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1.1 UNiW provides  hmbf i  s e rv i ced ,  which inc lude  ou t -pa t ien t  medical 
c a r e ,  a t  i t s  98 h ~ l t h  c e n t r e s  whlch a r e  distributed i n  t h e  f l v e  F i e l d s  o f  i t s  
ope ra t l on ,  i.e, Lebanon, SAR, Jordan ,  l i e s t  Bank of Jordan and Gaza. A t  t h e s e  
c e n t r e s  i n j e c t i o n s  a r e  given f o r  therapy  a t  t h e  i n j e c t i o n  room (I.R.) of t h e  
General  C l i n i c  and f o r  t h e  KH i m u n i z a t i o n  programme (EJCH/IP) a t  t h e  M3H 
c l i n i c  3 by g l a s s  sy r inges  and need les  (SN) which a r e  s t e r i l i z e d  by bo l l i ng .  
La t e ly ,  p ressure  s t e r ~ l i z a t i o n  has  been put  on t r i a l  on l i m i t e d  soa le .  

162 During h i s  r e c e n t  v i s i t  t o  t h e  Agency's a r e a  o f  opera t ion ,  
Drr Robert  Cdok, Regional Adviser on M3H and Nu t r l t l on ,  WHO/EMRO d i scus sed  t h e  
ti$e Of d i sposab l e  s y r l n g e s  and need les  (DSBN) i n  t h f  KH/IP. P ro fe s s iona l l y ,  
this i 5  considered a h igh ly  d e s i r a b l e  o b j e c t i v e  of any medical c a r e  s e r v i c e ,  
because t h a t  would avoid the  many r i s k s  of t h e  uSe of c o n ~ e h t i o f l a l  sterilize- 
t idH (some t imes p a r t i a l l y )  by b o i l i n g ,  However, f d r  most p u b l i t  medi ta l )  c a r e  
pf.ogrames, the c o s t  has  baeh t h e  h a i n  p r o h i b i t i v e  f a c t o r  i n  ach iev ing  t h i s  
ob j ec t i ve ,  it was suggested and t h e  C i r e c t o r  of Hea l th  and WHO Represen ta t ive ,  
UNRWA, agreed t o  c a r r y  ou t  a comparative s t udy  of t h e  "economics" o f  us lng  
DSgN a d  t h e  convent ional  s t e r i l i z a t i o n  a t  UNHWA's terms of cost .  

2.0 DESCRIPTIVE INFORMATION ANC PROCEDURE FOLLOWED 

2.1 The s tudy  1s o r i e n t e d  t o  d e f i n e  t h e  economical consequences o f  r e -  
p l ac ing  t h e  p r e sen t  p r a c t i c e  of using S&N, s t e r i l i z e d  by b o i l i n g ,  by DS&N:- 

b. i n  t h e  I.R., m l n l y  f o r  t he r apeu t i c  i n j ec t i ons .  

The UNRWA Departmsnts of Heal th  i n  t h e  f i v e  F i e l d s  were reques ted  t o  c o l l e c t  
t h e  b a s i c  p e r t i n e n t  informat lon,  on s i t e  where t h e  i n j e c t i o n s  a r e  adminis tered.  
In  each F l e l d  t h r e e  r e p r e s e n t a t i v e  h e a l t h  c e n t r e s  (b ig ,  medium and s m a l l )  were 
s e l e c t e d  and lncluded i n  t h e  review. These provide coverage t o  27.5% of t h e  
t o t a l  populatron se rved  by UNRWA OPE se rv i ce s .  Ihe  f o l l m i n g  in format lon  and 
da t a  were c o l l e c t e d  :- 

a. T ~ E  number o f  S&N used and t h e i r  s i z e s ,  and how f r equen t ly  t h e n  
s t e r i l i z a t i o n  was repea ted  i n  each c l i n i c  sess ion.  

b. Data needed t o  a s s e s s  t h e  c o s t  of " M a n o w "  u t i l i z e d  I n  t h e  
c l ean ing  and b o i l i n g  of S&N, t h e  c l ean ing  of t h e  s t e r l l l z e r s  
(once a day)  e tc .  

c. The c o s t  of m a t e r i a l  consumed, such a s  sy r inges ,  n e e d l e s ,  
f u e l ,  c lean ing  m a t e r i a l  etc.  and c o s t  of r e p a i r  and depre- 
c i a t i o n  of equipment, a l l  grouped under t h e  heading "Others". 

d. The a c t u a l  number of i n j e c t i o n s  given by t h e  S&N sterilized. 



