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Rapid Antigen Detection Testing In Diagnosing 
Group A f3-Hemolytic Streptococcal Pharyngitis 
Sue A.]oslyn, PhD, Gregory 1. Hoekstra, DO, andJohn E. Sutherland, MD 

Background: The purpose of this study was to detennine the accuracy of diagnosing group All-hemolytic 
streptococci (GABHS) with rapid antigen testing compared with throat culture methods commonly used. 

Methods: Two separate studies were conducted. Initially, 182 patients with acute pharyngitis had both 
throat culture (sheep blood agar or Strep Select Agar) and rapid antigen detection screening tests 
(Directigen1.2.3 Group A Strep) perfonned. For the second study, a rapid antigen detection test (Directigen1.2•3 
Group A Strep) was obtained from 614 patients. All subjects who screened negative (n=469) received a 
throat culture. All subjects who screened positive (n= 145) were treated with antibiotics, and 31 of these 
patients received a throat culture. Statistical analyses included calculating sensitivity, specificity, positive and 
negative predictive values, and prevalence. 

Results: For the initial 182 patients, the prevalence of GABHS was 12 percent. Sensitivity was 95.45 
percent, specificity was 96.25 percent, positive predictive value was 77.78 percent, and negative predictive 
value was 99.35 percent. In the second group of subjects, four false-negatives were present (negative 
predictive value=99.18 percent). 

Conclusions: Results of these pilot studies indicate that an extremely low percentage « 1 percent) of 
subjects with GABHS escaped detection with our rapid screening test methods. These results conflict with 
results from previous investigations, which have reported relatively low specificity and sensitivity of rapid 
antigen detection tests when compared with throat cultures. Results from this study support treatment 
protocols based on a rapid screening test as a single diagnostic test. (J Am Board Fam Pract 1995; 8:177-82.) 

In the United States acute pharyngitis is the third 
leading reason for physician office visits, account
ing for nearly 27 million office visits annually.! 
Approximately 5 to 15 percent of acute pharyn
gitis cases are caused by group A j3-hemolytic 
streptococcus (GABHS).2,3 Until recently 
GABHS infections and their sequelae have not 
been considered a major public health problem, 
even though as many as 4 percent of untreated or 
ineffectively treated cases could lead to acute 
rheumatic fever.4 During the 1980s published re
ports indicated an increase in numbers of cases of 
acute rheumatic fever in several areas of the 
United States5•7 associated with several specific 
streptococcal surface M proteins.4,5 Severe 
GABHS infections have been reported recently 
in the press from around the world. 

Submitted, revised, 8 August !994. 
From the School of Health, Physical Education, and Leisure 

Services, University of Northern Iowa, Cedar Falls, IA (SA]), 
and the Waterloo Family Practice Program and the Department 
of Family Practice, The University ofIowa College of Medicine, 
Waterloo (GLH,JES). Address reprint requests to Sue A.Joslyn, 
PhD, Community Health Education, University of Northern 
Iowa, Cedar Falls, IA 50614·0241. 

The best strategy to detect and treat all cases of 
GABHS remains controversial. Some clinicians 
prescribe an antibiotic for every patient who 
has signs and symptoms of acute pharyngitis. 
This method results in unnecessarily treating an 
estimated 85 to 95 percent of patients,2,3 which 
could result in adverse reactions, allergic reac
tions, and increased resistance to antibiotics. This 
method also adds $10 to $60 in costs for anti
biotics to the patient's office visit. Other clini
cians obtain throat cultures from all patients with 
acute pharyngitis, which is relatively expensive 
($17 to $35) and time consuming (24 to 48 hours 
for results). 

Many clinicians consider clinical characteris
tics, such as fever, tender cervical adenopathy, 
oral petechiae and exudate, and the absence of 
common cold symptoms, before recommending 
treatment or throat culture. Signs and symptoms 
of GABHS are nonspecific, however, and have a 
highly variable natural course and outcome. 
Overall accuracy of clinical assessment alone is 
about 50 percent.8. 1I 

Compounding the problem of making treat
ment decisions are the many patients who expect 
immediate antibiotic therapy to reduce symptoms 
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of acute pharyngitis. Physicians might feel com
pelled to satisfy the patients' desire for antibiotics. 

