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Objective: To eva lu ate th e impact of improved case m;inagement fo r sex ua ll y 
transmitted di seases (STD) at the prima1·y hea lth ca re leve l on th e inc idence and 
preva lence o f STD . 

.Design: Communily-ranclomizecl contro ll ed tri al. 

Setting: Mwanza reg ion, Tanza ni a. 

Subjects : A random coho rt of about 1000 adults aged 15- 54 years from each of 
·12 communities, in six matched pairs. O ne m ember of each pair was assignee! at 
rand o m to rec e ive th e intervention , and th e oth ers served as a compar ison 
community. Thi s cohort was surveyed at baseline and al follow-up 2 yea rs later. 
About 100 antenatal c lin ic attenders vve re ;i lso studied in each community on two 
occas ions: th e first shortly afte1· th e implem ent;it io n o f the interventi on, and the 
second approx imately 1 yea r later. 

Intervention : Improved se1vices were es tab li shed fm the management of STD, using 
the syndromic approach, in rural hea lth unit s. 

IZesults: A tot;:il of 12 534 ind iv iduals were enro ll ee! in the cohort stud y, oi w hom 
8844 (7"1 'X,) were seen again 2 yea rs l;1ter. The preva lence of sero log ica l syphi li s · 
(rapid pl asm;i reagi n litre 2: 1 :B, Treponema pa //idum haemagglul"inin assay positive) 
was G.2% in bo th intervention and comp;Hi son com muniti es al base line. 1\1 iollow­
up i t was 5.0% in th e int erve nti o n communit y and 7.0% in th e co rnp ,1 ri son 
communit y l adjusl cd re l ;1t ive ri sk WR), 0 .7"1; 95% co niicl ence inl erv,1 1 (C l), 
0.54 - 0 .93; P < 0.0 2 1. Th e pr eva lence of u1 elhritis in m;il es did nol d i ffer 
signiii ca nll y he l we~·n int erven ti on ;i nd compar ison gmups al fo ll ow-up . bu t the 
prcv,1l ence of symplomalic urelh1·iti s was 1·cclucecl by about 50% (adju sted RR , OSI ; 
95% C l, 0.24-1 .1 O; P = 0.08). Th ere was no sign ifi ca nt difference bel\\"ee n th e 
groups in the inc idence o f se lf-reported STD symp toms over the last year o f th e 
fo ll ow-up period , o r in the prev;i lence o f ;i ny STD in anlenat ,1 1 clin ic allen cl ers. 

Conclusion: The reduc tion in HI V inc idence prev iously reported in thi s intervention 
study ca n be al lribulecl lo a reduc ti on in the clur<it io11, and hence the prev;ilence oi 
symptomati c STD. 
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Introduction 

Sex u:1ll y transmitted cliseases (STD) arc :1mong rhe lll Ost 
co111mon present in g co mplaints :lt health fac ili ties in 
sub-Sa har:1n A fri ca accou 11 t in g for , in some clinics, 
more tha n 10'Y,, of aclulr atrenclers I l ,2J . Unforrun :nely 
in m:111 y cou11tries they ha ve been accordccl low prior­
ity, so th:1t health workers ;H e no t w dl trai11L·cl in thei r 
mana gem e11l and ;1re nor suppli ed with approp ri ate 
clrngs fo r their tre:ltlllL' llt. l~a ilurc to treat these cliseases 
effe cti vely aml e:1rl y h:1s rL·su ltecl in ;1 high i11 ciclen cc of 
scq uelae, affect ing pri11 cip:11l y women :rncl resulting in 
infertility, ectopi c µrcgn.1n cy :rncl ;1cl vcrse pregn:rn cy 
outcome l3,4 J. 

Now that it is clear th:H U-L\ ltablc bactnial STD facili­
tate heterosexual l ·llV transmi ss io n , the co1itrol of these 
diseases h:1 s assumccl n·L·n greater im port:rn ce 15-t·;"J. 
Strategics for STD comrol in clucle hc:1lth cclucatio11 , 
cncour:1ging peopk ro ha ve fr we r sex u:il partnns ancl 
to use condoms fo r high-risk en countns, :rnd promJ?t 
ancl effec tive tre:itmnn of cases ancl tl1cir sexu:il pan­
nns, w hi ch will redu ce the pool of infcctecl indi vid ual s 
ancl hence slow transmissioq . 

The mana gL' lll c1H of STD in rur:il health cent res in 
Africa c;1 n11 ot depend 0 11 laboratory diagnosis , si11CL' 
labor:nory facil1tics arL· not generall y avail:ihlc . The 
\X/o rl cl Hcalrh Org:llli z.1tion ha s therefore n' c on1-
111enckcl ;1 syndro llli c ;1~1p ro :1c h , in w hi c h p;1tic11ts 
p1TSL'1Hi11g \\"irh sy11dro1l1 L'S COllllllO!lly :lSSlJL" iatcd w ith 
STD :ire trL'.lled fl1r all rhe likel y c;1uscs ot- rh:1t sy 11-
drn1l1L' J<JI. ThL· ath:rnr:1ge of rhis :1ppro:1c l1 is that 
pari t·11ts recc i\T cu r:1rivL' trcar111e11t at their lirsr visir ; di e 
111 :1i11 di s:1Ch-:1m:q . .;e is rh:ll it illl· vir:1hly k:1ds tu u vcr­
tre :1t111 L'11r , \1·hich 111:1\· luVL' i111port:111r cust i111plic1-
tio11s. 

\ \IL· li;1 vt· rrai11nl '>l:1ff in lhL· s\·11dro111ic 11i;111 ;1gL·111e1H ol 
STD. ;111d stl}'l1li L·d rhL·111 1\· ith drng-; of.- prn vL·n diic:Ky 
for STD tre.rn11L·11t i11 six rur;1l hcilth u·mres :1ml their 
S:ttL·llitL' disp L· 11 s:1ries in IV\w;111 za ll..L·g io11 i11 11orth­
\\Tstn11 T:111 z:rni:1. \Ve h:1ve COlllparcd rhe i11cide11C L' 
:111d prev:de11L·L· tlr STD. ill cl ucli11 g HIV i11fectioll , ill ;1 
collllrt or ap~1ro:-;ill1:1tch- I OIHI adults in e:1ch of these 
six co111111u11i riL·s with th :H in :1 co hort of adults frolll six 
L"ll111p;iriso11 t"o1 11111u11iri c' \\·irlwut i111pru ved services . 
m·n :1 2-ye:1r perilld. \V L· h:1\·L· prL·viou sly reported that 
rhis illtl'r \iL' IHi\lll rcdun·ci till' i11cicle11CL' or HIV i11tec­
rio11 by :1f1pnl _'\ i111 :irc·ly -HI% J01. We report here the 
imp.id 01· tl1« i1Hn\·L· 1irio 11 0 11 uthn STD. 

