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The purpose of this study was to assess physi-
ci:'ns' practices in the use of laboratory tests at a 

public hospital in Egypt. Methods included 
medical record reviews, intervies with selected 

physicians, literature review, and cost analysis. 
Three variables were examined in the medical 
record: appropriateness ot'lahoratory tests, lah-
oratorv tests pertormed hut not tsed as a hasis 
for clinical treatment, and laborator. tests 

requested but not perforned. Direct and in-
(irect costs f'or each test were calculated. Results 
of the Nim.utv ;...:! that 31.4% of tIle tests 
were inapproj)riate, 20.1 % of test results were 

not used in treatment decisions, and 16.3% were 

not perf'ormd. Inappropriate an( unuse(l tests 
accotunted for 22.6% of the annual total )udget 
(eficit for the hospital laboratory. To improve 
the quality of )atient care and to decrease the 
wasteful use of' resources, the hospital ti~rmed 

process impirovement teams to develop clinical 
guidelines for i)rol)let-l)rone tests and to im-

)ro~ve processes for requesting and providing 
laboratory results in a timely manner. 

Iappprie uKe,y ordIs: Onalityvitastiattc, apr.pi use of 

laboratory tests, variation inclinic;tl practice, process 
improvcment of laboratoly procedttrcs/furlictions. 

INTRODUCTION 
The Ministry of Health (MOH) in Egypt 

initiated the Cost Recovery for Hlealth Project 

(CR IP)in 1988 with funding front the United 
States Agency for International Development 
(USAI)). 

The Ministry of Ilealth in Egypt subsidizes 

care in Egypt through various sources, 
including allocations from the national budget, 
beneficiary paynments, insurance, and donor 

funds. These sutosidics are presently very lim

itcd, which results in high cost, low utilization, 
and low q uality of hoslital care. The objective 

of this project was to help selected MO)-1 facili
ties generate and manage their own income 
through the developtment of cost recovery sys

fets. 
The Cost Recovery for I calth Project 

focuses 'Ontechanistus that will provide recov

cr' of the greatest percentage of costs for the 

Ministry of I Icalth curat vc services from those 
who can afford to pay. The MOI recognized, 
however, that inorder for hospitals to generate 
income, the quality of care must be improved so 

that those clients abhle to pay for services will be 

willing to do so. Thus the need for quality 

assuraice strategies to enable public hospitals 
to function more auttonmously, with decentral
ized management, to attain higher quality and 
more efficiency. 
The May 15 Public ltospital, where the gov-

Cmnt budget allocation is fixed and limited, 

is inia period of transition to a cost recovery 
hospital that can generate alld IlltilgC its Own 
income. Identifying sources of waste and incfli
ciencics is crucial to the achievement of this 

objective. 
May 15 Public Hospital is one of the CRHP 
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hospitals that started its quality iniprovenient 
initiative through the dcvclopnment of a Ou,alitV
Assurance (OA) Program. To improve tile qu-

lity of patient care and to deceaCCse waste, the 
hospital Otulity Assturance (QA ) ('ummittee 
conducted a series of' studies to assess physi-
cians' diagnostic practices. This paper presents 
the results of a sttidv condtuctCd to assess physi-
clalls practices inI the use of lahoratory tests. 

NIATEIRIALS AND ME'THYOI)S 

Medical records of all 1 .. ucI.tts admitted to 
the hospital during the month of' August I,i93 
(n = 275) were selected as the sampling frame. 
These records \were reviewed to select only 
patielts I'Or who ll bItoratortV tests hild been 
reltuested (I =00). Figure I presents the oper-

ational framlework used in this study. 
The next step wai1thle medical record review 

conducted by the ChiCf of the Pediatrics I)e-

partniient. The revie\Ver exairiInCd tire followin.. 
variables: 

.. -\lropriateness of labhoratory tests. de-L 

fined as the degree to which ltboratory 
tests requsted were relevalt to patient's 
symptoms and provisional diagnosis. 

2. 	 Unused laboratorv tests, dehined is tests 
coindI ucted but for which treatment ie
cisionls \\ere made without the use of test 
results. Trett Inclt lcCisions were debined 
as an\' kind of mlledi,:al intervention pro
vided hy a physician ratnging lr(om the 

prescription of' IIrdicat ion. perfornilatce 
of surgical or non-surgical )rOcedures. to 
referring or discharging paticnts. A test 
was considered utntsed if one of" two cri
teria was met: the treatnent Irovided Ito 
patients \'ts clinically inconsistcnt With 
the laboratory test rcsults: or the test re-
stilts were made available to tire physiciai 
after tile patient wvs treated. 

