 g0 76 - 4 . 947 ] 399 785 91 g2 30 1371
Mymensingh - 203 741 . 90 82 7% 1232 283 769 93 37 82 1784
Faridpur 915 756 .- 93 - T 75 1066 | 889 7595 85 84 1358
Khulna 934 778 93 78 M 725 908 789 94 83 g2 1220
Barisal 92-1. 782 91 T4 74 0916 | 894 188 92 83 B2 1638
Jessore 950 766 91 79 7 - T44 | 913 780 95 85 82 . 1081
Satkhira 953 779 %0 76 0 740 | 918 787 93 84 79 1159
Rapgpur 925 744 . %0 . 78 65 11:93°] 89:5 763 g5 86 81 2044
Dinajpur 924 746 85 76 63 - TAT | 900 774 92 g4 77 1361
Pabna 952 763 91 - M st T12| 918 780 .95 35 81 1152
Serajganj 925 762 93- 80 71 927 8BY 779 96 87 86 1298
Bogra 929 T2 — T8 67 . T68 | 9043 78— 86 82 1300
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and rainfall by station.

April

March .
T """ {Relative Hum. % - oo | B Relative Hum. 7, .
Max. Mini. T Rain- Max. Mini, ¢ |77~ | . .Rain-
“Témp, Temp: 00.00‘|03.00 12.00] fallin Temp, | Temp.  100,00]03.00]12.00 fall in
°F R ;GMTIGM‘I‘GMT' inches o l oF GMT|[GMT|GMT)| inches
868 683 9 18 1 350 896 43 9L 15 76 . 67
268 672 — 1. M 39'5 40 -~ 7315 315
271 §3-4 53 63 51 . 260 - 911 72 81 10063 757
897 61:0 93 715 57 329 92-3 698 927 6. 65 900
887 623 95 69 51 3-09 952 729 91 6§ 53 022
§8:1. 674 89 72 61 211 907 756 %0 T3 69 351
906 673 93, 74 55 207 924 738 93 75 65 624 -
899 £6°3 89 -T2 53 275 93-3 726 91 13 .62 555
" 90°5 659 88 64 44 2:29 95-1 942 9t 10 4 404
011 68-8 85 69 45 181 93:0 742 857 73 62 aed6
898 646 8 73 40 1-66 93-0 M5 88 76 56 . . 50
904 546 « 89 68 49 143 94-0 731 50,73 - 5% 504,
91-9 69°1 91 73 53 1-35 94-2 755 93 W 65 3-56
905 698 9 74 56 149 93-0 757 91 T4 66 3-04
92-3 652 9 727 52 1036 966 736 91 15 51 347
930 684 2 74 .53 )40 963 753 %t 15 6l 260 ¢
881 414 82 60 42 (-89 94-5 713 83 7 47 33
922 617 76 - 57 . 36 063 96-0 69-9 75 60 W 1:86
o922 647 86 67 44 139 974 727 87 M 4 2:17
90°1 £4-5. 89 64 50 . 145 96-4 704 89 68 50 . 344
91-4 633 — 5 N 107 96-4 717 - 67 42 2:49
- haly . August ] .
) ) Relative Hum, % ) T l Relative Hum, %
Max, ‘Mint, - ~ —| Rain-'| Max;"| Mini, 7 T Rain-
Temp. Temp. | 0000 | 03.00 | 12:00, | faltin | Temp. | Temp. | 00-00 ; 03-00 | 12:00 | faliin
°F oF . GMT | GMT | GMT [inches | °F - | °F" | GMT | GMT | GMT | inches
1]
869 762 94 84 86 2457 | 864 . 166 95 25 B6 - 2223
83.5 76,5 — 88 88 36.75 855 764 - 8% 28 - 30,71
331 77.6 97 "8 83 2337 39 . 116 95 85 - 34 120,91
89.7 76.8 .94 87 . -85 13,26 863 . 766 95 83 86 13:52
877 76.5 55 86 89 126.75 88.8°° 769 95 Bl 85 15.65
5.9 77.8 93 87 83 25.32 34 181 93 87 8¢ - 2215
87.6 716 94 86 84 - 15,91 87.9 716 95 86 33 16.43
. 883 77.6 92 33 83 . 12,01 886 718 92 84 82 11,58
87.3 788 95 . 87 82 "17.20 879 - 791 94 £6 83 ¢ 12.00
88.5 79.0 .91 84 80 13,66 886 791 9D 83 79 14.36
884 . 782 94 ‘87 81 . 1482 885 781 94 88 81 15.97
87.2 78.2 .96 87 85 13.31 872 789 93 86 84 112,30
.88.1 79.1 95 86 34 14,95 884 790 95 85 84 11.76
87,1 © 785 %4 87 83 18.54 §75 - 785 94 85 83 17.03
$8.5 781 9% 86 86 12.38 889 782 96 88 87 12.09:
. BRg 786 95 87 84 1405 R8.6 - T84 95 88 - 84 12,33
892 78.0 95 B3 81 '16.96 gl 793 95 .36 82 . 1367
889 78.8 93 - .86 79 .15.35 803 787 93 .35 80 13,93
893 87 96 36 $5° . 1052 892 791 95 25 8 - 11.37
87.3 78.9 95 87 25 12,29 874 795 94 86, 86 12.64
88.6 79.0 —_ 86 81 . . 12.50 838 789 87 82 1380