Methods 

IVhY:lll z:1 Region is 01 1 rhe south e rn shores of Lake 
Vicroria , ;lllcl h:1s :1 pnpuhrio11 of :1bout twu rnillio11, ol 

\V hom approx i111 ate ly 25 () ()()()l ive i11 IV\w;rn z:1 muni 
pality ;mcl the re m:1i11der i11 s111all tn w 11 s and vilL1 g 
Th e design ol the i11tcrve1iti o 11 :lll d the eva luat io11 
its impa ct 0 11 1-11 \/ in c id e 11 ce, :rnd prdim111ary cl 
011 se lc cte cl STD i11di cato rs, h ave been desc rib 
previously [8, 1 OJ. The esse 11 ti:1 I feaLLl<TS ;ire su1 11111 ;1ri; 
bel ow. 

Intervention 
The i11terve1itio11 had five co mponcms: es t:1hlishm1 
of a re fcre !l ce clinic, trai11i11 g of health care provicll 
supply of cffl.·c ti ve drugs, regular supe rvision :lllcl hea 
ecl ucirion in th e t:1rget com1mmi ties to encourage i11 
viclua ls with STD symptoms to see k trea t111 e!lt ea rl y. 

The sta11clarcl trcatme 11 t rccorn111enclati rrns used h;­

bee 11 clcscr1becl i11 detail e lsewhne 11 OJ. They w1 
based 011 the aetiology of the co 111111 011 syllclro lllcs 
the region , est:1blishecl at the STD clini c, :lllcl 011 1 
:mtillli crobial suscept ibility ol- loc1 I isol:H«s of J\lci.-s, 
go 11orrhocm·. T hnapeuti c regimens hacl b0en show !l 
be m o re than 95% effect ive i11 rhe STD clilli c 1 · 
(unpublished cl:tta). lnspcctio 11 or reco rds rcvc:il ccl 1J 
in co111pari son, ul111n1unities ' health f:1cilities :1r( 
patecl cure r;ttes ol approxi111:1tel y 2% for clnll cru 
15% for gonorrhoea and chL1111 ycl ial infection and I 
than 50% t(1r syp hili s. 1-lc :dth workers wne L'1ico ura1 
t·o cou11'L'i patiL'llls concerning risk reductiu11 and 
ser io u.; co 11 seq ue 1ices of ST!) ;111d HIV inl(·ct io 11 , 
1)rovick frL'L' ni11clrn11 s, ;111d to :1d vise p:1ti L· 1Hs to re 
the ir SL'XU.il part11ers for trc:ll111L'tlt, giving thL·111 ;1 c 
to pass to c:1 ch co1it:ict i11 ordn ro t;1L·ilitall" this pron 

Impact evaluation 
TwL·ln· Lirge COllllllllllities , e;1ch co 11 sisri ng or I 

c:1tcl1111L'llt JlOpul:tri()Jl ol- a hL·:1 lrh CL' tllTL' ;111d its satel 
dispe11sariL'S, \\"LTL' sekctnl :1s rhL· ek111L·1n s l(l!" r:1mlu 
iz:1rirni. A [1rL·vio11-; surVL' Y ol- tht· rL·g ion Ii.id dt·111< 
srr: ll·ed suhsr:111ri :il gL·ogr:q.1hical v.1r iatioll\ i11 1-1 
pre v;1k11 L"L'. To hL·l11 L' 11s111·L· t·0111p:1r:1hilit y 01· rhe i1ir 
VL'!Hirn1 :rnd C(ll llj'arison Clllll lllllllitiL'S w ith rL'S J1 l'L"t 
h:1sc lin L· HIV ;111d STD prL' V:1k11cc :111d risk t;1nors 

. i11l(·n io11. the corn11H111iries \VL'IT 111:1tchl'll i11t11 six p:1 
;1s prn·1nusk described I 1 OJ. 111 e:1cl1 lll:ttchl'll pair . ~ 
co1111111111iry w;is ra11do111l y chosen to ren·i vL' rhc i11l 
vemit111 i111111t·tk1tcl y follo w i11g tl1L' h:t sL·li11L' sur v 
whnc:1s rhL· corn p:niso11 co 111111u11ity ren·ivnl thl' int 
VL' 1Hi on afrn rl1L' fo llo w-up surve y 2 yea rs Lircr. 

Main cohort 
Thl' irnp:icr of rhc inrnvL·11tio11 011 the 111 c1d L' IKL' 
pre1-:1I L' llCL' of STD w :1s 111L' <1surccl i11 ;1 coho rt 
;1pproxi111:1tL'ly I ()()(I adults aged 15- 54 ye:1rs st· knee 
r:111dolll frL1111 thL· popul:itio11 li vi ng w ithin <J() llli11 w 
nl each hL·:drh CL' Jltrc, usi 11g a cluster sa111pli11 g 111 et l 
clescrib L· cl previousl y I 12j. Dau co 11 ccrning hi sto ry 
gen ital d isc ln rgc a11d genital ulcer sy11clromc at ba . .;el 
and ar fo llow-up 2 years ];Her were collected fro!l1 1 
cohort using a st;111 cbrd questio1rnaire. 
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Ven ous bl ooci was taken at each visit fo r syphil is se rol­
ogy. After separatio n OJ se ru111, a rapid plasma reagin 
( l~ t>R) test (VD-25; fVl urex , Da rtford, Kent, UK) was 
perfo rm ed i11 th e fi eld, and subj ec ts w ith a positi ve t-est 
we re treated fo r syphili s w ith a single cl ose of 2.4 x ·106 

U of benza thin e peni cillin . Tre1w 11 c11w 1wl!id11111 hae mag­
glll tinat io n assay (TPH A; Fujirebio, Tokyo , Japa n) was 
perfo rmed in th e labo rato ry in M wan za. A r<. .. PlZ. tes t 
(;1s above) was pe rfo rnicci in the labo rato ry on :ill sera 
positive fo r T J>l-J A, anci the resul ts of bboratory (rath er 
than field) tests \\·e1-c used to assess th e im pact of the 
in terve nti o n . T itTcs ( I :2- J :32) w ere cicre rmin ed fo r 
RPl~-pos i tive sera. 