3. 	Laboratory tests rCqttestCd hut not per-
fo0rml1ed, deblet it,, those tests requested 
but f'or which rcsIts were not availalc in 
the inedicitl recold at the time of the 
review in( October I)3 (all laboratory 
results at Nlay1 1 Iospital, iiclttding late 
results, ai aldcd to0 the medical record ill 
order to complete tile patient',; file upon 
discharge). 

May 15 Hospital has no explicit clinical giide-
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FIGUR.: 1. ( )perational framewcork of the studl'. 

lires to0 :asscss the itppIropriateess of" patient 
clle. Instead, impltlicit guidelines hased on tire 

physician's knowledge and experience are used 
as tire accepted standards of care. 

There arc several limitations to implicit 
guidelines. IPhysicianis have different Opinions 
of' case mnallli'etll hlich ntay coitlribtite to 
variations inl clinical practice. Sirilarly. physi
ctis ilray have different levels of stringeincy ill 
case latlgellelt. Since luidlelines Ior case 
illaliagellent are not predeternmined it is if li
cult to assess lperiltrritre ltilllig plrvsiciais for 
the imlro)\'eectt of clinical pr:tctice. 

Thus, explicit standlatrdls can lead 1t improved 
case g n inltruOdtcing sp¢cibic gtuide



Use of laboratory tests 

TABLE I. 

Tvpe of test 

Urine 
Stool 
Blood Ui e 
S.O catilline 

S(OT 
S( JlT 
S. Bilirubin 
Alkaline Phosphate 
("(I 
Ilb 
Bleeding lie 
(lotting limc 
FSR 
FIastine Blood Staer 
lPost-tPrandlial lhod Sugar 

[otal 


1-stinated loss per .year= 

27 

Financial loss (le(o inappropriate and unused tests 

I..F. - lg.vptian lounds: 3.77 = UE.U.S. SI1)(). 

Total numLbiher of
inapl'propriate and 

tunused tests 

15 
8 

22 
I(0 

7 
2 

7 
7 
8 

27 
6 
6 
2 

6 
3 

136 


6933.6))I.E.). 

Cost/test (1-.E.)* 

1.41) 
1.80 
4.5(0
5.2(0 
7.75 
7.30 

11.00 
8.60 
8.5) 
2.70 
1.60 
1.60 
2.5) 
2.25 
2.25 

Total loss/month (L.E.) 

21 .() 
14.40 

99.0 
52.001 

54.25 
14.60 

77.)0 
0).20l 
68.()) 
72.90 
9.6)
 
9.60
 
5.10 

13.50 
6.75 

577.80 

lines fot case tuanagement which will allow for 
ollre careful and effective rc.vicw of performi-

anll"ce a1tI physiciatls. Thev enhailce the uti-
lit\' of patient records by enabling physicians 
and other care givers to record what thev have 
(dlC,anid why. rhis allows for mioi'e careful and 
effective rc\'iew of ckrloriul;incc, which pro-
vides opportiunities [or anialysis to detertmine 
illplovenlcnlts which could bc nade, 

Since there \were no Cxplicit guidelincs, ile 
r'ViCwer c\eVe i graduaited forlopCd systei 
revievawin patient records for indications of the 
use Lilappropriate lalmor tests. The 
reviewer cIltlirc(l the provisional liatl)sis, 

rcatilent. and llinil diai-lnosis to detlerliie 
whet her there \witsclinical cIultsisteicyvbet weenSi 

them. Ill the rC'ie\w'ers llares of expertise 
(pediatrics ainl obstetricsti clhgy), she 
used lier ot\\i clinical knowlcdge to deemirie 
appropriateness of tests. Because of the lack of 
explicit luidehles. the inVc,,iilIIr ClidIcled 
iieetinigs \viih :Ipanel of physicians to assess (lie 

tions related to patient management. In cases 
where disagreettents ColtilLued to exist allOIlg 
tile reviewer, the panel, and the phy'sician, a 
literature review was conducted toLascertain 
clinical standards and resolve the ambiguities. 

Finally, cost analy'sis was Condutcted by tle 
(ihief I lospital Accountant for all cases with 
tests jLdged itsinappropriate or ill which iesults 
werelnot used. )irect and indirect costs for each 
test \\'cre ctIcIulleduL. d the tolal estiuMIed loss 
for tile month of A LtlLtst was deternilted. An 
estimate ofthe loss per ycar for alltests was then 
Calculated (see Table I). 