Rapid antigen screening methods have been 
developed that are quick (10 minutes versus 24 to 
48 hours for culture) and relatively less expensive 
(approximately $10). The reported sensitivity of 
screening tests, however, ranges from 50 to 100 
percent when compared with conventional cul
ture methods12-20 and 31 to 50 percent when 
compared with two-plate culture methods. 21 If 
these reports are correct, many patients with 
GABHS would go untreated if a rapid screening 
test were the only basis for treatment. Most fre
quently, rapid screening tests are used in conjunc
tion with throat cultures, where all negative 
screening tests are cultured. This diagnostic 
option will add a considerable expense to the 
majority of patients' charges. 

Clinical decision making for treatment of acute 
pharyngitis should be based on several factors: 
(1) cost of diagnosis (culture or rapid screening), 
(2) time to diagnosis and treatment, (3) high sensi
tivity of the test to avoid missing patients with 
disease, and (4) high specificity of the test to avoid 
treating patients unnecessarily. The need arises 
for testing methods that address these concerns. 
We conducted a pilot study of GABHS rapid 
antigen testing to determine whether clinically 
accurate results (high sensitivity and specificity) 
could be obtained quickly and inexpensively with 
rapid antigen testing. 

Methods 
Adult and pediatric patients complaining of 
symptoms of acute pharyngitis at a community
based family practice residency program office 
during spring through fall 1993 were included in 
this study. Two separate pilot studies were con
ducted on this patient population. For the first 
study 182 consecutive patients had both throat 
culture and rapid screening tests performed. 
Throat swabs were obtained by 1 of 3 laboratory 
technicians by simultaneously rubbing two sterile 
rayon-tipped swabs (Sterile Rayon-Tipped Appli
cator, Abco, Milwaukee, WI) over the posterior 
pharynx and both tonsils (or tonsillar fossae). One 
swab from each pair was immediately streaked 
onto a blood agar plate (Strep Select Agar or 
sheep blood agar, Bioclinical Systems, Annapolis 
Junction, MD). A bacitracin disk (faxos A disc, 
Becton Dickinson Microbiology Systems, Cock-
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eysville, MD) was placed on the primary inocu
lum and allowed to incubate at 37°C. The plates 
were examined at 24 and 48 hours for presence of 
GABHS. This culture method is easily replicated 
and currently the standard culture method used in 
primary care offices. Although more sensitive cul
ture methods are available, they are more expen
sive and more complicated than this method and 
are not necessarily practical in primary care set
tings.14-17,19,22-24 

The second swab from each patient was used to 
perform rapid GABHS antigen testing using 
Directigenl_2_3 Group A Strep (Becton Dickinson 
Microbiology Systems, Cockeysville, MD) ac
cording to the manufacturer's directions. Three 
drops of the specimen extract were passed through 
a membrane impregnated with antibodies specific 
for group A streptococcus antigen. Antibody lipo
some complexes containing a pink dye were then 
passed through the membrane. The liposomes 
immediately bound any trapped group A strepto
coccus antigen that was present. A test was con
sidered positive if a complete triangle could be 
discerned on the membrane. Faint triangles were 
considered positive. A pink control dot (only) was 
present on the membrane for a negative GABHS 
screen. 

For the second pilot study, a rapid screening 
test was obtained from 614 patients, using the 
Directigenl_2_3 Group A Strep test, as described 
above. For the 469 patients with negative screen
ing results, a throat culture was obtained using 
methods described above. If screening results 
were positive (n= 145), patients were treated with 
antibiotics; 31 of these patients were selected for 
throat culture as a convenience sample to check 
for proportion of false-positive screening tests. 

The rationale for the second pilot study was as 
an analysis of available data. Because the specifi
city of the first study was very high, we discontin~ 
ued culturing all patients but thought the subse
quent data revealed important results. The number 
of false-positive screening tests were of much less 
concern than false-negative screening tests. 

Statistical analyses included calculating sensi
tivity, specificity, positive and negative predictive 
values, and prevalence for the initial 182 patients. 
Descriptive results are presented for the subse
quent 500 patients (this excludes patients who 
tested positive with the rapid screening and who 
did not receive a follow-up throat culture). Sensi-
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tivity, specificity, positive predictive value, and 
negative predictive value for the screening test 
used in these pilot studies are based on results of 
the culture method described above. Although 
we recognize the limitations of this method, it 
remains a practical and commonly used culture 
method. 