Mal e subj ects we rt' asked to provide ;1 first-void urin e 
sa mple, w hi ch w;1s tested fo r th e prese nce of leukocytes 
usin g t h e le u kocy te este rase d ip st ick test ( LE D ; 
N cphur-Test + Leuko; Doehringer- iVbnn he illl , Lewes, 
Sussex , UK). Subj ec ts repo rtin g a urethral di sc harge, 
subj ec ts w ith other cnmplainrs w ho were fo und to have 
a urcthr;1J di scharge 011 exa lllin ;Hi o n anci those \\"i th a 
pos itive LED test, we re asked to pnmit the colkcti nn 
o f ;111 i11tra-urethr.1l swab . The sw;1b was smeart·d on ;1 
glass sli ck whi ch ,,·as heat-fi xed !Cir subsequent G ra111 
stainin g; the prese nce or- intr;1 cellular C r:1111-nq;ati\"l· 
diploco cci w as taken ;1 s eviden ce of i\ ' . . !!1>111>rr/1,i1·11 c 
infec tion. A secon d swa b w;1s inse rted 2-.1 cm inside 
th e urethr ;1, ro ta te d ;1nd th e n p h c L· cl in tr.im po rt 
rnediu111 at +4°C for ;1 11uximu111 of (i h he fo rL' being 
fro zen at -20°C: and later IL'Sl"cd fi.1r C lrla111ydia rr,lt"!11>11 1t1-

1is using an antigen c 1pture L' 11 zy 111 L' i111n1un o;1-;s.1y 
(I D E I A C: h la 111 y cl i a ; N ovo N or cl is k 11 i;1g 11 o' r i b , 
C1111hridgL', Ca111brid gcshirL', U I<.). Url' rhri ris \\ · ;1 ~ 

tkfi11 c d as t·hc ~H L' '>l'JI CL' ol- 1\ · . . ~ <>111 > rrl1 1>c .i 1 · ;rn d / or 
C. tr11<" l11>11111ris infl'l't io n and / or fiVL· or m orl' pn ly-
111orphs J)L'r high JH lWer liL·ld ol-(;r;1111-sl.li11 L'l1 -; .1111 pk. 

Antenatal study 
111 o rdn Lu ohtai11 fi.1rthn i11l()r111 .Hi u 11 u11 rill· i111p.1c1 o l 
thL· imnvL·11t·iu11 u11 ST!) i11 \V(lJllL'll . ;1 s;1111pk ,, ,· I IHI 

COll SL'C uti VL' \V Olll L' n attendin g ;11JITl!atal cli11i c-; i11 l'.Kh 
Lll- tiil' 12 hl'al th CL'lltrl'S \\";JS i1ll l'l"\" il' \\" l'd .l llll l'X,llll illl' cJ 
\\ ·ith a spl'culu111 ro co llcn v;1gi11 .il ;rnd CL'n ·ic.d <\\·,1bs. 
;1 s prev iously dL·-;crihL·cl I 13 1. A lirst· sun·l' \. \\",h CLlll­
duL'l" L' d 6 111 0 11 t hs a ftl·r thL· be gi nn ing n i"" rill· n1.1i11 
coh o rt st11cl y, :111d ;1 scn ,nd sun·L·y 12 111 tl1Hh' l.l(n i11 
th e S;!lllL' co111111uniti cs (but w irh cliff<..'rl'J![ .!IH<.' 11 ,lLli 
clini c ;1rtcnckrs), and th L· prc v; il L· 11 n· n i' STI ) Cl l l ll ~'·lrn l 

in i11terventinn ;1n cl co1 npari so n co mrnu11i tiL·s. 

Statistical methods 
Th e intcrvemi o 11 i11 thi s stud y \\"a~ th l· pw\· i,-it)n ol 
irnprnvccl ST D trea tment se rvin ·s in hl'al th CL'IH r,·,; .rncl 
displ' 11S;1ries in th e co mrnunity. "Thu s thL· ;rn .1k,; i,; nt. th l' 
i111p;1cr of th e inrerventi o n was carri ed om ;1r rhl' com­
muni ty leve l, w ithin th e rna tc li cci pai rs o f rhc st ud \·. 
Fo r each m atc hed pair the rebri ve ri sk ( l ~ R ) of rhc 
ou tco me STD mark er was calcubtcd for the 1rner1·L·n-

Im pact of synd romic manage m e n t on ST D M <J y<Jud el a l . 

tio n co lllrnu11ity co mp;ired w ith th e compa ri son co m­
m u ni ty. T he overall cru de RR was calc ulated as the 
geom etri c m ean OJ the RR fro m th e six matched pairs. 
Statistical signifi can ce w as assessed w ith the paired t test 
o n th e loga rithms o f th e R R , and co rresponding 95'Y,, 
co nfidence in te rva ls (C l) fo r the RR wen: obta ined . 

To adjust for differences between th e imervention :rn cl 
co mpariso n com m uniti es tha t might b ias th e estimate 
of im pac t, a logistic regression model was fitted using 
cl ae;1 abo u t indi vid uals an d in cludin g term s fo r th e 
matched pair, age grou p (1 '.i-19, 20-24, 25- 29, 30-34, 
Yi-..J.4, 45- 54 yea rs), sex, circumcision in men, travel 
out of the vill age during the 2-year fo ll ow-up peri od, 
reported hi sto ry of STD (ever) at th e base line survey, 
and the communi ty preva lence of th e STD outcome at 
rh c base lin e survey. 13 y co mputin g o bse rve d and 
ex pected numbers fo r e;1ch o utco me in th e interven­
tio n (Oi, Ei) and compari son (O,_. EJ conummiti es, an 
adju sted RR w as o btain ed fo r eac h pa ir as 
(O/E)/(O/EJ . Adjusted signifi ca nce tests ;rnd confi­
de nce intervals w ere calcuLitecl as before . 

Results 

Implementation of intervent ion 
T he i11tcrventi o n progr;1m111e ,,· ;1s su ccess full y implc­
lll l' JJtl'cl in six c0111111uniti 1:s imm ediatel y after th e base­
Ii ne surVL'Y · Si x ty staff were rrain ed in the use of 
synd rn111i c algori t lrn1s i11 si:-; heal th cen tres anci 20 satcl­
lirc di spcnsari l's . ThL' re111aini11 g six co111mu11itiL'S se rved 
;1s cn111pari -;o n arc;1s f(ir rli c study. and rhe imcrvcnrion 
\\" ;Js implc11lL'll tL' d in thc 111 after thL' final follo w-up sur­
vey . Cli11i c record s showed that 11 (i32 STD sy n­
dnJl llL'S \\"LT L' trc;1rcd i11 rh L· i1HL'l"\"l'llti o n hl'al th uni ts 
du ri11 g rhL' 2- ycar t{)JJmv-u p peri c1d: ~ 4(i () in lllen . and 
<•I(,(, i11 \\"O JJI L'll. Durin g th L· stuci\· period : 3722 SL'x ual 
partJJL'l"s WL're treatn i in till· inten·L·lltion co1rn11uniri cs 
(0 .32 J'L'r index case) , but onl y 111-1 STD p;Hirnts were 
reco rded as ha ving accepted condo ms (0.9'Y.,) . 