3 =3 Bangladesh local meteological data
2-6-—contd. Monthly normal temperature, humidity and rainfall by station.
. September B ~ Qetober
B i . .-} Relative Humidity;, ! | : . Relative Hum, % |
(Station) © Max, | Mini | o [Rain- | Max. IMini, ;™77 - —i Rain-
Temp. " | Temp. 0000 { 03-C0 ' 1200 ii_’all in [Temp, [Temp,i 00y | 0300 {1200 - Fallin
°F °F | GMT | GMT | GMT linthes | o | °F | GMT | GMT | GMT inches
Chittagong 87.7 71.0 93 83 35 12.04; 874 746 96 82 82 1143
Cox's Bazar 86.6 76.3 _ 85 85 17451876 744 . — 73 80 - 1083
Suthet 87.5 6.3 95 86 85 25.807 864 724 96 35 84 10.80
Srimangal 396 T76.0° 96 87 87 1101 [ 879 7100 95 85 88 1.57
Rangamati 887 763 97 83 87 - 1109 88,3 747 97 85 33 10.45
Maijlee Court 313 719 .93 85 - 82 17521871 - 156 95 82 81 10.04 .
Comilla: 88.9 15.5 95 B4 82 13271 83.1- M6 86 8 80  B8.3%
Brahmanbaria 89.3 §87.1 . 92 a3 82 9051880 753 93 79 81 6.89
Dhuka . 88.2 871.5 95" 84 83 9281877 747 95 w79 6,64
Marayanganj 89.7 79.2 90 g1 79 9.57) 894 759 92 7% 75 578
Mymeasingh 8.8 778 84 85 82 13421815 M 93 8. 79 781 -
Faridpur 88.1 78,7 94 83 83 9641873 M7 95 79 81 7.09 -
Khulna 89.2 73.7 85 83 8 878|882 736 94 .18 18 6.01
Barisal 88.6 78.6 94 83 82 1227|1832 758 94 7% 77 7.72
Jassore 89.8 7.6 .96 - 87 86 7.40[1 8389 731 95 - 84 83 535
Satkhira 39.4 78.1 95 84 84 9.14(89.3. 45 9 8¢ 80 5.84
Rangpur 89.0 78.2 93 84 82 12.03; 874 728 93 83 77 - 6.53
Dinajpur 30.6. 77.8 el 84 31 1181) 38.4 " 722 93 ' 75 541
Pabna 00,2 18.6 95 84 35 9.24 {894 M40 95 79 81 6.64
Siraiganj 83.2 788 24 25 85 936874 747 95 80 84 5.86
Boera 85.4 78.5 —_ 85 82 10,831 878 738 - 81 76 7.07
2.6-~concld.
November ] December - :
1 Relative Hum. % | ' Relative Bum. %, §
(Station) Max, Mini. |77 7 | Rain- |- Max. Mini, Ty 7| Rain-
t Terop, | Temp. o000 (0306 [12:00 fall in ! Temp. Temp. 00-CO !03'C0|12‘UO fall in
°F °F !GM?I‘IGMTIGMT inches ! °F °F GM’I‘IGMT’GMT inches
Chittagong 845 659 5 79 T8 197 j 194 - 5947 93 83 73 041
Cox's Bazar 85.0 69%.  — .75 .11 249 " 860 599 - . T 1-29
Sylhet 837 628 93 74 713 028 | 795 . 5714 85 79 73 022
- Srimangal 840 . 598 96 -84 36 169 < |° 796 - 508 97 .87 83 012
Rangamati 84-1 619 . 99 90 6% 0-84 807 561 99 . 91 67 093
Maijdee Court 828 660 93 76 79 180 79-2 579 93 77. 13 001
Comilla 846 65-0 85 7177 15 177 202 363 95 B TO . 010
Brahmanbaria 84:2 663 93 76 76 - 133 79°8 578 o4 79 72 -0l
Dh:ka 836 636 94 71T 1-00 793 549 9 78 - T0 0-09
Narayanganj 856 66 9t 73 69 121 309 . 586 91 76 66 008
Mymensingh 839 646 90 81 73 065 | 9T . 563 91 84 &7 0-10
Farndpur - 82-4 644 . 94 77 16 1015 773 . 557 94 820 75 007
Khutna 84-2 662 .91 72 69 128 80-0 584 91 72 67 009
Barisal 84-0 667 91 75 69 1-63 Toa - 387 8 78 64 b3
JYessore 84 6I'S 95 g0 M 088--| 797 523 9y 82 74 06
Satkhira 845 636 93 75 0 123 802 556 92 T7- 66 009
Rangpur. 835 617 93 80 74 04 719 555 94 26 7 - 008
Dinajpar 84-0 608 91 - 74 63 045 789 529 82 7 64 . 004
Pabna 84-8 632 9 75 76 974 798 551 95 76 - TS5 0-06
Sitajgani 833 639 95 76 8. 082} 795 569 95 71 80 Q02
Bogra 835 6345 — 78 69 053 785 556 - 7 65 0.08
Note :  Based on data for 1931-1960