2.2 The above da t a  were e o l l s c t ~ d  from t h e  M=H/IP and t h e  I.R. and 
recorded s e p a r a t e l y  a t  each c l i n i c  s e s s i o n  f o r  a  period of about  two wecks i n  
July-Ahgust 1977. The Cura t i ve  Medicine Div is lon  (CMD) computed t h e  c o s t  of 
mnpawer f o r  t h e  time u t i l i z d  i n  t h e  c l ean lng  and t h e  s t c r i l i z a t i o n  of S8N 
a& repo r t ed  by t h e  i nd iv idua l  u n i t s  i n  each h e a l t h  centre .  

ANALYT ICkL REVIEW 

3.1 S t a t i s t i c a l  da t a  vrhich were r epo r t ed  from t h c  EH/IP and I.R. of 
t h s  f i f t e e n  h e a l t h  c e n t r e s  included i n  t h l s  s tudy  have been compilcd and 
analysed Field-wise and by t h e  s i z e  of t h e  cen t res .  I n  Annfx I i s  a  tabula-  
t i o n  o f  a  s b m a r y  o f  t h e  number of sy r inges  used and t h e i r  percentage d i s -  
t r i b u t i o n  by s i z e ,  t h e  number of i n j c c t i o n s  given and t h c  r a t i o  between t h e  
numbers of s y r l n g s s  and i n j ec t i ons .  It is noted t h a t  dur ing  t h e  per iod of 
t h e  i e v i f w  2,155 sy r inges  wcrf i n  use,  and 18,353 i n j e c t i o n s  were given. 
hiore o f  t h e  1 n h l  and 2  1111 s i z e  sy r inges  were used i h  t h ~  KH/IP and more of 
t h e  6 m i  and 10 m l  wcre used i n  t h e  I.R. F i e ld -wl se  t h e  r a t i o  betwesn s y r i n g e s  
and i n j e o t i o n s  va r i ed  frdm 1:2 i n  SkR t o  1 :21 i n  Gaza; from 1 :8 i n  t h e  ~CH/IP  
t o  l i 9  i n  t h e  1,R.;  ahd from 1:5 i n  a  smal l  h e a l t h  c e n t r e  t o  1314 i n  a  medim 
ons. Thess i a t i o s  i n d i c a t e  t o  t h e  n e c e s s i t y  f o r  repeatc-d s t e r i l i z a t i o n  
(average 3 t imes)  i n  each c l i n i c  s e s s i o h  and t h e  tendency t o  use  multi-dose 
s y r i n g e  method i n  most h e a l t h  cen t res4  i n  a l l  Fie lds .  

3, 2 I n  Annex 1f t h e  c o s t  of "manpower" and "others",  u t i l i z e d  i n  t h e  
s t e r i i f t a t i o n  of  SBN a r e  slmmarised and tabu la ted .  It is n o t d  t h a t  t h e  t o t a l  
c o s t  of s t c r i l i z a t i o n  f o r  t h e  g i v i n g  of 18,353 i n j e c t i o n s  was $1,090.23, con- 
s i s t i n g  of $1,004.99 (92.2%) of "manpmer" and $85.24 (7.8%) of "others".  
The "manpower" c o s t  component, was r e l a t i v e l y  h ighes t  i n  Lebanon (96.5%) and 
lowest  i n  Gaza (88.3%) h ighes t  i n  "big" h e a l t h  cen t r e s  (93.1%) and lowes t  
i n  "small" ones (88.9%); and higher  f o r  t h e  I.R. (93.H) than for  t h e  KH/IP 
(90.2%). By t h e  s i z e  o f  t h c  h s a l t h  c e n t r e  t h e  b e n e f i t  (ou tpu t )  is  c o r r o l a t d  

w i t h  t h e  c o s t  ( i n p u t )  i n  "meium" (29% : 29%) b u t  was lower i n  "small" 
(11% r 14%) and h igher  (more e f f i c i e n t )  l n  "big" (60% : 57%) centres .  