Results 
Average age for this group of patients was 19.88 
years (standard deviation 16.74 years). Fifty-one 
percent were aged 18 years or younger. Approxi
mately 62 percent of the patients were female. 
For the first pilot study, 182 consecutive patients 
received both a rapid screening test and a throat 
culture. Results of this patient sample are cate
gorized in Table 1. The prevalence of GABHS 
was 12 percent in this population (data were col
lected during low-prevalence seasons). Sensitiv
ity was 95.45 percent, indicating that of all pa
tients with GABHS, more than 95 percent were 
found. Specificity was 96.25 percent, which sig
nifies that of all patients without GABHS, 96 
percent were accurately categorized as such. 
Predictive value for a positive test was 77.78 per
cent, indicating that of all patients who screened 
positive, almost 78 percent actually had 
GABHS. Predictive value for a negative test was 
99.35 percent, which meant that of all patients 
who screened negative, only 0.65 percent of 
cases with GABHS were missed by the screening 
test (one false-negative). 

Results from the second group of patients are 
presented in Table 2. All patients with a negative 
screening test, along with a convenience sample 
of those with a positive screening test, received a 
throat culture. Only four false-negatives were 
present in this sample (negative predictive value= 
99.18 percent). 

Table 1. Results from 182 Patients Receiving GABHS 
Rapid Screening Test and Throat Culture. 

Screening Test 

Positive 

Negative 

Culture 

Positive Negative 

21 6 

154 

Sensitivity: 95.45%; specificity: 96.25%; poslt!ve predictive 
value: 77.78%; negative predictive value: 99.35%. 

Table 2. Results from 500 Patients; Cultures on All 
Patients with Negative Screening Results and a Sample 
of Those with Positive Screening Results. 

Screening Test 

Positive 

Negative 

Predictive value negative: 99.18%. 

Discussion 

Culture 

Positive Negative 

25 

4 

6 

465 

The purpose of this study was to determine 
whether clinically useful and accurate results 
could be obtained from a rapid, inexpensive 
screening test for GABHS in a primary care set
ting. Results of these pilot studies indicate that an 
extremely low percentage « 1 percent) of sub
jects with GABHS escaped detection with our 
rapid screening test methods. 

Our study was conducted during a period of 
relatively low prevalence, which would make case 
detection more difficult. Thus, although esti
mates reported in this paper for sensitivity, speci
ficity, positive predictive value, and negative pre
dictive value were quite high, they would be 
conservative estimates of actual values. These re
sults conflict with results from previous investiga
tions, which report relatively low specificity and 
sensitivity of rapid antigen detection tests17,20,21,25-29 

when compared with throat cultures. We believe 
these statistical differences could be a result of 
differences in laboratory techniques. Our labora
tory technicians strictly adhered to standard tech
niques for throat swabs, screening tests, and cul
turing. If laboratory technicians did not believe 
subjectively they obtained a good throat swab, 
they would attempt repeated firm swabbing of 
tonsils and posterior pharynx until they were con
fident of a good swab. Greater accuracy of rapid 
screening tests might be realized with proper 
training, experience, and quality control. 

When a large number of subjects are needed for 
a study of acute pharyngitis and GABHS, they are 
often recruited from emergency department or ur
gent-care settings.28-31 Results and recommenda
tions from those studies might not be generalizable 
to primary care office settings. Reports of studies 
conducted in settings similar to ours show their re
sults to have a range of sensitivity from 45 to 93 
percent and specificity from 75 to 98 percent,31-34 
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indicating that the differences in results are due to 
factors other than differences in clinical settings. 