Source :

_ Bangladesk Metgorological Department.



Water Quality 'Teést Report

September 10, 1984

. Sample collection date : August 10, 1984
. Water sample source "t Bhanpa, Bangladesh

. Analyst ¢ Nihon Haisui Giken (Ltd.)

% Analysis Result

p.H , : 17.8 at 30°C 6.8 — 8.6
Electric conductivity ps/cm -

Overall hardness ppm 610 50 - 60
Cas H " 170 i5 - 20
Mg, " " 46 10 - 15
Total salt content " 34 15 - 30
Chloramine " -

Sulfuricion " -

Nitricacidion " -

Na, ion n -

K, " " -

Total, " " non 0.03 or less
Manganese, Ma " - -

Copper. Cu " -

Lead, Pb " -

Sillica, Si " -

Florine, F " -

Aluminum, Al f -

Evaporation Deposit " 540 60 -~ 100
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5 — 1 Reference data

Fopi el | Dkt |epagahy 1ot | 7542 .
ﬁim Glege i hsgitd \Foptl 3— N
Haphs SN
Digtrdct oo R 1, . % O
oes |16 i ot ek N
1 Ponchagarh || (g St [ In lfrf fo - 37 S
2 Thakurgaon ! §0p TEREIAIE u/ 7o {
3 Dimajpur [} 56 Vo | iafso | < ju/ 1ée )
4 Rangpee | || /947 1 esa] - | £35S {1ne | 84zan] ! 4
5 Wilphameri || /24 1/50°| 5 /50 1/90 |21 50 2
¢ Lalmunithat| S0/ 1731 1% f2p Y /&
7 Xurdigram 1 /{29 ieo 177451 s/ 95 29
8 Galbandha | /1772 /e 4‘/30 5/ &0 2%
9 Joypurnat | £ey | [1/2e | 3)3S if L5 s
10 Bogra . focza|l Voo | 90zz|//20 {1hi24% 47
11 Serajeoni o2 V1vo | 6/55 77165, 27
12 Pebma relel Va1 7/71 |3 46|/ 597 o
13 Hatore /752 1o | Glng | 5/ G/ i 2
14 Haogmon 1864 Hp | G/92 /e &
15 Bawabganj |/¢/3 i |yt |- s7. 6/ { =
16 Regshami §/445 | esol — [ 8/85 |27 (W9 08 47
?f'-"a,p s - i /.
17 Kushtia /3357 - en | 30581 . le/ass
16 Heherpur - 8 47/ 15l 103l | . 57 S/
19 Chuadanga ~ || 704 tlsp |°3/93 &/74>
20 Jhenaidohe ||/207 [ 2/ <p| 5455 £/708
. iy NESEVE 31172
oo Naraal | 429] . 1 thon]2/c2 4/ 82
25 Jossore 781 (V1o &fwrlif20 1'8/30C
24 Satkhira V{5y By /S'b S,:fv.'}'f 6’7 gq
25 Khulng forz] . g s/l 12/n6 |9/269
