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ABSTRACT: Drug susceptibility of Neisseria gonorrhoeae in the past 3 years in Lao People’s Democratic Repub-
lic (Lao PDR) was examined. The organisms were collected from the patients visiting Center for Laboratory and
Epidemiology, Ministry of Health, Vientiane, Lao PDR. A total of 131 isolates of N. gonorrhoeae (45 in 2000. 27

in 2001, and 59 in 2002) were collected, and the drug susceptibilities of the isolates were examined by disc method
using 5 anti-microbial agents (ciprofloxacin, ceftriaxone, penicillin, spectinomycin, and tetracycline). The suscepti-
bility was expressed as sensitive (S), intermediate (M) and resistant (R) depending on the Zone Diameter Interpre-
tive Chart attached to the disc preparation. As the results, almost all isolates were resistant to penicillin and tetracy-
cline, but sensitive to ceftriaxone and spectinomycin. Most of the penicillin resistant isolates were regarded as peni-
cillinase producing N. gonorrhoeae (PPNG) depending on the effect of clavulanic acid. N. gonorrhoeae is getting
resistant to ciprofloxacin in the 3-year examination period. About 10% of the isolates were resistant to ciproflox-
acin in 2000, but the rate of resistant strains went up to 70% in 2002. There were very few isolates showing inter-
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mediate susceptibility.

Key Words: Neisseria gonorrhoeae, drug susceptibility, Lao PDR

INTRODUCTION

Neisseria gonorrhoeae is gram-negative diplococci, as
is transmitted primarily by sexual contact and causes both
symptomatic and asymptomatic genital and extra-genital
tract infections. World Health Organization (WHO) esti-
mated that about 62 million cases of gonococcal disease
were acquired globally in 1995. The prevalence of gonor-
thoeae in males aged between 15 and 49 years in 1995 was
estimated about 2% in sub-Saharan Africa, 1% in South and
Southeast Asia and 0.6% in South and Central America,
whereas, the prevalence is almost one tenth in the industri-
alized countries (5). The prevalence in the females is sus-
pected to be higher than the males. Until the first half of
1980°s, gonorrhea had been treated with a single dose of
penicillin, since N. gonorrhoeae was extremely sensitive to
penicillin. In 1980’s, penicillin resistant N. gonorrhoeae, so
called penicillinase producing N. gonorrhoeae (PPNG),
was rapidly spreading throughout the world. But also in the
beginning of 1980’s, the presence of chromosomally medi-
ated resistance in N. gonorrhoeae (CMRNG) was reported

(7). The drug susceptibility pattern of N. gonorrhoeae was
markedly changed in the past decade which has been re-
ported in many countries throughout the world (1-4, 6, 9, 10
-12), but the data from Lao PDR was not reported so far.

In this communication, we report the drug susceptibil-
ity pattern of N. gonorrhoeae isolated in the period from
2000 to 2002 in Lao PDR.

MATERIALS AND METHODS

Clinical specimens: Urethral exudates of male patients
with urethritis and vaginal discharges or cervical swabbing
of female patients with endocervicitis were collected. The
patients who came to the Center for Laboratory and Epide-
miology, Ministry of Health, Vientiane, Lao PDR were ex-
amined for N. gonorrhoeae. All specimens were Gram
stained and cultured.

Isolation and identification of N. gonorrhoeae: The
specimens were directly inoculated on Thayer-Martin me-
dium (GC medium DIFCO, suplemented with colistine sul-
fate 7.5 pg/ml, Nystatin 12.5 units/ml, and Vancomycin 3

Center for Laboratory and Epidemiology, Ministry of Health, Vientiane, Lao PDR.
1 Division of Bacterial Pathogenesis, Graduate School of Medicine, University of the Ryukyus, Okinawa, Japan.
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pg/ml, and/or trimethoprim 5 pg/ml) and incubated at 37°C
for 24 to 48 hours with a candle culture method. The possi-
ble N. gonorrhoeae colonies were examined with Gram-
staining, cytochrome oxidase, and sugar fermentation tests
for glucose, maltose, sucrose and fructose. All strains iden-
tified as N. gonorrhoeae were stored in 80% nutrient broth
and 20% glycerol in deep freezer (-70C).

Number of examined strains: A total of 131 N. gonor-
rhoeae isolates were examined. They includeed 45 strains
(22 from male, 23 form female) in 2000, 27 strains (6 from
male, 21 from female) in 2001, and 59 strains (20 from
male, 39 from female) in 2002.

Drugs susceptibility test: By means of disc difusion,
the susceptibility profiles of N. gonorrhoeae strains were
determined. Five antibiotics recomended by Gonococcal
Antimicrobial Surveillance Programme (GASP) of the
World Health Organization were used. They were ciproflox-

acin, ceftriaxone, penicillin, spectinomycin, and tetracycline.

The antibiotic discs were purchased from Oxoid Ltd.,
Hampshire, England. The organisms were inoculated on a
Chocolate agar and 5 discs were placed in one plate. The
plates were put into a sealed can with a burning candle, and
incubated at 35°C for 18 hours. In addition to these 5 antim-
icrobial agents, most of the stocked strains were examined
with amoxycillin/clavulanic acid and ampicillin discs
(Eiken Co. Ltd. Tokyo, Japan) to determine PPNG.
Determination of susceptibilities: Susceptibility was
determined by the size of inhibitory zone as indicated in the
manual attached to the disc preparation (Zone Diameter In-
terpretive Chart) in which the susceptibility was expressed
with sensitive (S), intermediate (I) and resistant (R) depend-
ing on the pathogen species and on the size of inhibitory
zone. The susceptibility of N. gonorrhoeae to penicillin (us-
ing the disc potency of 10 ug is defined as sensitive when
the inhibitory zone diameter is larger than 46 mm and de-
fined as resistant when the diameter is smaller than 26 mm.
The diameter from 26 to 46 mm is expressed as Intermedi-
ate. In the same manner, the diameters defined as suscepti-
ble, intermediate, and resistant are indicated for each antibi-
otics. These interpretation is not available for ampicillin and
amoxicillin/clavuranic acid, therefore, the susceptibility was
expressed with the diameter (mm) of inhibitory zone.