Current recommendations for accuracy of 
GABHS diagnostic tests are less than 2 percent 
false-negatives and less than 10 percent false-posi
tives.35 Fewer false-negatives are acceptable, be
cause failure to treat a patient with GABHS is 
considered worse than unnecessarily treating a pa~ 
tient who does not have GABHS. These recom
mendations for acceptable number of errors 
would yield a sensitivity of ;;;.94 percent, a speci
ficity of;;;. 89 percent, a positive predictive value of 
;;;. 73 percent, and a negative predictive value of 
;;;. 98 percent. Results from our study are well 
within these guidelines and therefore support 
treatment protocols based on a rapid screening 
test as a single diagnostic test. This single test 
would eliminate the need for expensive and time
consuming throat cultures. In our practice the fol
lowing treatment protocols have been proposed: if 
the laboratory technician obtains a subjectively 
"good" swab, and the screening test is negative, no 
treatment will be given. Conversely, if the rapid 
screening test is positive or if specific clinical signs 
indicate presence of GABHS, antibiotic treatment 
will be initiated appropriately. There will remain a 
very small number of patients with GABHS who 
have nonspecific signs and symptoms and who test 
negative and do not receive treatment. This prob
lem also occurs with the commonly used throat 
culture methods described above, which are not 
100 percent sensitive or specific. 

One benefit of using a rapid screening test for 
diagnosis of GABHS is the ability to begin pallia
tive measures immediately when the test is posi
tive. Although patients infected with GABHS 
want a reduction in signs and symptoms as soon 
as possible, some researchers and clinicians prefer 
delaying antibiotic treatment so the patient can 
generate antibodies against the organism. In one 
study that compared immediate with delayed (48 
hours) treatment, researchers found statistically 
significant differences in relapses (7 percent ver
sus 2 percent, respectively), early recurrences (16 
percent versus 5 percent, respectively), and late 
recurrences (13 percent versus 3 percent, respec
tively).36 Previous investigators have reported no 
sequelae of GABHS when a patient is treated 
within 9 days of onset of sore throatY Results of 
these studies might generate more controversy in 
selection of treatment regimens. 
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As a result of this study, we propose that further 
testing be done in primary care practice settings 
on a larger number of patients using the tech
niques described above. Further study would 
include using the throat culture method most 
convenient to primary care practices for repro
ducibility and generalizability of the results of this 
investigation in other primary care settings. We 
also recommend a study of the accuracy of 
GABHS rapid antigen detection testing using 
more sensitive and specific culture methods as 
the standard. Anaerobically incubated selective 
streptococcal agar (5 percent sheep blood agar 
containing crystal violet, colistin, and trimetho
prim-sulfamethoxazole) is more sensitive and spe
cific in detecting cases of GABHS21,38-41 and 
could reduce the number of false-positives found 
with rapid screening tests that might, in fact, be 
cases of GABHS. 

Julie Smith, CMA, Marcia O'Brien, CLA, and Cindy Gomis, 
CLA, provided technical support contributing to this research 
project. 

References 
1. Cochi S, Fraser DW, Hightower AW, Facklam RR, 

Broome cv. Diagnosis and treatment of streptococ
cal pharyngitis: survey of US medical practitioners. 
In: Shulman ST, editor. Pharyngitis - management 
in an era of declining rheumatic fever. New York: 
Praeger Publishers, 1984:73-94. 

2. Cebul RD, Poses RM. The comparative cost
effectiveness of statistical decision rules and experi
enced physicians in pharyngitis management. JAMA 
1986; 256:3353-7. 

3. Walsh BT, Bookheim ww,Johnson RC, Tompkins 
RK. Recognition of streptococcal pharyngitis in 
adults. Arch Intern Med 1975; 135:1493-7. 

4. Fischetti VA. Streptococcal M protein. Sci Am 1991; 
264(6):58-65. 

5. Breese BB. A simple scorecard for the tentative diag
nosis of streptococcal pharyngitis. Am J Dis Child 
1977; 131:514-7. 

6. Kaplan EL. The resurgence of group A streptococcal 
infections and their sequelae. Eur J Clin Microbiol 
Infect Dis 1991; 10:55-7. 

7. Congeni BL. The resurgence of acute rheumatic fever 
in the United States. Pediatr Ann 1992; 21:816-20. 

8. Ayoub EM. Resurgence of rheumatic fever in the 
United States. The changing picture of a preventable 
illness. Postgrad Med 1992; 92:133-6,139-42. 

9. Reed BD, Huck W, French T. Diagnosis of group A 
l3-hemolytic streptococcus using clinical scoring cri
teria, Directigenl _2_3 Group A Strep Test, and cul
ture. Arch Intern Med 1990; 150:1727-32. 