26 Bogerhat  ]|/328 /50 | £/5¢ /A
27 Perojpur |1/ 77 1150 | 6lisy 7 ordd
28 Thalekattd || £39] . . |i/sel4a/c e 17¢
29 Borguni - || 749 /30l 2fsr |- N0/ R
30 Patuaxheld || /22G] . |1/1eo | 4 /s /750
31 Bhola 1235l li/salé /Rt BEIZEA
32 Barissl 1997 |/f50011 /120 | 7/108 | 1/20 /bfﬁ?és‘
Totol.: | ' T
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33 Sharintpur /00 - |5 /sy /57 | - )
34 Hadaripur 007 Yoo | 3/93 G7L%E 170 - ] I
35 Gopalganj 0L sed 1 yfiayl i) aa ] - 1
36 Perd dpur /340 Vieo | 5/es5|ifon Iz /7075 2el- [ 1] o
37 Rajtord 780 t/sv | 3/92 Glige | wal - Pye
38 Manikganj S5E] ten | 4 fé2 sfriz 5291 - 3
%9 Dhoka 472 nol = 1 4/9z 8 ssletzmn | v Voo n ]2l <=
40 Munshiganj /164 /sp | 5'/55 s eal -1 |10 27
41 Yorayauzeni /238 1425 |2 /93 I e
42 Warsingdi 1452 o 12/31 B NE D
43 Gazipur ezl - i/ |4/92 L2 1 A
44 Tangall 26673 then | £/722 7/e22| 073 11 So
45 Jamal pur JE1D 1o | sz chaea] 301~ | |4 27
46 Sherpur /63l AR Glza| Of- ! A
47 ¥ymensingh 232/ {'/6%6 |7~ | B/2U3 G equl mg i ir
48 Kishoreganj  [2¢47!  11/s0 |10/237 AR IR
49 Netrokona 7704 .{/S!‘ 8/]?{: qlrzg £ 1 - K
Tk ad ! e
50 Sunamganj ) /ft;p /184 BEZEEEN N i 23
51 Sylhet 16431/ 500 8/20 13/156) B/RES| o L1 hivd
52 Moulavivasar [ /247 f/ o ls/nz | &7zl qg |~ 1y 22
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study Record

a. study periodﬁ Ju1y 26 to August 13, 1984 (19 days)
study Itinerary: See Table 61

by study team members:
Masaaki FUKUSHIMA
Leader, Professor,

' Department of Public.Health,

Fukushima Medical University

Tetsuo NISHIMURA
" ‘Grant Aid, Grant Aid Div., -
Economic.COOperation Bureau, -

Ministry of Foreign Affairs

Norio SHIMOMURA |
Project Cdordinator, Basic Design Study
Div., Grant Aid Dept.,

Japan International Cooperatioh Agency

Goro TCHIKAWA
Medical Planner,
International Total Engineering Cooperation

(ITEC)