Sixtv-!,ix patients admitted to the hospital ill 
(lie nliontlof ,\ugust 1993, had at least one 
litlatorv test ordered: there were i total of 
264 tests ordered for these 66 patienits. A review 
o1 the inediC(il records show\'ed that l least Otie 
iriapproprialc laboratorv test was retUested for 

clinical ;ippropriateciss l laborator tests ini 3-1 ofthese 66 pIaients (52' ). Ofthe hotalolof2(,4 
cases ill their rlleas of expCrlise. These pitiels 
iilhidedIt le Ihysicin hantdlirtg tile case. 

lThree orthopedic, live ttrology, atnd four 
intlelnal medicitie cases were rev'ie\Cd i this 
tiantcr with the panel of plysiciatis id the 
physician in charge of the Case to clarifylltleS-

laboratory tests (rdercd, 83 tests (31.4",0) were 
inappl priate. 

[Fitll'e 2 presctits the ltiUllher of requested 
laboratory icsts jldged ;Is itiapropriate, 
utised, and/or uilperlilted for etch type of 

test. Blood Urea was tlhe Most inapol)priately 

//
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Post Prandial Blood Sugar 

Fasting Blood Sugar 

ESR 

Clotting Ti me 

Bleeding Time 

c.i-
 Hb 

CBC 
o 	 Alkaline Phosphate 

Serum Bilirubin 
SGPT 

N. Rafch and D). EI-Tobgi 
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utilized to compute financial 
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losses listed on Table 1. 

Inappropniate Tests LiiTests Not Used -

FI;URIE 2. )istributtion oflaboratorv tests. 

used test, since 68% of test requests were 
judg,.d as clinically unnecessary. For SG(OT, 
Alkaline Phosphate. and Seutm BiliLrubinl tests. 
62.5%, of tests requested were unnecessary. All 
Bleeding Time and (lotting Time tests ordered 
were considrCcl to he mCdicall' needed he-
cause all patients for whoil the tests were 
ordered were scheduled for surger'. 

Analysis of utnused lahoratory tests indicated 
that 56 of 204 requested tests (20. I%) were 
performed but were not used in treatment de-
cisiolns (Fig. 2). These tests were found in 13 of' 
the 66 patient records reviewed (I 9.7,). 
Further analysis indicated that for 80% of these 
tests, the treatment prov\'ided was not Clinically 
consistent with the test results. For exatnple, a 
C1C test was requested for stuspCcted apI)eidi-
citis. The results of the test indicated a Normal 
Le'tcocytic Count. In spite of the test result, an 
appendectomy was perf'ortiled. For the reniain-
itig 20% ofltests, results were provided after the 
physician had tr'eated the patient. This was 
detertmined by comparing the date of the test 
result With the date of the treattnent in the 
medical record. For example, in113% ofsurgery 
cases, surgery was perflormed prior to the avail-
ability of lBleeding Time and Clotting Titie test 
results. 

Number of Tests 

Tests Not Performed Valid Tss 

Funtheranalysis olfthe records showed that 43 
of 264 tests requested were not per'formed 
(16.3'%). These tests were ordered for 12 of tile 
66 patients whose records were reviewed 
(18. I X ). Figure 2 indlicates the distribution of 
these un1perl'ormed tests by type ofl test 
reqtested. Post Prandial tests had the highest 
percelitage of unp(erlormed tests (42.8 ,,).On 
the otlhCr hand, all S(;P'tests 'e Iperformed. 
While all BleCdingTime atid ('lotting'l'imC tests 
Verei idcItilled hy siRtgetons as climically necCss

ary, resu ltsindicated that 13.3" of Bleeding 
Time and ('lotting Time tests requested were 
not perftoriied. 

Several reaw:ns zii' have contributed to 
inappropriate tests, tntsed results, and/or 
unperf(oriCd tests. lPatinlts left the hospitli 
without physician consent (t = 4); patient:s left 
the hospital with physicianI's consent because 
they did not wartt to complete treatment (it = 

5); and patient:; died (n = 2). Other possible 
reasons included lack of interdepartmental co
ordination (for exatnple, physiciatis floti differ
ent departments treating the sane case ntay 
reqItest tests indelpendentlly) and itIOlnllete 
medical records (for example, a specialist re
reqtests iiedical tests because of inconplete 
patient records). 
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Laboratory tests were not done (n = 43) 
because of lack of supplies, equipment failure, 
laboratory response time, and poor communi-
cation between the laboratory and doctors 
(such as physicians requesting tests which are 
unavailblc/unperformed at the May 15 Hlospi-
tal). Another possiblc reason for utnused tests is 
the lack of confidence amiong physicians inhos-
pital laboratory restIlts, 