3.3 I n  Annex 111 is t abu l a t ed  t h ~  average c o s t  per i n j e c t i o n  given. 
~ g e n c y - w i d e  t h e  c o s t  o f  s t e r i l i z a t i o n  f o r  each i n j e c t i o n  was $0.0?9 w i t h  a  
Field-wise  v a r i a t i o n  from h ighes t  i n  SAR ($0.154) t o  lowest  i n  Gaza (0.029). 
By thft  s i z e  of t h e  c e n t r e ,  t h e  c o s t  was h igher  i n  small ($0.077) and lowsr 
i n  b i g  (80.056) ones;  and was h igher  f o r  KH/IP ($0.072) than  f o r  I.R. ($0.056). 
For more d e t a i l s  on i nd iv idua l  v a r i a t i o n s  between t h e  F i e l d s  fo r  both s e r v i c e s  
and s l z e  of c e n t r e s  p l ea se  c o n s u l t  t h e  tab le .  

3.4 A market r e s e a r c h  o f  t h e  c o s t  of DSLN wag c a r r i e d  ou t  by t h e  Supply 
C)ff i c e r  ( ~ e d ~ c a l )  o f  t h e  CMD and t h e  r e s u l t s ,  Including a  10% overhead charges 
f o r  packing and/or f r e i g h t ,  a r e  t abu l a t ed  hereunder r- 



To c a l c u l a t e  t h e  average pr ices  per DS&N for  use a t  KH/IP, i t  i s  assumed t h a t  
a l l  syringes needed would be of 2 m l  s i z e  and needles of 21 (or 23) G x 1". 
Thus t h e  p i c e  would be $0.033 i f  supplied through UNCEF or $0.05621 from t h e  
market, F use a t  t h e  I&,, it is assumed t h a t  t h e  need would be f o r  equal 
q u a n t i t i e f o f  2 21 and 5 m l  syringes, and of 21 G and 1 9  G needles. The c m p w  
ted average p r i c e  f o r  t h e  I,R, would be $0.04950 a t  UNEEF or $0.06033 a t  market 
prices. The UNICEF prices a r e  41% cheaper f o r  M;H/IP and 18% for  I.R. than 
those  of t h e  market. 

3.5 In  Annex N is a t abu la t ion  of t h e  number of  in jec t ions  given Agency- 
wide i n  1976; together with t h e i r  computed cos t  of "manpower" and "othersn,  
based on t h e  f ind ings  of t h i s  study; the  cos t s  of a n  equivalent number of DSBN 
based on pr ices  quoted i n  para. 3.4 above; and t h e s e  cos t s  minus t h e  c o s t  of 
"others", t h e  balances being t h e  addi t ional  cos t s  required t o  replace  t h e  saving 
on menpower i f  DSLN were t o  be used, The di f ference  between t h e  l a t t e r  c o s t s  
and those  of t h e  manpower a r e  t h e  net  ga in  or ( loss )  expected from replacing 
t h e  conventional s t e r i l i z a t i o n  by DSM. It i s  noticed t h a t  t h e  t o t a l  addi t ional  
c o s t  of  EM t o  r ep lace  t h e  manpower saved would have been i n  t h e  KH/IP $5,072 
or $10,190 a t  t h e  UNICEF o r  m r k e t  p r i ces  and i n  t h e  1.R. $49,457 or $61,423 
respect ively .  l'he net ga in  would then be a i n  t h e  KH/IP $13,472 o r  $8,354, 
i n  t h e  I.R. $18,439 or $6,473 and f o r  both $31,911 o r  $14,827 depending whe tha  
UNICEF o r  m r k e t  pr ices  were quoted. 

3.6 In Annex V is a t abu la t ion  of t h e  computed c o s t  of manpower u t i l i z e d  
i n  conventional s t e r i l i z a t i o n  and expected a s  a saving if replaced by DSm, the  
c o s t  of t h e  ISBN required  less t h e  cos t  a f  "othersn and t h e  economical ga in  or 
( l a s s )  thereby, a l l  -expressed i n  t h e  rider of posts of p r a c t i c a l  nurses a t  
MWh grade 4, which can be  considered t h e  o f  s t a f f  involved in t h e  
s t e r i l i z a t i o n  and t h e  administrat ion of in jec t ions .  This t a b l e  shows t h a t  i n  
the ~ H / I P  f o r  a manpower saving of 7 posts  and i n  t h e  I.R. of 25 posts  ( t o t a l  
32) the balance cos t  of  DSBN required  i s  equivalent t o  t h e  " s t a f f  cost"  of 2 
and 1 9  (21) pos ts  respect ively  a t  t h e  UNEEF pr ices  or  4 and '23 (28) a t  t h e  
m r k e t  pr ices ,  The n e t  ga in  would be  equivalent  t o  t h a t  of at 11 t o  4 
posts  respecttvely". 