Chikashi OZAKI
Medical Equipment Specialist

ITEC
Tadashi HASEGAWA

Facilities Engineer

ITEGC
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Conference with relevant personnel

The. study team has entered into discussions with relevant
persommel in the Bangladésh Governﬁent,' and on ‘August 8th
éxbhanged minutes concerning poinﬁs of agreement on basic
designing in the future. Details of the discussion are given

in Appendix

Facilities Visited
The study team wvisited the following places under the

guidance of relevant personnel from the Bangladesh side.

1) Central Medical Store -

2) Paramedical Training

3) 7 District Hospitals

4) 29 Upazilla Health Complexes

The various locations under 3 and & above are illustrated in

Appendix and Appendix . Flooding conditions

‘were found in all the areas studyed because the study - was

éonducted'during the rainy season. At times, the-stud} team
had to change its destination. At other times the foads were
blocked and destinationsd héd”to be reached by ferry. The
team was faced with a very tight schedule since there were a
lafge number of -different places to visit wunder these

conditions.
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&Y

4)

Major persons interviewed
Japanese Embassy in Dacca: Ambassador Kobayashi,
' ' Councilor Okubo,
Secretary Ohashi,
Secretary Sato
JICA, Dacca Office:

Chief Ezaki,

Staf_f Member .Is.hida

Ministry of Health and Population Control

Mr. A B M.Ghulam Mastala (Secretary)

Mr. Mukhlesur Raman (joint Secretany)

Dr. . A.Rashid (Deputy ~ ~ )

Dr. A: 1. Begum (Chief Planning Cell}

Dr.M. D’ Shamsul Islam (Assit Chief Planning Cell )
Ecbnomy Research Division .

Mr. A_K. M, Salamatullah (Depﬁty Secretary )

Dr. MubaraK. Hossain (joint Chief )
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Table 6-}
TENTATIVE ITINERARY OF THE BASIC DESIGN STUDY TEAM
Date Place of Schedule
Stay . : i
(Thu) | Bangkok All of member leave Tokyo 13:00 LV Tokyo
“lst Jly 26 ' 17:00 AR Bangkck
{Fri) | Dhaka Arrive at Dhaka 11"00 LV Bangkok
2nd 27 Meeting with Japanese 12:00 AR Dhaka
Embassy and JICA ]
{Sat) " Meeting with P.C., E.R.D. and M.0.H. of
3rd 28 Bangladesh, G L ,
{Sun) " Inspection of Thana Health Complexes and
4th 29 Sub-Divislonal Hospitals in bhaka District
{Mon) w "
5th 30
(Tue) n 1)
6th 31
: (Wed) 1] . By . 1
7th Aug 1 Meeting with M.O.H.
{Thu " Exchange Signing of Agree
8th 2 - Minute of Meeting,
(Fri) "
9th 3
(Sat) * Meeting with Japanese Enbassy and JICA
10th 4
(Sun) " Messrs, Fukushima, Shimomuita leave Dhaka
1lith 5 )
(Mon) " Adjustment and arrangement of Reports
12th 6 . )
{Tue) ' Collecting of Data ‘
13th 7 Investigation of Local Supply
(Wed) " ‘Meeting with M.O.H., Inspection of Sub-
14th 8 bivisional Hospital and Thana Health Complexes
{Thu} " Mr. Nishimura Leave Dhaka
15th 9
(Fri) w
-16th 10 .
{5at) " Meeting with Japanese Enbassy and JICA
17th 11 _
(sun) | Bangkok The other Members leave bhaka 14:00 LV Dhaka
18th 12 17:00 AR Bangkok
(Mon) 12:55 LV Bangkuk
19th 13 Arrive at Tokvo 20:45 AR Tokyo
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MD}U‘I‘ES OF DISCUSSIONS