Coverage of the evaluation cohort 
A to tal of 12 53 -f subj ec ts were enro ll ed ar rli e baseline 
sun·L')" . represe11 t in g 8 ~% of l' ligiblc i11di v idu als . 
Deraikd results of the baselin e survey ha ve been prc­
SL'IHccl previousl y 1·12 1, and arc su1111nari zeci in Table I. 
J> rcv;1lcnce nf 1-1 IV infection , STD and risk fa crors for 
HI V infe c ti o n "did 11ot differ sif'; nifi canth· be tw een 
i11tc rve ntio n ;rnd comp ~1ri so n co11urn11ii tics. but rhne 
\Vl'l'L' small imbaLrnces in th l· reported histo ry of ST D 
(ever), t ra ve l away fro m the village . and mak circumci­
sion ; th est' vari;1bles were adjusted for in the analys is. 

Seventy-one pn cen t (8844) of thL' co ho rt membns 
were seL'JJ agai11 at th e foll ow-up survey 2 years hte r. 
T he rl'a so ns for l! On-attendan ce ha ve bee n reported 
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Tabl e 1. Baseli ne and fo ll ow-u p preva lence of sex u;:il ly transm itted di sease (STD) m;:i rkcrs and re lati ve risk in intervent ion and compa 
groups in ;:i cohort of 12 534 adult s. 

13;:isel ine fo ll ow-up Relati ve risk 

Intervention Compari son Interventi on Com par ison 
(%) 

95'X, confidE 
STD marker % (",{,) Crude Adjusted ' interva l 

TPHA 1 15.8 15 .1 1 08/3558 (3 .0) 158/3864 (4 .1) 0.70 0.69 0.35- 1 .31 
Acti ve syphi li s' 

RPR ~ 1 :2 
RPR~ 1:4 

RPR~1:8 

RPR ~ 1:16 

RPR ~ 1 :32 
New cases RPR ~ 1 :8 

Urethriti s 
Symptoms in past yea r 
Symptoms now 

Neisseria gonorrhoeae and/or 

11.7 
7.3 
G.2 
4.8 
3.3 

10.2 
I .4 
1.0 

8.3 
7. 1 
6.2 
4.7 
3 .4 

10.7 
1.8 
·1.3 

452/42 ,14 (10.7) 
3 16/424 <1 (7 .4 ) 
2 I 4/t1244 (5 .0) 
136/4244 (3.2) 
91/4244 (2. 1) 
85/ 3893 (2.2) 

1 19/2052 (5 .8) 
37/2052 (1.8) 
32/205 2 ( 1.6) 

525/4528 (1 1.6) 
428/4528 (9.5) 
3 15/4528 (7.0) 
224/4528 (4.9) 
168/4528 (3. 7) 
141 /4170 (3.4) 
152/2186 (7.0) 
70/2 186 (3.2) 
54/2 186 (2.5) 

0.90 
0.77 
0.69 
0.62 
0.56 
0.GO 
0.84 
0.4H 
0.48 

0 .90 
0.77 
0.7 1 
0.63 
0.58 
0.62 
0.87 
0.5 1 
0. 51 

0.79-0 .9' 
0.67- 0.8! 
0.54- 0.9: 
0.43- 0.9 1 
0. 38- 0 .9( 
0.38- 1.0i 
0 .50- l .4S 
0.25- 1.03 
0.24-1.1( 

Chlamydia trachomatis infec ti on 2.4 3 .2 52/2 052 (2.5) 66/2186 (3 .0) 0 .68 0. 96 0.50-1 .85 
Symptoms in past year 0.4 0 . 7 2 1/2052 (1 .0) 33/2 186 Cl .5) 0.47 1 . 14 0.46-2 .83 
Symptoms now 0 .3 0.5 19/2052 (0 .9) 26/2 1 BG (1. 2) 0.5 11 1 .26 0.5 3-3.02 

• A nalys is .id justed for age, sex, community pa ir, c ircumc ision in men, tr;:w el during the fo ll ow-up peri od , hi sto ry o f STD prior to b;:ise line 
vey and the communit y prevalence o f STD marker ;:it b;:i sc line. 1 Trcponf'ma pallidum h;:icm ;:igglutinatior1 ;:i ssay (TPHA) prev;:i lence is give 
b;:iseline, and the 2-yea r inc id ence at follow -up. 11\cti ve syphili s defined as TPHA-positi ve and positi ve rapid p l<1sma reagin (RPR) I 
§Adjusted for overall base l ine preva lence of ureth r iti s (symptomat ic .incl ;:isymp tomati c). 11 Adjusted for ove r.ill baseline prev;:i lenc< 
Neisseria gonorrhoeae ;:ind Chlamydia trachomatis in fec tions (!.y 111 pto111a ti c ;:ind asymptomatic). 

elsew h ere ; cove rage and . reaso ns for non-atte nda11 ce 

were similar in interve nti o n and .com pariso n conrn1uni­

ties \81 . 

Syphilis 
A definiti ve TPHA and RPR resul t was avai lahk at 

fo llow-up fo r 8772 in clividu:tl s, as 20 refu sed to g iVL' 
bl ood and 52 Tl'l-IA re sults co uld n o t b e reso lved. 

Inco nsiste nc ies w ith the initi al p u b li cati011 resul t from 
retes tin g orscra for w hi c l1 TPl-IA results at b :1se line :111d 

fo llow-up Wl'rL' d isco rdant. A further I I subj ects h :1d a 
mi ss in g Tl'l-IA rL'Stilt at basL' line, :111 cl I 3YJ h:1d h ee n 

T J>l-I A-pos iti ve, giving a deno1ninator of 7422 for 
TJ>HA snocon ve rsion . Seven hundrL· d a11d ni11 e sub­

jects had a contir111ed pos iti,· e IZ.Jll Z tL'St at til l' h :1scli11 c 
survey; exclusio n o r these subjects gave ;1 clc110111in :1tor 
fo r 'new cases' of syp hili s o lc 80Ci3 . 