RESULTS

A total of 1937 patients were examined in 3 years and
N. gonorrhoeae was isolated from 131 patients (6.7%). The
isolation rate was much higher in male (29.8%) than in fe-
male (4.7%). Annual isolation rate was nearly constant in
female but variable in male (Tablel). Positive N. gonor-
rhoeae in culture was well correspondent to the presence of

Table 1  Annual Isolation frequency of N. gonorrhoeae

annual isolates male female total

No. examined 55 521 576

2000 No. positive 22 23 45
positive rate 40.0% 4.4% 7.8%

No. examined 53 470 523

2001 No. positive 6 21 27
positive rate 11.3% 4.5% 5.2%

No. examined 53 790 843

2002  No. positive 20 39 59
positive rate 37.7% 4.9% 7.0%

Table 2 Drug susceptibility of N. gonorrhoeae
(presented in per cent)

CIp CEF PE SP TE

Sensitive 881 978 0 100 6.7
2000 Intermediate 0 0 0 0 2.2

Resistant 11.9 22 100 0 91.1
n=45 strains

Sensitive 778 100 3.7 100 3.7
2001 Intermediate 0 0 0 0 0

Resistant 222 0 96.3 0 96.3
n=27 strains

Sensitive 288 100 1.7 983 1.7
2002 Intermediate 1.7 0 0 1.7 0

Resistant 695 0 983 0 983
n=>59 strains

CIP: ciprofloxacin; CEF: ceftriaxone; PE: penicillin; SP: spectinomycin;
TE: tetracycline

intracellular organisms in Gram-staining of the clinical
specimens.

Drug susceptibility test revealed that almost all isolates
were resistant to penicillin and tetracycline. Only 2 and 5 of
131 isolates were sensitive to penicillin and tetracycline, re-
spectively. All isolates were sensitive to ceftriaxione and
spectinomycin, except one of 131 isolates. Anti-N. gonor-
rhoeae activity of ciprofloxacin was getting down during
the 3-year period of examination. Ciprofloxacin sensitive
organisms accounted for 88% in 2000, which was coming
down to 78% in 2001, and 29 % in 2002. Almost all strains
were divided into sensitive or resistant, and there were very
few isolates showing intermediate susceptibility (Table 2).

Penicillinase production: In the susceptibility test
against amoxicillin/clavulanic acid, a toatal of 99 penicillin
resistant strains (40 strains in 2000, 27 in 2001, and 32 in
2002) and additionally PPNG standard strain ATCC 49226
were examined after finishing the 3-year study. Amoxicillin
/clavulanic acid produced inhibitiory zone against all strains
examined. The diamers of inhibitiory zone distributed from
12 mm to 42 mm and the average was 29 mm. Ampicillin



Table 3  Effect of clavulanic acid

year of isolates and No. of isolates and susceptibility to
diameter of inhibitory
zone (mm) ABPC AMPC/CLV
0 30 0
2000 1-—29 2 0
30— 8 40
total 40 40
0 19 0
2001 1— 29 2 0
30— 6 27
total 27 27
0 24 0
2002 1-—29 2 6
30— 6 26
total 32 32
0 73 0
Total 1 —29 6 6
30— 20 93
total 99 99

ABPC:ampicillin, AMPC/CLV:amoxicillin-clavulanic acid

produced inhibitory zone against 25 of 99 strains, but the
diameters of the inhibitory zones were smaller than those
produced by amoxicillin/clavulanic acid and there was no
inhibition against the other 74 strains (Table 3). It indicated
that penicillin resistant N. gonorrhoeae in Lao PDR were
mainly penicillinase producing N. gonorrhoeae (PPNG).

DISCUSSION

This is the first report on drug susceptibility of N. gonor-
rhoeae in Lao PDR. Since 1980’s when penicillinase pro-
ducing N. gonorroeahe (PPNG) appeared, and then widely
spread in the world, there have been many reports on the
drug susceptibility of the organisms isolated in a variety of
countries. Until the beginning of 1990’s, N. gonorroeahe
including PPNG were highly sensitive to fluoroquinolone,

and the drug was readily used as the substitute for penicillin.

However, recently especially in the past 5 year, increasing
of fluoroquinolone resistant N. gonorrhoeae has become a
hot issue (1, 2, 3, 12).

The present study revealed that penicillin and tetracy-
cline are no longer the drug for N. gonorrhoeae, and that
ciprofloxacin resistant strains were rapidly increasing in the
3-year-examination period from 2000 to 2002 in Lao PDR.
It is said that ciprofloxacin resistant strains are especially
frequent in Asia (5). Berglund et al., described that
ciprofloxacin cannot be recommended as the first choice of
treatment if the place of exposure was in Asia (3). The pre-
sent study in one of the Asian country Lao PDR supported
their description. Ceftriaxone and spectinomycin main-
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tained high anti-gonococcal activities as seen in the other
countries (3, 10, 12), but it is unknown when the resistant
strain to these antibiotics appear. Therefore, continuous and
careful monitoring is required.

Penicillin resistant N. gonorrhoeae was initially called
PPNG because the organisms produced plasmid-mediated
penicillinase. However, recently, the organisms without pro-
ducing penicillinase is increasing (6). This organism is
called chromosomally-mediated penicillin-resistant N. gon-
orrhoeae (CMRNG) which was reported in 1986 (7), The
resistant mechanism of CMRNG was clarified by Tirodimos
et al. in 1993, and they described that the change of
penicillin-binding protein-2 encoded on penA gene of
CMRNG was attributed to the resistance (8). All isolates ex-
cept 2 in this study were.penicillin resistant. Although the
production of penicillinase was not directly examined, the
growth of 99 isolates examined were inhibited by amoxicil-
lin/clavulanic acid compound, suggesting that they were
PPNG.