Based on the request made by the Government of the
People 8 Republlc of Bangladesh, the Goverrment of Japan has
sent trrough Japan Internatlonal Ccoperatlcn Agency, a team
headed hv nr. MasaaleUKUSHIHAw P*ofe"sce; Depertment of
Public Hs=1th, Fukushima Medical Lr‘vors;t! to'car*y eut the
Basic De51gn Study on the Improvement Project of Medical
Equipments for Upazila (formerly “hana) Health Comp.exee and

Dlstrlce(formerly.Sub-dlviSLOnel) o Hospltals for 19 days
from 26th July to 13th August, 1984.°

' The temm has had a series of discussions and exchanged
views with the authorities concerned of the Goqefnment‘ef '
Bangladesh -and has conducted the field survey. As a result
of the éiscﬁssiohe and the field survey, both parties have
agr eed to recommend to their respective Governments to’

examine the result of the study attached herew1th towards
the realization of the Project. '

4th August, 1984.

| ﬂé&y}iLv

Mr. M. Mckhlesur Rahman . - - '~ . . .Dr. Masaaki (FUKUSHIMA
Joint Secretary : : . Leader, Basic.De31gn
. Ministry of Health and © Btudy Team, -
Populaticn Control, ' v J I CA.

Government of the People's
Republic of Bangladesh.
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Attachment

1.

The Project consist of two componénts; (1) to provide X-ray
machines to Upazila Health Complexes aﬁd (2) to improve
médical‘equipments for District Hospitals. The Project aims
at upgrading ahdiexpandingithe health services for the vast
majority of the rural people. ' |

Both parties have agreed that the team will carry out the
necessary study on approximately 30 Upazila Health Complexes
and 7 District Hospitals as listed in Annex 1.

The criteria for the provision of X-ray machine are shown
in Annex II. '

The basié equipménts proposed by'the:Bangladesh side:for
each of;the District Hospiﬁals are shown in-Annex III.
Equipments will be selected.by the.team based on the
request by the'Bangladésh side and the fesult of the
survey.

The result of the study will be compiled into the Basic
Design Study Report. The Report will be submitted to the

Bangladesh side by the end of October, 1984.

The Japanese Team explained to the Bangladesh side that

~the measures listed in Annex IV will be necessary to be

taken by both Governments on condition that the grant
assistance by the Government of Japan is extended.
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Annex I A, Tentative List of Upazila Health Complexes to be

covered by the Basic Design study.

District
1. Dhaka.
2. Tangail

3. Mymensingh

4. Comilla
5. Jessore
6. Others.

(1)

(3)
(4)
(5)
(6)
(7)
(8)
(9}

(10)

(1)
(2)
(3)
{4)

(1)
{L)
(2)
(1)
(2)
(3)

Masimpur
Tajgaon
Uthali
Monohaxdi
Phamrai
Sreenagar
Nawabgani
Joydebpur
Savar
Ghior
Ghatail
Madhupur
Kalihati

Gopalpur

Muk tagacha
Gau:ipur
Laksham
Abhoynagar
Harinakunda

Maheshpur

Upazila:.

(11)
(12)
(13)
(14)

(3)
(4)
(4)
(5)
{6)

Rupganj
Singalr
Baidex Bazar

Dohar

Barura
Akhaura
Burazbagar
Lakshmipura

Salikupa.

Note : Above list is subject to change depending on the

accessibility of the Upazila Health Complexes.
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B. Tentative List of District Hospitals to be

Covered by the Basic design study.

L. COmilla bistrict Hospital.
2. Tangail o
3. Jessore "
4, Manikganj "
5. ~ Munshiganj oo
6. Narshingdi "
7. Jamalpur ..

Note : Above list is subject to change dépending on

the accessibility of the District Hospitals..
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Annex IX. The criteria for installation of X-ray (100 mA)
machinery.