IZ.es ults of sero logica l tests for syphili s a t b:1scl in e and 
fo ll ow-u p in interve ntion ancl co mpariso n con11m1 11itiL'S 
a r c s h own in Tab le I . The prevale n c e o f T"Pl-IA 

positivity at b:1se line was si111ilar in interve ntion and 

co rn parison con1nrnniti es ( 15.8'){, and 15."I % respec­
ti ve ly) . The inciden ce of TPHA se roco 11 versio 11 over 

th e 2- year fo ll ow-up pe riod was 108 o ut of 35 58 in the 
in te rve nti o n CO llllllUnities (3.01Yc'1) , and J 58 o ut or 38(14 

in the CO lllpari so n CO nlllllllliti es (4. J%; adjusted rU Z. , 

0 .69 ; 95'){, C L 0 .35- 1. 38) . After :1djust111e1H, thi s rcp re­
se11ted :1 reducrion in in ciden ce of 31l'Y., in the i11tcrvc n­

tion c o n11nuni ties, althou g h the diffe re n ce w:1s n ot 
st:itisti cally sig nifi cant at the 5'){, le vel (P = 0.25) . 

T he prevale nce of serolog ica l sy phili s (RPR- positivc, 
TPHA- positi ve) at fo ll o\Y-up w:is sig nifi ca ntly lower in 
interventi o n than' in co mpari so n communities . If an 

RYR tim· of;:::: I :8 was takcn as posit ive, th e adj ust 
relati ve risk was 0 .T I (95% C l , 0.54- 0.93; P < 0.0 
hut w hi chever tilre of RPIZ. is conside red, the pre\ 

lcn ce was signiti c:1nLi y lower in t he inte rvention co1 
rnunitie s. The adj us tecl relati ve risk clecre:1sed w i 
increasing titre, frorn ().<J() :1r a titre of;:::: I :2 to 0.58 a 

titre of;:::: I :32 . 1\ftcr exc luding s11hjL·cts w ith positi 
Rl)R :111cl TPHA :ll b :1scline (n1:111y of who m rc rnain 
RJ>P ... -snoposirivc in spite ot- :1tkq11 :ire trcat111ent), t 

prc va knc L' oi' new C!Sl'S of scrologictl sy phili s (P ... p 
;:::: I :8 , ·rPHA-positi ve) w:1s 85 out ol-38<J3 i11 the i11tc 

vcntio 11 c01111nu11ities (2 .2'Y."). :ind 14 1 out of 41 7 1) 
the co 111p:irison co 111 11H111itit'S (3.-l%: :1dj11 stcd P .. I 
!l.<12: 'J5'Y,, C l , IU8- l .1l2: I' = ll .ll(1) . 

Urethritis 
Urethr.il swah -; w n e t:1kL·1 1 frrn11 I 1,14 111 e 11 (<JC1% 1 

t h ose e li g ible ). 0 1- th e 5 1 cli g iblc lll L'l l Ji·o n1 who1 
swabs \\.L're not o b tai11ed, 2 <J wnc i11 die i11terve11tic 

co1nn111niri es a11d 22 in Lhe co111pariso n conrnH1nitie 
Six llll'll refused to g in' ;J urin e sa mple , !lOlll' or w l101 
reporrL·d sy1n pto1ns . All rn e n from w ho n1 swa bs w et 

not rakt·11 w n c co11Siclcred neg:1ti VL' in thL' subscqllL'I 

:ui:d ys is. 

T h e prL·valc ncc of urethriti s a11d of N .. 1;011o rr!to r(, 

and/or C. 1r111-/10111111is inll.·ction i11 111t·11 at fo ll ow-up 
shmn1 in Tahk I . The prevalc11 ce or urethritis :rnd c 
N .. t<1>111>rr/1,>ri1c/ C. tmr/10111>11is inlL'ct ion w as lower in th 
in ten·e1itinn com muni ties. b u t 11 ot signi ti caml y so . Th 
pr cv.1kn ce of co nfirmed uret hriti s in llH' n , ,· h1 

reported h:1v ing ha d a ure thral d isc harge in the pas 
vea r w as lowe r in t he inter ve n t ion co mmuniti e 

(adjusted RR , 0.51; 95% C l , 0. 25- J .03; P = U.06) 
T h e prevakn ce of c o11£irmcd ure th r itis i11 m en report· 
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ing urethral discharge at the ti111e of exa mination was 
a lso red u ced by approximately 50'.X', (adjusLed IZ. IZ., 
0.51; 95% C l , 0 .24- 1.'1 O; P = () 08). Th e 1Td uctio11 i11 
the ovcr:1 ll prevalence of ureth riti s i11 the i11tcrventio11 
gro up was entirely acco unted for by the reduction in 
symptomatic cases. 

Self-reported STD symptoms 
Of 2052 llll'll i11 th e illterve11t ion COJll lllllllities , 236 
reported a gen it:1l disc harge or ulcer in the past ye:ir at 
follow-up (J 1.5%), co mpared w ith 269 out of 2 186 
m e 11 in co mp:iri so n communiti es 1·12 .3%; c rud e RR , 
0.90 (95% C l , 0.5 1- 1.5<-J); adjusted RR, 0.94 (95% C l , 
U.57-1.56); difference not sig nificant] . Among wo m e n , 
137 o ut of 223-t complainl'd of one of these symptoms 
in th e p:ist ye:1r at follow-up in i11lerventio11 com muni­
ties (6.1 %) , :ind 155 out of 2372 in compari so11 com-· 
111u11ities 16 .5%; c rud e RR, 0 .% (95% C l , 0.54- 1.72); 
:ictjustecl RR, 1.00 (95% C l , 0 .58-1.72); diftcrence n ot 
sig n i tl ca nt]. 

Antenatal clinic attenders 
A mtal of I 149 wo 1n e11 were enrolled in the first sur­
vey. Of these , eight (0.7%) declined exa minati o n :md 
were excluded from the :inalysis , leavi ng 575 women in 
the interve nti o n :rncl 566 ill the compari so n communi­
ties. ML·:rn age was 25.0 yea rs in both groups. At the 
sccolld survey , ·1 :Z'.)l) wo men were en rolled , :111 of 
whom agreed to be exami11ed and provided sam pks: 
(114 were from ill tcrvemion , alld (>'.Z:'i fi·olll c01np:mson 
co 111111u11it1 es. Mcall age was 2:1.0 :i nd 24.9 yea rs 
respectively. 