---------------------------------------------------

 on 19 A
pril 2024 by guest. P

rotected by copyright.
http://w

w
w

.jabfm
.org/

J A
m

 B
oard F

am
 P

ract: first published as 10.3122/jabfm
.8.3.177 on 1 M

ay 1995. D
ow

nloaded from
 

http://www.jabfm.org/


10. Poses RM, Cebul RD, Collins M, Fager SS. The ac- cocci from cases of pharyngitis.] Clin Microbiol 
curacy of experienced physicians' probability esti- 1989; 27:1657-8. 
mates for patients with sore throats. Implications for 25. Carey RD, Tilyard MW, Morris RW. Evaluation of a 
decision making.]AMA 1985; 254:925-9. rapid diagnostic test for group A f3-haemolytic strep-

11. Shulman ST. Streptococcal pharyngitis: clinical and tococcus in general practice. N Z Med] 1991; 
epidemiologic factors. Pediatr Infect Dis] 1989; 104:410-3. 

8:816-9. 26. Moyer NP, Quinn P], Showalter CA. Evaluation of 

12. Radetsky M, Wheeler RC, Roe MH, Todd]K. Com- the Directigen 1,2,3 Group A Strep Test for diagno-
parative evaluation of kits for rapid diagnosis of sis of streptococcal pharyngitis.] Clin Microbiol 
group A streptococcal disease. Pediatr Infect Dis] 1990; 28:1661-3. 

1985; 4:274-81. 27. Gerber MA, Randolph MF, Chanatry ], Wright LL, 

13. Gerber MA, Spadaccini L], Wright LL, Deutsch L. DeMeo KK, Anderson LR. Antigen detection test 
Latex agglutination tests for rapid identification for streptococcal pharyngitis: evaluation of sensi-
of group A streptococci directly from throat swabs. tivity with respect to true infections. ] Pediatr 1986; 
] Pediatr 1984; 105:702-5. 108:654-8. 

14. Campos ]M, Charilaou CC. Evaluation of Detect- 28. Slifkin M, Gil GM. Evaluation of the Culturette 
A-Strep and the Culturette Ten-Minute Strep ID Brand Ten-Minute Group A Strep ID technique. 
kits for detection of group A streptococcal antigen in ] Clin Microbiol1984; 20:12-4. 
oropharyngeal swabs from children.] Clin Microbiol 29. McCusker]], McCoy EL, Young CL, Alamares R, 
1985; 22:145-8. Hirsch LS. Comparison of Directigen Group A 

15. Schwartz RH, Hayden GF, McCoy P, Sait T, Strep Test with a traditional culture technique for 
Ghhabra O. Rapid diagnosis of streptococcal detection of group A f3-hemolytic streptococci. 
pharyngitis in two pediatric offices using a latex ag- ] Clin Microbiol1984; 20:824-5. 
glutination kit. Pediatr Infect Dis] 1985; 4:647-50. 30. Berkowitz CD, Anthony BF, Kaplan EL, Wolinsky 

16. Roddey OF, Clegg HW, Clardy LT, Martin ES, E, Bisno AL. Cooperative study of latex agglutina-
Swetenburg RL. Comparison of a latex agglutination tion to identify group A streptococcal antigen on 
test and four culture methods for identification of throat swabs in patients with acute pharyngitis.] Pe-
group A streptococci in a pediatric office laboratory. diatr 1985; 107:89-92. 
] Pediatr 1986; 108:347-51. 31. Pichichero ME, Disney FA, Green ]L, Francis AB, 

17. Schwabe LD, Small MT, Randall EL. Comparison Marsocci SM, Lynd AM, et al. Comparative reliabil-
ofTestPack Strep A test kit and culture technique for ity of clinical, culture, and antigen detection meth-
detection of group A streptococci. ] Clin Microbiol ods for the diagnosis of group A f3-hemolytic strep-
1987; 25:309-11. tococcal tonsiIlopharyngitis. Pediatr Ann 1992; 

18. Dobkin D, Shulman ST. Evaluation of an ELISA 21: 798-805. 
for group A streptococcal antigen for diagnosis of 32. Gerber MA, Spadaccini LJ, Wright LL, Deutsch L. 
pharyngitis.] Pediatr 1987; 110:566-9. Latex agglutination tests for rapid identification of 