Gonorrhoea is a problematic disease because of its
high frequency, easy transmission among the human beings,
and troublesome sequelae such as sterility of women or ure-
thral stricture of men, etc. In addition to these problems, the
pathogen is always changing its drug susceptibility. Al-
though the drug susceptibility pattern is more or less similar
in the world, the resistant rate of N. gonorrhoeae isolates to
the individual drug is substantially different from country to
country, and from year to year (1-4, 6, 9, 10-12). Therefore,
preparing the treatment guideline available throughout the
world is almost impossible. The national or local guideline
should be prepared depending on the careful and continuous
monitoring.
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Nation Area Main body or name of the study Period Population coverd
Burkina-Faso Three rural areas (Pissila, etc.) ORSTOM, UNICEF, Statistics Division of BF 1985-1992 35,000
z Kossi and Sourou provinces Project Recherche-ActionMOH, GTZ, ECC 1991- 60,000
Cote d’ivoire S dra ORSTOM, ENSEA 1988- 6,600
Gambia Keneba, Farafennie, Sukuta British Medical Research Council 1949-, 1981-, 1987- 2,000+
Ghana Danfa Ghana Medical School, USA 1970-1979? 60,000
Guinea Bissau Bandim and rural areas Denmark, Sweden, MISAS/SAREC 1978- ¢6,000
Kenya Embu The Kenya Nutrition CRSP 1982-1986 (1,100 of) 22,000
” Machakos LVI.RC, Nairobi and Royal Tropical Institute of Amster- 1973-1981 23,000
lam
” Saradidi Rural Health Development Programme 1980-1988 43,000-60,000
Malawi Karonga Distirct Lepra Evaluation Project 1980-1984, 1986-1989, 110,000
1990-91
Nigeria Garki ‘WHO sponsored study of malaria 1969-1976 7,423
” Malumfashi 1974-1978 26,100
Senegal Sine-Saloun, ORSTOM National Census Bureau and MOH of Senegal 1962-1966 50,000
” Nd Ngayokheme ORSTOM National Census Bureau and MOH of Senegal 1967-1982 10,000
7 Niakhar ORSTOM National Census Bureau and MOH of Senegal 1983- 25,000
4 Bandafassi-Mlomp Musee de I"'Homme, Paris, ORSTOM, CNRS, INSERM 1970-, 1984- 7000+7,000
South Africa Agincourt ‘Witwatersrand University, MOH, EEC 1991- 60,000
” Pholela Union Health Department 1942-1956 ¢7,500
Tanzania Kilombero Swiss and Tanzania goverments 1982- a part of 150,000?
Zaire Kasongo Prince Leopold Institute of Tropical Medicine of Ant- 1971- 200,000
werp, MOH
Bangladesh Matlab International Centre for Diarrhoeal Diseases, Bangladesh 1963- 200,000
2 Teknaf International Centre for Diarrhoeal Diseases, Bangladesh 1976-1989 46,000
2 Dhaka (extension area) International Centre for Diarthoeal Diseases, Bangladesh 1982- 30,000
China Lower Yangtze The Scripps Foundation, University of Nanking 1931-? 20,000
India Khanna-I (rural Panjab) Harvard University 1954-1960 12,237
» Khanna-II (rural Panjab) National Council of Applied Economic Research, India, 1984-1988 18,000
IDRC, Canada
” Narangwal (rural Panjab) Indi.an Council of Medial Research, Johns Hopkins Uni- 1967-1974 35,000
versity
4 Singur (West Bengal) 1957-1970 7500+13,000
4 Vellore Christian Medical College 1969-1974, 1989-1994 90,000-100,000
Indonesia Indramayu (Java) USAID, Government of Indonesia 1988- 5,000+5,000
Pakistan Karachi The Aga Khan University 1985- 45,880
7 Lulliani Unniversity of Punjab, MOH, Johns Hopkins University 1961-1965 12,500
The Philippines Bohol 1975-1979 425,000
4 Cebu Medical School in Cebu, Johns Hopkins University 1983-, 1987- 9,000 children
Sri Lanka The Sweden-Ceylon Family-P1 Pilot Project 1959-1965 14,000
Turkey Etimesgut The Turkish National Health Services 1966-1973 65,218
Guatemala Santa Maria Cauque, etc. INCAP 1959-1964, 1969-1977, 3,039
1988-1989
Haiti Projet Integre Sante et de Population | Harvard University, Public Health Department of Haiti 1967-1993 44,000
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& %B/32 275 5% 2 ICDDR,B ® Matlab Bf38, 77U 7%
5% Aaby P (1997) 2 X % Guinea Bissau T¢ Bandim
BF 2%, Garenne & Cantrelle (1997) (2 & A ORSTOM O +
AANVEEFE, 7 A B 55k Scrimshaw & Guzman (1995,
1997) 12 & % 77 7 < 7 @ INCAP #F %%, Berggren 5 (1995)
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O0B, FT1) AR VYR EADBREOESEHEIR
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EMLTHFARRNDIEL L, RAETELLLTHHEEBZDIE
ELPHEL 2 5, £8T SARERE - FHOBENS N, -
ZDEIITHABINTEA VT INFEBEIN TR WER
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LRBERERT LEE, V7)) v THOERAEN L {,
HERLBEFATRMENTH L, BTEEOMELDY, A

£2 FELHEBESOANRY T4 THREOBME

. . . . Number
Size of prospective community studies of studies
Population size
< 10,000 7
< 30,000 12
< 50,000 6
> 50,000 5
Duration in years ;
< 5 years 5
< 10 years 17
< 19 years 5
> 20 years 3
Person-years observed