Th<.' prL·v:ile11n· or ST J) i11 sampled :ll1t L' ll:Jt":t! c lini c 
:Jtrenders at the l·irsr a11d second surveys :ire sho \\·11 in 
·r :1blc 2. Apprnxi1n;1tcly 40% h:1cl ;111 STD, and then· 
w:1s 110 sig11ilica1Jt ditfrrL'llCL' in the prcv:il L' IJ Cl' of :111 y 
STD betWL'l' ll i11Lcrvl'1Jtion :u1d c01 np:1risu 11 co1n111u11i­
til's 011 eitl1cr m·casio11. A11alysis 11 si 11g dilh: r<.'lll titrcs ro 
ddi11e !~PR positivity (fro111 I :2 tu I :32) faikd ro 
re ve;d any ditll.Tl' Il Ccs betWL'L' Il the r\\·o gro ups (d:1t:1 
11or shown). 

Impact of syndromic managemen t on STD M<:1y 
1 c LlLI( "-' / a/. 1 ! 

Discussion 

\Ve have prev iously reported that improved sy nd romic 
management of STD reduced the in cicle11ce of 1-1 l \I 
in fection in thi s population b y 42% over :i 2-year 
period [8J, :i nd postulated th:it t hi s was ach ieved 
through a reduction in the duration of sy 111p to111:itic 
b :icterd STD, w hi c h c:in fac ili tate h e terosexual HIV 
Lra11 srni ss io n . T h e initi al publi cation fa iled to providl' 
conclusive evidence in support of this hypothesis [SJ. 
Sin ce that tim e, the results of syphili s serology by RPR 
titre have become ava ilable , and we have performed an 
analysis of the impac t on STD preva lence w hi c h wa:; 
apµropriatcly actjustecl fo r the community prev:ilcnce of 
STD at baselin e. 13y removing an important source of 
va riation , the latter :idjustmenr resul ted in an :ipprecia­
bk in crease i11 precision fo r ce rtain outcom e measures. 
\Ve have demonstrated thar ::ifrer acljus t111 ent, there was 
a sig nifi ca nt reduction ill the prevalence of se rol ogical 
syp hili s in the intervention communities, allcl that tht' 
prevalence of symp tomat ic urethriti s in 111cn was 
reduced by apµroximately 50%. We h ave also docu­
m e n ted a reduction in TPHA seroco n ve rsio n of 
approximately 30% in the intervention communities. 
although this did not ac hi eve mristical signifi ca nce . 

As reported previously 181 . \\"l' believe the imµ act of 
thi s in terventi o n 011 HIV inf<.·ction a nd ot h e r STD 
rdlcc rs improved access ro dYcctive STD trc::itrne11t: 
this wo uld be cxpL·c tcd to reduce rill· duration , :rn cl 
hen ce the prcv:11cn c<.' of sy111pro1n:itic STD in the pop­
ulation ; a red uced prcvalcnc<.' shou ld, i11 turn , lead to a 
reduction in in c i cl<.' n c e, :ii rl rn u g h this Ill :1 y n o l b <.' 
i1111nedi:1tcly :1pparcnr if tliL' m :1in rese rvoi r of infected 
indi v idual s :ire nor sy mpto111.uic. It see m s u11likel y th;it 
this inte rv<.·nti o 11 h:icl :1 grear imp.!Ct 011 scx u::il beh;l\"­
iour (e .g . , :1 reduction in th<.· nu111hcr of sexual partners. 
nr incr<.'asecl ll SL' ol- cnnclo111 :;) .. is this w:1s nor its pri-

1n:1ry imention. f\t lcillmv-u1' L>i' rhe m ai n cohorr. rhe 
reported tota l numbe r of scx1ul p:1rtncrs , and of casual 
partners , did nor clitfrr fro1n h.1sclinc o r lw rween inter­
ve ntion and co111parison con1111 uniti es 1::-q. Less than 1 % 

T;ihlc 2. Prev;ilence of sexu;i ll y tr;:ins111it1ed di sL',l>l' ISTDI 1110rkc-r; ,111 d 1el.1tiVC' ri sk in intervention ,111d co111p,1ri;on groups i11 two r0ndom sur­
vey' of antenatal c lini c attenders . 

STD marker 

Neisseria gonorrhoeae/ 
Chlamydia trachomatis 
prevalencc 1 

Trichomonas vagina/is 
Acti ve syphilis prevalence' 
Any STD' 

First round 

Intervention 
n = 575 (%) 

7.0 
28.5 

7.G 
37.3 

Co 111p;:irison 
n =Sb& t%) 

9.9 
28 .6 

8.3 
-11.3 

Second round 

Interventio n 
n = 614 (%) 

6.7 
25.4 

6 .8 
3<1.4 

Comparison 
n = 625 (%) 

6.6 
23.2 

6.4 
32.3 

l~e l 0ti ,·e ri sk, seco11d round 
t9 5°.,, confidence intcrv;i l) 

Crude Ad justed' 

0.9 1 10.-Hl- 1.73) 0.93 (0.49- 1. 75) 
1.08 10.92- 1 .28) 1.09 (0 .92-1.28) 
1.08 10.68- 1.73) 1.08 (0.6G-1. 79J 
1. I 1 10.88- 1 .39) I .07 (0 .79- 1 .43) 

' Analysis adj usted for age 011 ly. t For baseline prevalence oi N. gonorrhoeae Jncl C. trachomat is n = 9G4; 111issi11g data are clue to contami­
nated N. gonorrhoeae cultures. *Active syph ili > defin ed as Treponema paffidum haem;igglu tinat ion assay pos itive and rapid plasrna reagin 
titre of<". 1 :8 . §Any STD is defined as N. gonorrhoeae, C. trachomatis, T. vag ina/is o r ·active syphil is. 
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of subj ects we re n.:corded :is h:iving :1ccepred condo ms 
in thi s rural popu la tion (i11 co 1i trast to J\t\w:111z:1 town , 
w here they :ire we ll ;icccpted) . 