CWLIGION AND RB;C%WtQlTIOP6 : 

4.1 7he above f ind ings  prove t h a t  a t  M W A r s  terms of  cos t  a t  t h e  time of 
t h e  study, the use of DSW would be more economical than t h e  computed c o s t  of 
manpower and suppl ies  u t i l i z e d  i n  t h e  conventional stes i l i za t ion .  Agency-wide, 

x I f  DSBN of t h e  same s i z e s  a s  t h o s e  asstuned fo r  M=H/IP would be used i n  
the  imnunization programme of t h e  school heal th  t h e  saving i n  mnpcwer 
w ~ u l d  be of 2.75 pasts ($7,831) and t h e  cos t  of DSW would be  equivalent 
t o  s t a f f  c o s t  of 1 or  1.75 post  ($2,419 - $4,583) w i t h  n e t  gain of 1,75 
ar 1 post. 



the cost  of DS&N required  can be met from t h e  expected saving i n  t h e  cos t  of 
manpower and others. An addi t ional  manpower gain, of 73-45% would be expected 
i n  t h e  KH/IP, of 27-loan the I.R., and of 3414% i n  both depending whether 
UNICEF or market pr ices  a r e  quoted respectively.  This gain  could be u t i l i z e d  
t o  support imprwements i n  other services  provided by the  same s t a f f .  Thus 
t h e  use of E8N a t  t h e  K ~ I P  i s  more economical than t h a t  a t  t h e  I.R. and 
more i n  both i f  supplied a t  UNEEF prices. 

4. 2 The use of CGLN would a l s o  avoid t h e  r i s k  of complications a r i s i n g  
from incomplete s t e r i l i z a t i o n  or improper cleaning of used syringes and needles. 
Most important a r e  i n f e c t i v e  hapat i t i s - type  B, a l l e r g i c  or anaphylactic reac- 
t i o n  (e.g. t o  t r a c e s  of ~ e n i c i l l i n )  in s e n s i t i v e  persons which might prove 
f a t a l ,  abscess formation, t i s s u e  damage (became of repeated use of needles)  
e t c ,  The economical saving on t h e  treatment (or even of l i f e )  of such compli- 
ca t ions  i s  an addi t ional  gain above the one(s)  reported in para. 4.1 above. 

4.3 The WHO~EMIO regional  o f f i c e  could examine t h e  p s s i b i l l t y  of provi- 
ding technical  support and ass i s t ance  t o  a n  intra-regional scheme t o  e s t a b l i s h  
a p lant  f o r  t h e  production of E B N ,  This might prove more economical t o  the  
member states than t h e  impbrtation of t h e i r  needs from a r e a s  where manpower is 
more expensive than it i s  i n  c e r t a i n  s t a t e s  of t h e  region. The c o s t  of f r e igh t ,  
t o t a l l y  or p a r t i a l l y ,  could be a l s o  saved. A cos t  benef i t  a ~ l y s i s  of such a 
scheme is worth a t r i a l .  

Curat ive  Medicine Divislan 
Depar tnent of  Health 
UNRWA HQ 

21 September 1977. 



ANNEX I 

QATA ON SYRlbGES USP) AM) 
IIUJBXWNS GIVEN 

: Syringes: Percentage Distribution of : No* of : Ratio of : 
: St ir i -  : S~rina es : Injecr : Syringes to: 
: l i sed : 1ml 2 ml 5 ml 10 m l  : tions : Injections : 

A. a e l d  w i a q  t NO* : ;s t No- : I 

2 I 
1.Lebnon : 159 : 9 40 26 2s : 1,271 : 1:8 : 
2. SAR : 634 : 5 37 52 6 : 951 : 1:2 : 
3. Jordan : 650 : 4 49 39 8 : 5,530 : 129 : 
4, W/B Jordan : 340 : 3 43 30 1A : 2,604 : 188 t 
5. Gaza : 372 : 2 27 38 33 : 7,997 : 1821 : 

Agency wide ' 2,155 4 + 40 40 16 18,353 ' I 

: : 189 , . . . . : t 
B. BY S ize  of : 1 : 