15,000 - < 50,000 5

50,000 - < 150,000 11
150,000 - < 500,000 10
500,000 and over 4
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#1 HKHE ERERIBABBHK (EME BLED)
£X 1955 1960 1965 1970 1975 1980 1985 1990 1995 2000 | 4%k 1955 1960 1965 1970 1975 1980 1985 1990 1995 2000
LRI 464244 AS8613 AL10965 AS0728 A50836 A16091 A31280 A30314 A12952 Al3479] 50 A 119A 287 A 2004 334 A 1854 754 1424 290A 1634 7
0 200A 1924 758 A 3154 1 14 22 324 64 43 51 54 200 A 235 A 204 A 428 A 104 A 167 A 346 11 & 134
1 A 308A 279A 219A 179 341 114 53 54 160A 78| 52 A 9lA 9B A 2534 241 A 4174 176 A 221 A 242 52 5
2 137 A 1043 A 44 A 592 120 214 62 A 142 106 109] 53 A 308A 207 A 291 A 223 A 28] 74 A 216 A 297 9 9
3 308 A 126 A4 515 509 181 137 1404 118 1724 7| 54 A 123 A 1474 3144 234 A 184 A 158 A 207 A 303 147 74
4 A 1428 A 272 A 413 A 581 32 4734 3B A 256 247 62| 55 A 27T A 233 A 217A 55 A 330 A 15 A 215A 321 25 75
5 862 1157 50 731 578 78 254 12 3%  335| 56 2B A 1584 3044 497 A 218A 64 1304 271 13 65
6 A 472 230 A 264 8 97 528 51 A 124 255 301 57 A 238 A 2124 363 A 486 A 201 A 534 1234 151 120 10
7 A 260 36 A 151A 19 194 607 41 A 46 304 176 58 26A 144 7oA 144 174A 53A 232A 140 21 101
8 A& 30A 26A 424 39 191 3B4A 35A 145 25 29| 50 A 124 A 50A 1064 IS5A G354 A 74 1% 116
9 A 526A 101A 5244 1004 9 321 204 0 249 66| 60 a 112 NA 1774 23 2634 54 24 60 149 19
10 & S06A 3714 619A 2664 24 1794 204 45 64 17| 61 A 23A 794 109 238 25 474 28 140 218
11 A 613A 211 A 4714 1814 72 215 1A 178 142 36| 62 33A 21A 9a 15 150A 23 125 18 1M 257
12 A 583 A 280 A 303 A 230 27 19 1A T8 39 83| 63 A 1424 1884 2444 AUTA T 22 100 4 289 406
13 A 423A 25414 4334 83 A 122 A R2A T2 63 101] 64 A 140 A 57 A 257 39 6A 20 14 132 167 212
14 A 548 A 48 A 564 A 331 A 168 1034 10A 226A 7A 56 65 A 1544 253 A 239 A 162 78 9A 20A 10 1001 38
15 A 1648 A 3093 A 3985 A 1935 A 376 A 9B A 99 A 2994 29 4] 66 A& 52 114 135A 64 47 11 54 56 228 203
16 A 2732 A 6406 A 8223 A 3041 A 1235 A 336 A 194 A 419 61A 70| 67 A 316A 19A 8lA 68 93 13 55 A 67 123 102
17 A 3653 AGI2AGSHIANGAINA M5A 406A 4744 1084 02| 68 A OTA 1054 I9A o 61 73 354 25 5 117
18 A 5180 A 9367 A13594 A10410 A 6563 A 4109 A 4056 A 3342 A 2834 A 2422| 69 74A 10A 160 A 12 74 9 94 2 16 56
19 A 6709 AL0568 A12148 A15524 A11839 A 8130 A 6106 A 6630 A 5880 A 5218] 70 80A 1424 42 147TA 36 33 21 26 171 101
20 A 6079 A 8797 A 9801 A13923 A11470 A 8263 A 7724 A 6780 A 5722 A 5434f 71 A 9 A 12 28 17 166 5 A 51 5 53 19
21 A 5625 A 6072 A 8384 Al0124 A 9638 A 7433 A 7451 A 6628 A 5711 A 5579 72 STA T2A 120A 304 41 24 53 109 A 17
22 A 5111 A 7014 A 7961 A 7603 A 9023 A 6569 A 6833 A 6327 A 5464 A 5352] 73 A 43 A 116 A 123 7 24 A 57 A 18 %A 2
23 A 4200 A 5455 A 5092 A 3448 A 3780 A 1933 A 2761 A 3076 A 2123 A 1927| T4 A 66 138 81 214 13 78 17 15 4 A 5
24 A 3139 A 3805 A 3317 276 1543 2002 1314 663 1199 9%67| 75 A OA 26 A 9 A 36A 95A 57TA 10 5A 2494 18
25 A 2454 A 2002 A 2621 567 1237 3036 1619 896 1227  956| 76 A 27 13 6A 34 92 494 23 51 128 28
26 A 1467 A 2220 A 2053 334 1026 2861 1439 995 1009  1202| 77 174 151 A 176 6 16 10 52 2a 11 89
27 A 1300 A 1848 A 1729 47 407 2182 1199 670 982 892 78 26 A 53A 33A 57 10A 594 10A 33A 394 45
28 A 1193 4 1313 A 1712 206 229 1549 585 293 1151 693| 79 A 74 A 3904 12 36 92 1 48 A 131 & 127 45
20 A 87 A 906 A 1152 76 227 1136 484 167 632 644 80 vl 5 29 68 Aa 9 A 77 5 3A 15
30 A 460 A 829 A 1100 40 311 1035 280 A 161 728 40| 81 A 12A 64 54 7 38 16 51A 60A 424 32
31 A 603A 605A 717 A 62 417 859 216 4 200 550 495 82 A 9 5A 46 A 57 104 454 9 B3A BA 98
32 A 375A 5734 603A 28 309 765 105A 146 632 473] 83 A 4T A U A 20A 12 9 42 A 424 T3A B
33 A 311 A 527 A 5% 7% 126 746 434 194 538 35l 84 A A 1 8 BA LA 21A T 31 28 A 120
34 A 2524 3534 5254 151 194 364 1124 124 359 267 8 A 17 44 264 1 3A 10A 8A T3 6 22
35 A 393 A 280 A 301 A 149 46 240 S57TA 224 455 393} 8 A 5A 13 47 24 18 18A 254 12A 106A 35
3% A 3154 2524 362A 2234 9 1904 1134 114 348 305 87 A 5834 31 2 10A 314 8 40 A 55 1A 72
37 A 179A 212A 259A 158 A 100 173 A 784 126 157  233| 88 7A 30 13 13 2A 2A 21A 164 25Aa 79
38 A 3304 137A 470 A 3354 69 2134 1054 234 297 201] 89 A 60 7TA 154 8 50 5A 3A 77 1A 14
39 A 319A 276 A 440 A 316 A 42 91A 1244 219 190 169 %0 A 24 17 18 1 14 184 7 13A 1174 4
40 A 327 A 180 A 588 A 378 103 83 A 160A 325 149 190 91 A 4 A 32 1A 9 0 28 47 1 1 1
41 A 208A 157 A 387 A 5004 98 424 844 222 155 18| 92 A 14 22 2A 38A 9A 414 19 7A 134 11
42 A 355 A 207 A 230 A 669 A 108 48 A 1224 38 143 118] 93 A 12Aa 3 6A 12A 1A 17A 1 24 32 A 67
43 A 370A 22A 247 A 637 A 90 37 A 2584 335 105 97| M 3 3 9A 2 3 12 22 11a 28 106
4 A& 2054 3054 6584 247 A 192A 40 A 124 A 206 76 2| % 2A 6A 14A 2B5A 17TA 54 21A 154 154 8
45 A T2A 22A 2854 271 A 192A 91 A 286 A 233 54 12| % A 0 Z2A TA 19A 154 54 1A 15A 174 2
46 A 285 A 280 A 316A 315 1004 12A 734 408 1134 10| 97 7 9A 9A 4 A 294 104A 23 5 5A 15
47 A 333 A 107A 273 A 165 50 A 162 A 287 A 378 A 10 A 134 9B 2 1A 24 24A 13A 9A 44 22 sA 18
48 A 251 A 133 A 288 A 378 54 A 152 A 252 A 334 A 152 A 112] 9 14 0 0A 33A A 12 5A 20A 2 10
49 A T3A 366A 242 1454 216 A 163A 301 A 4154 T8 A 86/100+ A 3A 1 14 1 5 9 8 23 2 43
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®2 HEE EmssplEAEeH GEEE, Beh)