The number of inappropriatc and unused 
tests for each type of laboratory test was deter-
miined and stunmed (Table I). A total of 136 
tests were found to be either clinically Unneeded 
or performed but not used in clinical treatment. 
The cost of each inappropria te test was then 
calculated. The total loss incurred due to these 
tests during the month of August 1993, was 
577.8 Egyptian pounds (1.E..; as of November 
1994, 3.37 L.E. = U.S. $1.(0t). An estimate of 
the financial loss during :ione-year period was 
calculated by multiplying the loss during the 
month of August by 12 months and was found to 
be 6933.6 L.E. This loss accounts for 22.6%, of 
the total budget deficit of the hospital labora-
tory. 

DISCUSSION 

The results of this study provided concrete 
evidence that OA approaches and techniques 
can be used in developing countries to identify 
cluality-related problenis. This is a inecessary 
step for performance improvement aid can lead 
to practical onutcomes. It is imlportant to note, 
however, that the primary function of this study 
was to provide qunlltntitative Mieasures based on 
sound data to the QA Conmittee and managers 
of May 15 Hiospital to assist them in their 
decisions about how to improve tile quality of 
care. The st udv Was not designed to provide 
sample sizes large enolgh to permit generaliz-
ation. 

In tile first stages of development of the QA 
Program at May 15 1lospital it was evident that 
quantitative data \were needed to identify weak 
areas of performance and to prioritize areas of 
improvement. The use of q nality-of-care analy-
sis to understand clinical practices related to 
laboratory testing was the first attempt to gather 
such data-and proved useful. It provided the 
QA Committee and physicians with docu-
mented evidence of variation iii clinical practice 

among physicians; such variation had been
 
doubted by physicians prior to the study. The
 
performance of surgery without the results of
 
Bleeding Time and Clotting Tiime tests, ill
spite 
of surgeons' agreement on their need, provides 
a good example of such variations. 

This study demonstrated that soMc reqtcsted 
tests were clinically unnecessary, while other 
essential tests were not performed. It also 
demonstrated to the OA Coinllittee and the 
hospital administration that there is signilicant 
waste in the use of laboratory tests since niaii 
performed tests were either unnecessary or 
were not used in treatment decisions. 'his 
linding is especially important for May 15 Public 
Ilospital, where efficiency is crucial for achiev
ing cost recovery objectives. 

In addition, patient quality of life and care 
issues must be taken into accotiitt. Many lab0ora
tory tests are painful, titme-consuming, and 
costly. Thus, inflicting inappropriate 0r unIused 
laboratory tests oin patients can lower their 
opinions regarding the hospital, providing dis
incentives to being willing to pay for hospital 
services. 

As a result of' this study, dialogue was 
initiated between the OA Committee and pliy
siciais. The QA Committee conmunicated the 
results of the study to the heads of cliniical 
departnents, who agreed on the imiportance of 
the findings and suggested that tile information 
be disseminated to all physicians and residents 
to create awareness among them about the 
problem. Meetings with \arious physicianl 
groups followed, resulting ill frutitfutl discussio,is 
about possible causes of variation and strategies 
for improvement. Physicians agreed tliht tile 
development of standardized guidelines would 
improve clinical practices and reduce waste. 
Furthermore. discussions with physicin s high
lighted possible barriers to appropriate per
formance, including problems with the acctutracy 
of laboratory results and the laboratory re
sponse times. 

A nuniber of follow-up measures were 
planned based Oi these discussiomis. The QA 
Conmittee formed process iniproveiient teamis 
to develop clinical guidelines for selected pro
cedurcs. Clinical guidelines for laboratory tests 
have already been developed for the Depart
inents of Obstetrics and Gymiecology and IPedia
trics. Preparation of' additional clinical guide

C 
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lines isplanned for tile Department of Surgery in 
the near future. Similarly, the OA Committee 
initiated an interdepartmental process improve-
ment team-consisting of a physician, a nurse, 
and a laboratory technician-to analyze labora-

N. Rafeh aid 1). EI-Tobgi 

tol y processes. T ie aim of this tearn is to review 
key labortory functions, identify inefficiencies, 
and provide solutions that will improve pro
cesses related to requesting and providing lal
oratory result!; in a timely manner. 