H. Centre : : : : 
: 

1. Bicl *. . . 
a. Inj. R. ' 1,064 : 1 31 5 2 16 ' 8,537 ' 1:8 * 
b. I\rCH/1P 353 9 68 23 0 2,524 187 . 
r% SF : 1,417 : 3 40 45 12 : 11,061 ' 1:8 : 

I 

: 
2. Medfm : I 

a. Inj, R, : 274 : 0 39 35 26 : 4 , 0 5 0 :  lt15 : 
b. W I P  : 115 : 23 39 33 5 : 1.341 : 1812 : 

Aaentv wide 



C O S T  A N A L Y S I S  

A. I N  - P U T  : B. OUT - WT 

r 1. Manpmer : 2. Others : 3. Total : Distribution of 
Field lNise : Iruectlons 

r $ % :  $ % $  % : % 

1. Lebanon r 136.34 96.5 : 5.17 3.5 1 141-51 13 : 7 
2, S.A.R. 130.19 88,7 -6.59 11.3 146-78 13 r 5 

3. Jordan 362.69 93.5 ' 25.13 6.5 387.82 36 f 30 
4. W/B Jordan : 173.44 93.8 : 11.53 6.2 r 184.97 17 : 14 
5, Gaza 202.33 88.3 26.82 11.7 2B.15 21 " - 44 

Agency lade r 1,004,99 92.2 : 85.24 7.8 1 1,090.23 100 : 100 

By Saze of 
H. Centre 

3. Small 

a. In j .  R. 104.26 90.4 3 1 . 1 2  9.6 ' 115.38 11 ' 9 
b, kCH/IP 26.28 83.6 5.15 16.4 % 31.43 3 % 2 

c, S/T 11 

Aaency Wlde I 

a. 1nj .R.  731.93 93.0' 55.44 7.0 787.37 72 " 77 

b. LCH/IP 273.06 90.2 29.80 9.8 302.86 28 23 

c, Total 1,004.99 92.2; 85.24 7.8 % 1,090.23 100 100 



........................ 
z 8 g g R  

% -  r t r i o o o  . 
b d o o ' d d  

' " ' R $ g f ; l  d l  q o o  a .  . . 
Z@I 0 0 0 0 0  H 

as CV S 8 E 3  ,, g 2 0 0 0  $ 1  b o d d d d  



ANNEX IV 

COST ANALYSlS OF DSBN v. s. UJNVENTIONAL STERILIZATION 
BAS& ON 1976 NO. OF IUECTIONS 

4 

A, Data on 1976 B. Cost of DS 8 N; C. & s t  of C6 8 N D. Economic Gain (loss). 
t - az 4 

: I I (  I study Rates I- 
: Less Cost of Others : 8 

:a. fnjec- :b, Manpower : c. 0thers;d.UNIZS : :. Marret:f.UNICS :g. Market : h. UNICEF.: i .  Market : 
t l o d  r Price : R l c e i  d-c e-c : b - f :  b-g 

FIEID given : : I 2 :  

8 No. 8 & 0 :  $ :  3 .  $ $ :  
m h  8 8.900 : 1.SP 

5 
101 : 294 : 500 193 f 399 : 1.137 : 93 1 

s.A.. R : 331900 : 8;€23 : 1,125 : 1,119 : 1,906 : (6) : 781 2 8;62Q : 7,842 
Jordan : 47,300 : 3,462 338 : 1,561 r 2,659 : 1,223 : 2,321 : 2,239: 1,141 
YI/B Jordan: 39,700 : 2,354 : 197 : 1,310 : 2,232 : 1,113 8 2,035 : 1,241 : 319 
Gaza : 90,700 : 2,775 : 444 : 2,993 : 5,098 : 2,549 : 4,654 : 226 : (1,879) - 
Agency r 220,500 : 18,544 : 2,205 r 7,277 : 12,395 r 5,072 : 10,190 : 13,472 : 8,354 

Wide : 
t 

: 
I.R. - 
Lebanon : 95,200 
S.A.R. : 135,700 
Jordan : 343,200 
W / B  Jordan: 193,800 
Gaza : 337,000 

Agency 1,104.900 
Wide : - - : ---- - % 

: : r x 
TOTAL 1,325,400 : 86,440 : 7,440 : 61,969 : 79,053 : 54,529 : 71,613 : 31,911 : 14,827 
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