R 1955 1960 1965 1970 1975 1980 1985 1990 1995 2000 ] 4F%k 1955 1960 1965 1970 1975 1980 1985 1990 1995 2000
SR 1355926 1178466 473138 A93540 AT2965 AT5173 A40121 A97955 AB5IE30 195860| 50 5913 2731 A 292 A 3782 A 5974 A 5523 A 1293 A 3739 A 1767 A 1358
0 3637 A 263 A10224 412215 A 7122 A 3138 A 2644 A 2542 A 1729 A 1705| 51 5523 3123 A& 30 A 3130 A 6022 A 5610 A 2200 A 2602 A 1629 A 2691
1 3404 984 A14045 A17688 A15776 A10463 A 4436 A 5119 A 5260 A 2877| 52 5086 2729 A 479 A 4093 A 5971 A 5305 A 2424 A 3105 A 2099 A 1383
2 6003 A 1811 A15762 430428 A25148 A14126 A 7343 A10186 A 6572 A 2613| 53 4623 2434 A 656 A 4034 A 5316 A 3881 A 2375 A 3015 A 2342 A 2254
3 9396 A 968 A17497 A22895 A34141 A21656 A10284 A12933 A 8533 A 2317 ™4 4382 2375 A 968 A 4460 A 4339 A 6520 A 2503 A 3834 A 1655 4 1225
4 12901 2612 A15714 430320 A38073 A24221 A13775 A15469 A10857 A 3604] 55 4356 1760 A 437 A 6117 A 5463 A 5495 A 3000 A 5089 A 1588 A 1590
5 16538 5262 A10005 A24375 A29669 A22941 A10947 A12795 A 8086 A 973| 56 4141 1856 A 1200 A 6065 A 5192 A 4552 A 2691 A 3851 A 1291 A 2698
6 18001 2959 A 7273 A20336 A27125 A23026 A10722 A12622 A 6880 A 919| 57 3631 2227 A 8l A 5440 A 4090 A 4316 A 2767 A 4102 A 1580 A 1953
7 19091 3807 A 3483 Al15112 A21794 A19970 A 9830 A10606 A 7198 A 1012 58 3838 2393 273 4 3382 A 4576 A 3823 A 3631 A 3171 A 2205 A 2582
8 18464 3926 A 2258 A11722 A19046 A16495 A 7864 A 9664 A 6612 A 875 59 3263 1930 A 30 A 2333 A 3935 A 4081 A 3045 A 4503 A 1872 A 2791
9 11563 3940 A 1590 A 9104 A13481 A14503 A 7655 A 8321 A 6132 A 1244| 60 3254 1818 A 884 A 2863 A 1671 A 4025 A 2799 A 4357 A 2682 A 3000
10 13209 5571 A 1520 A 7471 414025 A12219 A 7403 A 7485 A 5528 A 234] 61 2837 1313 A 686 A 2757 A 2379 A 2023 A 2577 A 4074 A 2536 A 2582
11 16779 6339 A 500 A 6364 A11449 A 9805 A 6869 A 5775 A 4981 A 2766 62 2059 1063 A 1100 A 3377 A 1632 A 3083 A 2498 A 4297 A 2513 A 3065
12 16860 7304 1005 A 5148 4 9044 A 8443 A 5580 A 5066 A 4077 A 143] 63 1800 582 A 1502 A 4400 A 3804 A 3334 A 2314 A 4390 A 2529 A 2425
13 18826 9558 1608 A 3871 A 7292 A 7405 A 4140 A 4714 A 3222 A 409| 64 1814 1020 A 1468 A 1901 A 2593 A 3077 A 2561 A 3670 A 1601 A 2723
14 17686 5801 2607 A 3786 A 6039 A 4761 A 2626 A 3247 A 2234 A 249] 65 1443 681 A 971 A 2185 A 1875 A 2889 4 2369 A 4111 A 1077 A 1540
15 41202 37066 27674 5163 A 3733 A 4101 A 1039 A 2650 A 1646 380] 66 1997 727 A 1017 A 2121 A 1824 A 2792 A 1766 A 3426 A 823 A 1611
16 56820 83560 50181 17404 1260 A 1459 913 A 801 A 589  1060| 67 1729 571 A 856 A 1967 A 1785 A 2362 A 1590 A 2923 A 675 A 1762
17 63042 87959 68242 24145 4272 A 354 2467 A 91 A 11 1888 68 2205 566 A 847 A 1749 A 1568 A 2754 A 1702 A 2827 A 668 A 1480
18 87040 128377 130305 86368 60218 43690 43529 35627 28857 27916] 69 1997 866 & 853 A 1640 A 1128 A 2103 A 1743 & 3144 A 1558 A 1557
19 114220 165575 133888 156211 126150 96402 75906 79593 65692 63916 70 1852 393 A 439 A 1033 A 1852 A 2341 A 1525 A 2964 A 1588 A 1018
20 104401 134133 114627 150933 133565 108314 105966 85887 70045 74463 71 1888 632 & 810 A 1000 A 727 A 1706 A 1532 A 2345 A 1414 A 996
21 85993 94424 98690 131272 119124 108798 100813 84068 72579 73660| 72 1649 857 A 373 & 851 A 1400 A 1480 A 1500 A 2213 A 1377 A& 974
22 79845 93175 86270 109548 108150 95075 91663 79921 70708 71485 73 1327 421 A 644 A 927 A 965 A 1698 A 1379 A 2306 A 1212 A 745
23 62947 65488 40332 26447 33990 25315 34975 33463 20170 40623) 74 1308 511 A 202 A 566 A 1257 A 1108 A 923 A 2233 A 902 1222
24 45095 32290 A 4767 A36563 A43977 A46172 A25542 A19460 A19125  1052] 75 1194 448 A 157 A 619 A 1255 A 1050 A 742 A 1919 A 1616 1329
25 36757 24685 A 8770 A4T758 AG6483 A6G6252 A42648 A40391 428034 A 5578f 76 1096 438 & 355 A 454 A 431 A 911 A 300 A 2005 A 388 1551
26 32006 18425 A10301 A61631 AT79203 A67988 A50350 A43169 430240 412955 77 854 402 1A 247 A 519 A 745 A 442 A 1188 A 611 1796
27 27889 17583 A11352 A59606 A76853 AG3042 A42935 A40290 A30580 A12400] 78 666 456 A 32 4 632 A 204 G612 A 632 A 1194 A 632 911
28 21767 15136 A11993 A58127 AG6725 A52574 A30780 A32337 A27702 A 9350 79 456 423 61 A 83 A 21 A 692 135 A 1237 A 641 1762
29 19935 12913 415085 A55905 442412 A47806 A24417 A27823 A20055 A 8470 80 593 25 A 1809 A 404 A 19 A 372 A 462 A 1501 A 609 487
30 17746 9188 A17289 A50235 441103 A48595 A20502 A25882 A23256 A 7470| 81 567 101 A 38 A 5154 3134 294 4 202 & 1130 & 743 1130
31 14521 6310 415911 A42185 AS50519 A49101 A198690 A24279 A21207 A 7517| 82 565 A 54 A 34 A 260 201 A 129 A 420 A 803 A 443 A 14
32 12794 4950 A16143 A41493 A46404 A46005 A20073 A22691 A19011 A 6833} 83 351 109 A 104 A 161 A 311 A 547 A 208 A 1570 A 839 664
33 12049 3895 A13508 A38387 A42866 A39285 A19516 A20816 A17935 A 7037| 84 286 73 A 64 62 175 A 133 A 236 A 424 A 104 188