19. Yu PKW, Germer ]], Torgerson CA, Anhalt]P. group A streptococci directly from throat swabs. 
Evaluation of TestPack Strep A for the detection of ] Pediatr 1984; 105:702-5. 
group A streptococci in throat swabs. Mayo Clin B. Hasin M, Furst A. Sore throat in family practice: 
Proc 1988; 63:33-6. comparison of blood agar throat culture with a rapid 

20. Hoffmann S. Detection of group A streptococcal enzyme immunoassay test for diagnostic purposes. 
antigen from throat swabs with five diagnostic kits in ] R CoIl Gen Pract 1989; 39:332-4. 
general practice. Diagn Microbiol Infect Dis 1990; 34. Hermoni D, Bluzer Z, Strulov A, Ries S. Evaluation 
13:209-15. of a rapid method for diagnosing streptococcal 

21. Wegner DL, Witte DL, Schrantz RD. Insensitivity pharyngitis in a rural community clinic. Isr] Med Sci 
of rapid antigen detection methods and single blood 1991; 27:192-5. 
agar plate culture for diagnosing streptococcal 35. Stillstrom], Schwan A, Bjorklind A. Streptococ-
pharyngitis.]AMA 1992; 267:695-7. cal throat infection: calculation of test standards and 

22. Kellogg]A. Suitability of throat culture procedures a comparison between an antigen detection test and 
for detection of group A streptococci and as refer- culture. Scand] Prim Health Care 1991; 9:149-54. 
ence standards for evaluation of streptococcal 36. EI-Daher NT, Hijazi SS, Rawashdeh NM, aI-Khalil 
antigen detection kits. ] Clin Microbiol 1990; IA, Abu-Ektaish FM, Abdel-Latif DI. Immediate vs. 
28:165-9. delayed treatment of group A f3-hemolytic strepto-

23. Gerber MA, Randolph MF, DeMeo KK. Liposome coccal pharyngitis with penicillin V. Pediatr Infect 
immunoassay for rapid identification of group A Dis] 1991; 10:126-30. 
streptococci directly from throat swabs.] Clin Micro- 37. Catanzaro F], Stetson CA, Morris A], Chamovitz R, 
bioI 1990; 28: 1463-4. Rammelkamp CH]r, Stolzer BL. The role of the 

24. Manasse R]. Evaluation of the pacific biotech streptococcus in the pathogenesis of rheumatic fever. 
CARDS Strep A test for detecting group A strepto- Am] Med 1954; 17:749-56. 

Rapid Antigen Strep Testing 181 

 on 19 A
pril 2024 by guest. P

rotected by copyright.
http://w

w
w

.jabfm
.org/

J A
m

 B
oard F

am
 P

ract: first published as 10.3122/jabfm
.8.3.177 on 1 M

ay 1995. D
ow

nloaded from
 

http://www.jabfm.org/


38. Tolliver PR, Roe MH, ToddJK Detection of group 
A streptococcus: comparison of solid and liquid cul
ture media with and without selective antibiotics. Pe
diatr Infect DisJ 1987; 6:515-9. 

39. Mirrett S, Monahan JS, Reller LB. Comparative 
evaluation of medium and atmosphere of incubation 
for isolation of Streptococcus pyogenes. Diagn Micro
bioI Infect Dis 1987; 6:217-21. 

182 JABFP May-June 1995 Vol. 8 No.3 

40. Kurzynski TA, Van Holten CM. Evaluation of 
techniques for isolation of group A streptococci from 
throat cultures. J Clin Microbiol1981; 13 :891-4. 

41. BellonJ, Weise B, Verschraegen G, De Meyere M. 
Selective streptococcal agar versus blood agar for de
tection of group A l3-hemolytic streptococci in pa
tients with acute pharyngitis. J Clin Microbiol 1991; 
29:2084-5. 

 on 19 A
pril 2024 by guest. P

rotected by copyright.
http://w

w
w

.jabfm
.org/

J A
m

 B
oard F

am
 P

ract: first published as 10.3122/jabfm
.8.3.177 on 1 M

ay 1995. D
ow

nloaded from
 

http://www.jabfm.org/