T he intervention had 11 0 i111pact 011 the in cidence of self:­
reportcd STD sy lllptoms in the past year in eith er men 
or women , o r 011 the prcv:ilc11ce of STD in :111ten;it:1l 
clinic atte nck rs . In the case of wolllen , it is we ll k11ow11 
that there is a poor correhtion between sy lllptums aml 
the presence of sexually tr:rns mitted path oge ns, sin ce 
Jllany wom en co mplainin g of v:igin:il discharge have 
b:1ctcrial vagin osis o r crndidosis rad1cr than STD . l n the 
case of men it is initdly mo n ' surprisin g th:it illlproveci 
STD tre:itrnent servi ces failed to redu ce the i11 cide11 ce ol 
rep orted gen ita l clisch:1rgL' an d ulcer:ir io n. This llla y 
result in part from reoll bias , as it is lik ely th:it the 
repea ted hea lth education ca mpaigns conducted in in tcr­
ve11tion communities llladL' people more aw:lrL' ol· th e 
irnportan ce of STD sympto1i1s . J\t\orl'ovn. it became 
clear during the course of this srudy that asy111pto111atic 
infrcti o n w ith N . .l!''"''rrliocnc and C. rrnclio111r1fis was 
prevalent :imong both mL' n :ind wo i11e11 in thi s study 
popubtion IU, 141. It is likel y th;lt asymptolllatically 
infected people ol both se::;"cs co nstitute the m:1in reser­
voir of these infecti ons, implying that their incidence is 
no t likely to be signiticrntly reduced by :lll imervL' lltion 
which re:1 ches only those with sylllpto111s :ind :1 s111:1ll 
propo rtion ol their SL'xu:d p:1rtnns. The correl:irion 
between reportL'rl sy111~1ro111s :liid hhur;itory L'vi,1L·ncc of 
STD h:1s been found ro be poor i11 crn11111u11ity-hasnl 
surveys in both llle1i :111d w o1l1L'Ii in f\/1w:111z.i IZ. cgio1i 
113-l::il: in aclclirio1i to indi vidu:ds with prn vL· 1i i11fi:c­
tions but 110 sy111pto111s, 111:111 y were idcmitlcd w ho co 111-
pl:iincd of sylllpto111s bur i11 w lm111 a11 STI) could 11ot lw 
clocunlL'lltL'tL It is poss ible th:it a sig11illc111L prnponio11 oi" 
urethral sy111pto1m 011 hL· :ittributL·d t·o sc hi stuS<lllli :isis, 
which i' rndc111ic iii thL· rL·gio11 11 ;)!. 

ThL· 1-:iilure ol thL· intcr\·c11rio11 tu h.1 VL' ;111 y i1iq.J;ict 011 
thL· prc va le1icL' ol- STJ) in :i11ten;it;il clinic :ll tc nckrs :iti:cr 
I yc:1r is dis:1ppointing. l111pro ved symlron11c 111:lll :1gL'-
111cllt of sy111pro111:itic STD 111ay h:lVL' little i111pact 011 
the prcvale11cc of STD i11 :rnten;ltal cli11ic :itt L· ndns , at 
lc:ist in the short-rcr111. Alrhough thL· ~ire va k1 1CL' nf 
symptollls rclared to the reproducti ve tract is high in 
this pot'ul:itio11 \\·hen thq1 arc directl y q11cstio11ccl 011 
the subject , fi:w vo luntaril y present to th e official health 
sector for trea tinenr 11 ()I . Moreove r, \\IL' ha ve show11 
rhat the preva lence of 1\· . . l!""''rr/1,wnc :111cl C. rmr/101//nfis 

is id cmical in those w lw do and rh osc w ho do nnr 
co mplain ot- a vagin :il discharge I 131. It is clear that 
only through comprchL'11sivc scrL'ening progralllmcs 
w ill the prevalen ce nf STD be redu ced iii thi s vuln c r:1 -
ble population . Yer even sc reenin g fo r syp hili s, which 
is cheap, simple and cost-c llix ti vc is not pr:1ctiscd in 
most amenatal clini cs in sub-Sah:ir:rn Afi-ic:i, for logist ic 
and economi c re:1sons rn.1 8 1. 

In the ab<;cncc of si m ple :llld che;1p screeni ng tes\ ; 
N . ,'(t>llorr/i,>cnc ancl C. fr,fflio111rllis, we :rncl others h; 
attempted to iclrntily wo 111 e11 :it ri sk of these infi:nic 
throu gh a simple qucstio 1lll aire I 13 , 19]. U nlortu11 at 
this :1pproach docs 11 ot :1ppc;1 r ve ry pro111isin g, giv 
se nsitivit ies a11 cl specific ities ol ;1t lllos t 70'f.,_ J>:irt1 
notification is rnothn possible n1 e;1ns o f idemify: 
infected wo111e11, b ut in thi s stud y !ewer tha n 30% 
co 11 t:i c t<; of sy rnpw ni aric ST!) p:itients prcse 11 t:ed 
treatment . Presu111ptive tTeatmcnt has hecn sugges 
for popul:itions at hi gh ri sk , hut is lik el y Lo he cxp1 
sive, has not hccn va lidated and rcrn:1ins co 11 trovcrs 
Si111p lc , cheap, and r:1pid diagnostic tests for N . . \!tll 
rli ocac and C. 1mrllil111n t is, usin g :1 no11-inv:is1ve s:1m 
su c h ;1 <; urine , :ire urgL' 1itl y needed. especi:illy 
WOI11en . 

The i11rcrprct:ition of scro logic il tests for syphilis is< 
ti c ul t :it the populatio11 level. Yaws w as e 11 clc 111i c 
T:lllZ:lllia until t he lll:l SS trc:itrncnt ca mpaigns or 
I lJ::ills and 1 WlOs , but is s:iid to he seen no lon ge r. · 
h;wc rhcrL-forc assumed tha t positive treponL'lll:1I sp 
ogy (Ti>I-lf\ ) is due to currl'llr o r ~irev iou s VL' n·~­
syphilis. V./c assumed initiall y tha r suhjn·ts with :1 p< 
ti ve RI>R test a1id 'Ti>HA h:id u1itre:ited syphilis, 
thi s assu 111ptio11 is open to question. /\ pro~1ortion 