34 10749 3561 A11470 A33850 A37577 A23063 A18866 A19286 A16599 4 4378| 85 443 120 94 A 31A 8 A 408 A 221 A 1215 A 170 464
35 10794 4275 A 8155 A27946 A31030 A24383 A18293 A20064 A14624 A 4378| 86 278 204 654 49 A 58A 98 93 A 290 A 167 255
36 9106 3282 A 6057 A22252 A23305 A24498 A17953 A1757]1 A14306 A 3492 87 A 80 126 86 A 34 A 100 A 153 124 A 586 386 334
37 8909 2980 A 5400 A18809 A22483 A21876 A15153 A16389 412364 A 2583| 88 147 A 66 55 44 6A 186A 57TA 34A T7 80
38 8881 3008 A 4054 A16724 A20100 A19462 A12967 A15465 A 9368 A 2497 89 135 83 194 10 110 & 29 78 A 446 314 290
39 8680 3100 4 3768 A13694 A18286 A17229 A 6755 A14117 A10154 A 1987 90 A 28 51 DA 554 404 303A 264 157 A 207 137
40 8318 2905 A 3162 A12520 A14277 A14569 A 6266 Al3615 A 9356 A 2201} 91 s A 12 4 A 9 92 A 1354 24 17 140 11
41 8045 2424 A 1379 A12866 A13093 A10842 A 7375 A11660 A 7400 A 1124| 92 94 A 126 VA 64 A 22 95 76 A 120 A 50 356
42 8401 2366 A 1271 A11389 A12443 A10224 A 6702 A 9669 A 6220 4 911| 93 70 4 17 36 264 383 A 1204 474 73 138 70
43 8142 2751 A 606 A 9664 A 9923 A 9110 A 4509 A 7806 A 5555 A& 499] 94 B ] 66 & 204 25 29 14 14 A 145 458
44 8756 2965 A 2102 A 6570 A 8825 A 7472 A 3523 A 3495 A 4344 A 61| 95 254 TA 45A 124A 1234 9l A 1204 122 93 22
45 8145 3214 A 1201 A 6447 A 7426 A 7592 A 2400 A 3921 A 3344 A 777 96 20 154 22A 1004 794 864 694 54 37 103
46 7197 3239 A 647 A 5520 A 4221 A 5742 A 1994 A 4101 A 1972 A& 205 97 6 S5A 33A 112A 1114 70A 134 54 19 26
47 6419 3709 A 29 A 4720 A 4758 A 5976 A 1527 A 3323 A 3002 & 953] 98 2A 11A 64 132A 654 5i4 31 A 59 50 105
48 6501 3166 99 A 4682 A 5341 4 5226 A 1818 A 2711 A 2261 A 13541 99 3 2 6A 1724 9 A 70Aa 12 9 35 A 60
49 6017 3012 A 170 A 3698 A 6648 A 5686 A 1600 A 3546 A 904 A 1185]| 100+ A 3 5 15 39 49 78 143 346 631
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X 1955 1960 1965 1970 1976 1980 1985 © 1990 1995 2000 | FXk 1955 1960 1965 1970 1975 1980 1985 1990 1995 2000
SFRE 425233 50173 419290 572950 560598 287967 213645 347750 196895 35052] 50 4 109 194 2239 3055 3705 1846 1203 2310 1356 192
0 783 809 876 1431 1195 617 368 583 328 A 60] 51 A H 370 2057 3241 2037 1760 1347 1881 1653 A 428
1 67 2217 5139 6828 4540 1347 1428 2090 A 1383 A 236| 52 A 109 333 1914 2871 2535 1955 1364 2223 1662 80
2 1384 985 8041 7521 8116 3096 2865 3414 1939 347 53 A 163 236 1873 © 2965 2855 2311 1430 2394 1481 A& 243
3 1300 1600 8909 13949 10496 2755 3347 5440 2412 326] 5¢ A 8l 392 1807 2788 2795 1573 1335 2499 1495 396
4 A 1839 2157 8774 11044 11999 5546 3804 6225 2537 A 770] 55 A 11 376 1920 2223 2788 1804 962 1712 1576 2
5 1306 3093 8502 14356 13264 6445 4516 7435 3688 632] 56 125 420 1601 2442 2092 1619 © 1409 2060 1500 A 186
6 182 1762 6923 9291 9937 5309 3423 6346 3087 194 57 A 75 210 1717 2389 2311 1683 1350 2121 1390 46
7 237 1653 5566 7524 8257 4012 2883 5248 2254 A 97| 58 53 811 2077 2800 2224 1642 1123 2137 1497 316
8 A 227 1175 4274 5944 7612 3627 2640 4717 2164 A 324 59 71 365 1500 2756 2199 1596 1436 1931 1492 81
9 a4 619 1067 3920 5319 5058 35556 2348 4075 2077 A 136] 60 91 213 1280 2328 2846 1524 1261 1935 1587 94
10 A 70 1396 3578 4937 5989 2996 2271 4251 1515 426] 61 32 452 1074 2120 2709 1186 1153 1694 1080 635
11 A 712 1262 3330 4363 5211 3067 2459 3366 1564 & 437| 62 225 33 1192 1725 2475 1314 1164 1502 1072 4 39
12 A 497 1165 3572 3902 4544 2536 2637 3464 1477 43| 63 A 155 130 815 1146 1899 1250 973 1538 887 615
13 & 387 1332 3826 3844 3913 2718 2431 3279 1636 612 64 A 61 138 793 1416 1612 1280 1253 1563 1036 64
4 A 773 427 3716 3117 3571 2154 2313 3143 1613 334] 65 A 240 7 869 1322 1745 1140 932 1060 927 502
15 A 1287 690 6956 4922 3868 2274 2111 2640 1328 841 66 a4 209 104 644 1399 1450 1004 759 956 047 156
16 A 1138 562 10055 7308 4745 2373 2276 2824 1719 894| 67 A 390 179 659 1204 1345 1063 1044 1043 676 A 103
17 A 1246 A 702 9518 7845 5382 2566 1998 2804 1615 1025 68 A 129 87 573 1167 1485 839 899 1137 644 152
18 A 2115 a 77 12487 15836 12737 8727 7110 9142 6396 5112 69 112 217 500 918 1379 9563 790 750 398 & 140
19 A 2659 A 687 9793 22276 20223 14871 9595 15265 12747 10650 70 93 A 63 465 1182 1068 834 885 987 581 454
20 A 1848 A 768 9031 19002 17506 13505 10603 14934 11650 10638| 71 3A 63 530 865 1001 953 890 973 577 164
21 A 1567 A 506 9735 15786 13437 11238 8464 12918 9602  7886| 72 67 4 70 559 647 863 842 966 845 557 201
22 A 1752 A 821 10562 17861 15280 10337 7418 12103 8156 5676] 73 A 83 170 257 794 915 5563 962 773 565 322
23 A 1770 A 431 12018 14756 10357 3092 1559 5692 1577 A T02| 74 13 128 367 833 823 736 954 947 656 914
24 A 1442 122 13289 9184 8377 A 2208 A 3898 939 A 5000 A 8100| 75 A& 25 A 22 287 443 543 405 795 828 233 775