Installation'Terms H

1. Space for xwray equipments: 4.0M x 4.5M
- (13 ft. x 14.7 ft)

2. Weight of X~ray equipments: 300 Kg (136 1b.)

3. Shield of X-ray : 15 ¢m (6-1nch) concrete thlckness or
' 30 em (12-inch) brick thickness or
1 mm {(0.04-inch) lead thickness

220V 3P AC 10 KVA

Water Supply : Ion Exchange Filter of well water
{p.H = 7.0)

Drainage Tank for liquid
developer {20 L)

4. ‘Electric Power Source

Drainage

Operational Terms:

1. Doctors
X-ray Technician/Radiographer

2. Consumable Goods

X-ray Film 6,000 sheets/year Tk. 210,000
{l4-inch x 14 inch)

Liquid Developer 50 L/year Th. 24,000

3. Running cost of Electricity
1 Year Basic Charge Tk. 2,640
1 Year Actual Charge Tk. 400
' Total 1 Year Tk. 237,040.
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Annex IIX. Medlcal Equipments. proposed by the Bangl adesh

side for District Hospitals.

1. Medical Eqﬁipments for General use
2. - Laboratory Equipments
3. Eéuipments forldpérating Theatre
4. Bquipments for Dental Proce@ures Room
5. Equipments for Radiology
6. Others.
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Annex IV. Necessary measures to beé taken by

1. To provide and install equipment.
: {including transportation to the site)

2. To reinforce the building as needed

3. To provide facilities for distribution

' of electricity and water

4. TO eﬁsure prompt'unioéding'and'cuétoms
clearance at the port of disembarkation
in Bangladesh of imported materials

5. To exempt Japanese nationals concerned

hoth Gowvernments

Japan
0

from duties, internal taxes and other fiscal
levies which may be imposed in Bangladesh

with respect to the supply of materials
and services for the Project,

6. To accord Japanes nationals whose services

may be required in connection with the supply

_df the products and the services under the

verified contract such facilities as may be

necessary for their entry into Bangladesh

and stay therein for the performance of
their work. ‘

7. To maintain and use properly and effectively

that the equipment provided under the grant.

8. To bear all the expenses other than those

to be borne by the Grant, necessary for
the Project.

—109—
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Table 6~2 Study List of District Hospital

(Division)

aﬁd'Upazila‘Health Complex

(Studied District

{District) . Hospltal) (Studied:Upazila,Héalth'Cdmplex)
DHAKA Dhaka " |1. Tejgaon  (new. standard type)
' 2. Dhamrai . (old standard type)
3. Savar (new standard type)
gﬁ??ya“g' 4, Sonargaon (old standard type).
Narshingdfi 1. Narshingdi 5. Monohardi (old standard type)
(31 beds non . . N
. standard type) 6. Raipura (new standard type)
o (Sibalay) ~
Manikganj] 2. Manikganj . 7f Uthaldl " (old standard type)
i {50 beds standard .
type) > | 8. Ghior (new standard type)
- | Madaripur 9. Kaliakoir <{(old standard type)
10, Kapasié (new standard tyﬁe)
11.-J0ydebpur"(new staﬁdard type)
(Tungl)
12, Masimpur (14 standard type)
Faridpur | 3. Faridpur 13. Gualando {new standard type)
(100 beds uon T e
standard type) [l4. Bhauga (néw standard type)
_15. Sérdarpur (old étandard type)
Mymesingh 6. Trishal (new standard type)
17.;Huktaga¢ha (new standard type)
lS.-Gﬁafargaon (0ld standard type)
Tangail 4. Tangail 19, Ghatdil (old standard type)
i
{ Ogtggggrgogype) 20. Madhupur (new standard type)}
| B1. Kalihati (old standard type)
. - : 22, deélpur {new standard type)
CHITTAGONG Comilla | 5. Comilla 3. Gauripur  (old standard type)
' 100 beds non BT B .
( standard type) :  R4. Chandiua . (old standard type)
KAULNA Jessone | 6. Jessore . B5. Monirampur (old standard type)
{100 beds non | :
-standard. type) 26. Keshabpur (new standard type)
07, Abhayngar (new standard type)
P8, Jhikargacha(old standard type)
9. Kalaroa (néw standard type)
satkhira |- 7, gatkhira
(50 beds standard bef)
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