these indi v1du:ds ma y h:l\IL' ;i r:dsc pus iti vc Rl)IZ. tL'S I 
co11ju11Ltio1i w ith :1 ln1i g- st;1mli11 g posirivL· T l'l-lf\; 
111:1 y ocn1r rchri vc ly frn1uL·111:ly i11 popul:iti()11s >ucl 
this , ,,·irli .i Ti>i-lf\- 1msiti viLy prL'Vakncc o!' I '1% :111 
high prL'V;ik1icc o r 111 :il:1ri :1 :i11d othn fl;ir.1>iti ,· i1il 
tions . MorL·ovn, i11 srnllL' suhjL'cts. p:irriclll:irly th 
tTL': itul L1tL' 11i th L· co urse ol. rhc di, L·. isL·. i-l1L' IZ.l'IZ. · 
IHll rn·crr to 1ll'g:1ti VL' L'VL'li :iit·LT sut·cess ltil lrL'.ll"lil 
120-2:! 1. Si1icL' it i' likL·l v tli:i t such 'sno-1;1,t' i11di vi 
:ds, a-, ,,.L·ll .is til<>SL' w irh 1;i1se 1)< lS1 t·ive IU'I!.. tL''t'. 
h ;iVL' In\\' 11.. l'IZ. t· itrL·s. \\"L' h.i \'L' co1i11i.1r,·d 
prL· v:den cc ol IZ.1'11-. 1)u,iti v it y .11 v; iriou s t itrL·s iii 
i 11tL' r\"L' 1i r i 011 ;11lll Ctl Ill p ;i ri q) 1i co 1i111i 1111 it i L''. 
L'XP L'ctn l. thL· i111p:in :1ppc;irs grc:irn tii L· hi glin 
IU ' IZ. ritrL' used to ddi1iL' positi vity or w hL·1i i11Llivi 
:ils wirh .1 positive IU'IZ. ;ind 'T l'H A ;11 h.1,e li1i L' 
cxcludL·d 1·ro111 th L· :11i :ilysi s. sin ce suhjL·c ts i<kmi l 
:iccording tu rhL' SL' critcri :1 ;ire 1iirnT likL·ly to h:ivL· h 
intL'ClL'cl rL'L" L' litJ y. 

It is i1ii t i:dh- s urprisi1i ~ th .it the i1itnvL· 11ti,111 ,lie 
h:i\"l' si~11itic:11lli\' rcdllCL'd thL· Sl'rO jllT\"; ii c 11l ·L· () 1· S\" j'I 
in the 111 :1i11 co h o rt. but not :i 111tl11 g :11i tL' n.1t .1 l cl1 
attcnd L'rs. l-loWL' Vl' r, in till' C:ISL' llf :llHL'll:H:ll cl 1 
;1ttcndns .. 1 coll<lrr was not fdlowL·d: diflL'rL"ill wo1 
\Vl'rl' SL' l'!l :It follow-up. \X/hcrL':lS iii thL· 111 :iin L"O i 
IZ.PI Z. -1' ositi\'l· subjL·cts were trL'.llcd ;1r basL'li nc. 
:u1tc11:1ul clinic :ltte11 ckrs seen :it thL' second survey 
not been trL·:necl in this w;iy. Thus ;1t the sccund su1 
most snopnsitivc subjects in the 111 :1i 11 cohort rq 
SL'I1ted in fect io11s acquired i11 the past 2 yc1rs. w he 
many .mtc11:1t:1l scroposirive results will h:lVL' [)L'e 11 
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'-....-

ro ln 11g-<;t;1ndi11 g i11 lecr in ns: un fo rtu11at e ly ;i 1lt c nat;i! 
~cree 11111 g for syp hili s is 110t ru urin c ly perfo rmed i11 
these rur:1! he:1lth Ct' !Hrcs. 

\X/L' have sho wn that it is possibl e co red uce the i11 c i­
ck 11 ce of HI V i11 fecti o 1i h\· :1p pro xi111a tc l:· -J.l l'Y,, in a 
ru r;d Afri can popul:iri o 11 b\· imprm·ing the rna nagelllL' IH 
<:f s \ · 11 1pto 1~1 :Hic STD at he:ilth cen tres ;111 d d i ~1x n s ari es . 
ThL· i1Hc;·\-c1HiLrn .d ~;n redu ced the prevaicn ce of sn o­
h giol syphil is ~111 d o f sylllpto11L1ti c urethrit is in men. 
Our da ta su ggc,;t t lJJt a hit;h pro1'<Hti o 11 of H IV i11f(.:c­
ti n: ;s i11 sub-S:1har:t11 Jl.ti- ica rn :<y be attribu ted to th e 
i:1cTL\lSL'cl ri sk of hc tL'rosexu:1l H IV rr:1ns111issin 11 in th e 
presL'll CL' o f :i ·cL1ssical' STD. The,· :i lso su ggL~r ·rhat this 
co t:1cror dr;_·c t is m o re pro 11 ou11 ced fo r <; yrn p tomati c 
than for :1 sy m~' t < 1 111 a tic STD. R L'CL' llt cbr;1 <; ho \\·ing th :tt 
symp to 11i:iti c STD inci:c.JSL' sh eddin g of HI V in th e 
gL· 11ital tr.1ct pru\·ick .1 pl:1u-;iblt' hi o log1 c:d m ech;mism 
fo r t h is i IHL'rd ct i o 11 I 2."'>-2::J1 - Th L' i Ill pk 111L' l1t.lti o 11 
ll f improved SL'n· ices tlH the tre:1t111ent o f STD at the 
pni11 :1ry hL·:dth carL' kvL'I should he givL' ll the highest 
pnonty. 

Ir- it ,,·ne pns-;ibk tn red tll'l' STD rate-; in dl·,·cl oping 
«ou1Hries w those prev;1iling in Northe rn Europe. thi s 
c n1dd ha\'C .1 dra111:1tic impact 011 thL· hL'tl'rL)S <::xual 
1·11 \f It\ I J)S L·p idL·111 ic i11 A fri c 1 :111d t\ si:i. t\t ~'rc s ctlt. 

:-;i \"l'\l thL· h,·k o f ;1pprupri;HL' scrce11i11g (L"\tS .111cl thl' 
hig h prl'\·:dc11C L' of :1 s\·1111Ho 111 ;1tic i11t;_·ni()\1 i11 bPth 111L' l1 
:111d \\·0 111L·11 . 111 ;1>-; tT L<:rn11c11t o f STD 111:1\" bL· tl tL' n nly 
i;_., ,,i bk \\ ·:1,· to d D thi s. Si11cL' HI V i11t;_·cti n 11 is 1Hl\\. the 
k:1 d i11:c; c.111 ~ ,· ol· dL·:1th .rnw11g ynu11g :1dults i11 111 ;111y 
i\l.1·i «:111 C<llltirriL·, l2r>.27 1. rnd i-; ' l'rL·.1di11g r.1p idl y i11 
-; ()[]I L' i'·' rt' o t" f\ si.1. tl 1erL' i' ;111 urgL'IH 11n·d (() llll'.lSll l' l' 
rl1 L· illIJ'.ll"l .1ml cmt- dfrni,·L'llL'' ' ol· t!ii , apf'rtl .1L·li: ii. it 
\\ \ Jill\\"\1 [ll hL· c_·lfrL·t i\"L'. ritL' i1HLTl1:1tio1J.Ji Cll\11\llllllit\" 
!\ll h l hL· 1110hi li1L· d \() prO\"itk thL· resnurl·l' ' 11 enkd ll > 
:q'1' I\· i1 <> 11 :1 , .. ·id l· sc:1k . 
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