25 A 1115 78 14461 13829 14908 1113 4 1640 2333 A 4282 A 7446 76 A 110 A 135 145 316 608 656 658 860 532 1125
26 A 829 607 13642 20573 21492 5759 1106 5192 A 1042 A 5431} 77 A 180 A 38 304 445 577 464 851 817 655 747
27 A 475 1234 15686 23572 24263 8291 3580 7071 049 A 3863 78 A 116 A 50 112 219 544 497 568 819 430 686
28 A 686 1828 16609 24884 25331 9626 4609 8107 2812 A 2256 79 A 366 A 18 346 398 464 506 695 756 411 1041
29 A 516 1956 16849 24417 16534 9880 6207 9082 4001 A 1095 80 A 172 A &7 133 166 488 312 508 629 532 600
30 190 2191 16089 22468 17817 11426 6647 9966 6151 & 250|] 81 A 62 A 122 2 318 406 349 461 528 578 796
31 A 77 2338 15430 18258 21364 11495 6305 10698 6961 A 170| 82 46 A 330 83 108 370 331 479 482 301 538
32 A 27 2227 13849 18478 19837 10936 6323 10047 6812 475 83 13 A 177 111 127 178 241 531 216 219 568
33 A 91 1997 12161 16977 18347 9252 6409 9444 6877 120] &4 223 A 126 50 193 261 144 378 537 400 512
34 11 1799 10447 14761 15977 5420 6948 8950 6281 184] 8 176 52 62 89 124 173 232 211 108 489
3 A 212 1752 8808 13220 12614 5498 5932 8761 5799 8511 86 97 50 107 102 108 173 290 376 225 440
36 A 118 1054 7351 10440 9458 6267 6091 8148 5235 204| 87 A 83 7 0 111 89 121 295 2 409 5156
37 A 197 1060 6509 9134 8556 5527 5536 7494 4555 407 88 A 24 32 98 48 93 21 110 106 & 32 252
3B A 125 939 5761 7601 7824 4819 4766 7472 4067 469] 89 A 16 A 17 31 45 171 87 154 38 250 31
39 A 3 826 4908 6684 7224 3953 2508 6429 3862 48] 90 A 39 A 4 38 65 78 10 119 28 A& 44 298
40 A 280 803 4126 5740 6613 3485 2782 6328 3410 1550 91 A 47 A 464 13A 3 47 A 14 % 4 25 153 204
41 4 300 546 3659 4548 5361 2688 2744 6234 3039 680] 92 & 9aA T4 14 15 26 31 30 204 8 209
42 A 305 453 3202 4158 5324 2914 2506 5523 2927 4241 93 1 25 12 114 74 2 3la 42A 49A 114
43 A 350 393 2868 3764 4805 2594 2179 5061 2952 383] 94 6 11 364 6 60 29 94 4all 159
4 A 9% 453 2277 4149 4498 2668 2308 3069 2827 370 95 A G5 A 27A 35 A 394 244 204 374 T0A 394 137
45 A 103 392 2500 3941 4549 2462 1614 2615 2925 1950 96 A& 2 A 184 O9A 31A 42A T7A 34 T4 66 52
46 A 216 325 2011 3582 4528 1960 1641 3112 3220 546 97 A 5 A 3 3A 31A 31A 164 24 114 73A 111
47 A 375 467 2059 3599 4645 2065 1478 2972 2267 339 8 A 14 a 3 1A 47A 254 9A 12A 24A 48as 31
48 A 225 368 2112 3071 4218 1832 1546 3068 2287 271 9 A 124 3A 64 394 354 34 A 8A 164 254 8
9 A 7 352 2342 3328 3756 1858 1451 2242 1501 491100+ A& T7aAa 24 7 10 4Aa 0 10 23 88 141
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FXR 1955 1960 1965 1970 1975 1980 1985 1990 1995 2000 | 4£%k 1955 1960 1965 1970 1975 1980 1985 1990 1995 2000
2fiE 513631 A34086 A31283 868466 655003 A 1478 166626 A99575 439789 A23023| 50 5178 A 3262 1238 11237 4850 A 2392 1878 A 7807 2832 A 3926
0 40525 5763 A27216 A 4394 A 4513 2621 A10169 A 9776 A 4086 A12361] 51 8910 952 63 13239 A 4439 A 5473 A 2123 A 6082 7823 AI13000
1 23879 19331 A 6580 26962 6422 A 9116 3335 3018 AI8772 A13330| 52 4318 A 2372 A 2089 7632 A 7623 A 1395 A 2509 A 1583 9051 A 1923
2 51412 A15879 8064 A16058 12575 2443 5604 AI3192 A 1675 A 2615| 53 A 103 A 3741 A 6477 8584 A 3785 8232 A 82 A 923 6725 A 8351
3 62975 2265 5956 86914 20793 A 6183 2223 A 3753 2716 A 164| o4 2387 A 15 A 6340 4790 3785 Al1764 A 920 A 1533 10552 1572
4  Al6329 26455 12527 A 983 21118 9438 170 A11785 A 6136 A10428] 55 6677 A 3972 A 1956 A16146 A 3101 A 3291 A 3033 A10324 10543 2037
5 61841 69229 26369 69802 37769 28223 19549 15317 22498 16750 56 6407 A 1869 410998 A15370 A 5044 A 1054 1901 975 11496 & 903
6 18032 19650 16371 28752 7373 10557 3838 2365 11266  8372] 57 1792 A 3490 A 546 A 7734 995 10 49 946 9063 1483
7 23838 16090 20174 29651 10877 8057 3082 4442 11368  4927| S8 12023 5699 10447 12291 A 366 2257 A 2301 5385 8635 2831
8 14493 610 9217 24746 12426 8510 5263 1200 7863  3275| 59 7568 3636 3138 12277 2774 790 2535 260 10339 685
9 1746 & 513 2841 27352 3219 8751 5617 . 1652 6302  2288| 60 7044 3148 A 507 10002 25381 A 211 2432 1047 10404 4703
10 7511 2374 A 7858 31431 9652 8203 2644 97 2135 9118| 61 7078 3889 4 1251 8568 22581 1767 1661 1828 6908 8141
1 3937 3011 a 2833 26820 3015 9067 3166 948 3392 A 6471f 62 9352 A 2196 a4 1033 1165 20523 112 2799 2527 6214 7323
12 9255 4429 5317 29789 6396 5710 3662 860 3626  3992] 63 A 4991 A 6924 A 9985 A11231 A 448 510 2712 2447 5621 14844
13 18275 15550 7765 31716 6785 4649 5864 A 949 4560  3429| 64 29 A 2703 A 8504 6853 4257 A 1633 4514 3305 7702 6680
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* Oral rehydration salts (ORS)
+ Oral antibiotic-first and second-line
+ Oral antimalarial-first and second-line
+ Iron
- Vitamin A
- Paracetamol
+ Mebendazole
+ Tetracycline eye ointment
* Gentian violet
* Quinine
+ Chloramphenicol

] intramuscular injection
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I Key Family Practicgl

— Breastfeed babies exclusively for six months (HIV posi-
tive mothers need special counselling on infant feeding to
understand and practise the safest options).

— From seven months, give children good quality comple-
mentary foods while continuing to breastfeed for two
years or longer.

~  Ensure that children receive enough micronutrients-such
as vitamin A and iron-in their diet or through supple-
ments.

— Dispose of faeces safely, wash hands after defecation,
and before preparing meals and feeding children.

— Take children to complete a full course of immunization
before their first birthday.

—  Protect children in malaria-endemic areas by making sure
they sleep under insecticide-treated nets.

— Promote mental and social development by responding to
a child’s needs for care and by playing, talking and pro-
viding a stimulating environment.

— Continue to feed and offer more fluids, including breast-
milk to children when they are sick.

—  Give sick children appropriate home treatments for infec-
tions.

~— Recognize when sick children need treatment outside the
home and take them to appropriate providers for care.
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— Follow the advice of health workers on treatment, follow-

up and referral.

— Ensure that every pregnant woman has adequate antenatal

care, and seeks care at the time of delivery and afterwards.

— Provide appropriate care for HIV/AIDS affected people,

especially orphans, and take action to prevent further
HIV infections.

—  Protect children from injury and accident, and provide

treatment when necessary.

—  Prevent child abuse and neglect, and take action when it

does occur.

- — TInvolve fathers in the care of their children and issues re-

lated to reproductive health.
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Assess and classify the sick child age 2 months up to 5
years

—  Treat the child

— Counsel the mother

— Assess, classify and treat the sick young infant age 1

week up to 2 months

@FED L 9 1T Assess the child T, HHAOEELFERS
572012, BIAPMER 20 E) PERLTVWE T,
HERIIFEICES L) REBTED ) THAD, SHRTD
NBOFZRERDI0% D FIZHTAMETH Y, kD
BoOERE L TEERERTHLIENOLTSFILVIC
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BiEE X, BB D Counsel the mother BB T2 Z & 45
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2) BESN/-HRTOMPOER

Assess the child

Check the child for general danger signs.

Then ask:

Does the child have cough or difficult breathing?
Does the child have diarrhoea?

Does the child have fever?

Does the child have an ear problem?

Then check the child for malnutrition and anaemia.

Then check the child’s immunization status.
Then check the child for other problems.
| Further assess the child and classify the illness l

Does the child have cough or difficult breathing?
Does the child have diarrhoea?

Does the child have fever?

Does the child have an ear problem?

For any "yes" answer,
:> ASK further questions

LOOK, LISTEN, FEEL
Based on this classify the illness

For all children, classify the nutritional status

Treat the child
- Teach the mother to give oral drugs at home (antibiotic, antimalarial, paracetamol,
iron, vitamin A, mebendazole)
- Teach the mother to treat local infection at home (eye, ear, mouth, throat)
- Give intramuscular drugs in clinic (quinine, chloramphenicol)
- Give increased fluids for diarrhoea and continue feeding
- If the child needs to be referred, give appropriate pre-referral treatment

Counsel the mother

About:
- Food and feeding problems
- Fluid intake during illness
- When to return
- Her own health
Using the process: ask, praise, advise, check
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Figure 1 . Environmental zones in the Tari basin. Zones C, D, and E are more fertile than zones B, A, and F; zone C with the town
of Tari in its center has been developed since 1952, whereas zones A and F have remained undeveloped. Population den-
sity was the highest in zone C, intermediate in zones B, D, and E, and the lowest in zones A and F. The gold minig is lo-
cated about 30 km north of the study area. Subject villages are Wenani in zone E (swamp) and Heli in zone B (slope).
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