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Two contiguous villages in Tracunhaém county (State of Pernambuco), endemic for schistosomiasis,
were studied: Itapinassu (138 inhabitants) and Sao Joaquim (91 inhabitants). Agriculture predominates
in the former region while ceramics is the main activity in the latter. Although no statistical difference
was found regarding prevalence, severe infection (>400 epg) predominated in Itapinassu, probably
related to the kind of occupation. No association was found between parasite burden and severity of
disease, in spite of the high infection ratesSohistosoma mansoim both communities (approx. 60%).
Typical epidemiological features of schistosomiasis such as age-related prevalences and intensities of
infection (high in children, low in adults) were also mutual characteristics. Nutritional status deter-
mined through anthropometric evaluation was carried out by measuring specific anthropometric indi-
cators. A deficit of energy intake, as well as vitamin A and riboflavin deficiencies were detected. The
prevalence of moderate or severe undernutrition in patients under 18 years old was 21.9% in Itapinassu
and 24.1% in S&o Joaquim. In this group an association was found between prevalence of schistoso-
miasis and chronic undernutrition. Similarly, for patients over 18 year old the prevalence of undernutri-
tion was higher than 20%. However, in this case no association between nutritional status and either
prevalence of schistosomiasis or parasite burden could be detected. The two communities had not beel
treated for eight years.
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Schistosomiasis is a very widespread diseager this heterogeneity are variable and may involve
in the developing world and is one of the moshutritional, genetic and socio-cultural factors. As
important helminth infections in public healtha behaviour related disease, the risk of infection
terms. Six hundred million people are thought tavith schistosomiasis is associated to age, sex, and
be at risk and 200 million are estimated to be ineccupation of individuals (Gryseels 1991). The
fected (Chan et al. 1996). Among the so calledonditions responsible for the evolution to the se-
major endemic diseases of Brazil, schistosomiasiere forms of the disease are not completely clear
is the third in the rank as cause of death in ruralthough the parasite burden seems to be a major
populations (Amaral & Porto 1994). Patterns ofleterminant (Sleigh et al. 1986). In addition, the
schistosomiasis infection are shaped by two facontribution of other factors on morbidity in schis-
tors: host exposure and host immunity. Both fadosomiasis, including host and parasite genetics,
tors demonstrate marked heterogeneity within angther infections and nutritional status, are still
given population (Butterworth 1994). The reasonpoorly understood (WHO 1992).

The association between the host nutritional
status with susceptibility to infection and clinical

) L ) _manifestations of the disease is not completely es-
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MATERIALS AND METHODS A simplified clinical-epidemiological classifi-
Study area A cross-sectional study was car-cation of schistosomiasis mansoni (Coutinho &
ried out from March 1994 to March 1995 inDomingues 1993) was used as follows: type 0

Tracunhaém county, in the tropical forest zone dfcute schistosomiasis), type | (intestinal clinical
the State of Pernambuco, northeastern Brazil. Twig"™™. including asymptomatic patients), type I
contiguous endemic villages were chosen for innepato-intestinal formy, type il (hepato-splenic

vestigation: Itapinassu and S&o Joaquim (Fig.). THE™). type IV (other clinical forms). .

villages are 50 km away from Recife, capital of _ Clinical examination conducted at the field was
the state. In Itapinassu, with 138 inhabitants, agrgomPlemented with ultrasonographic studies to
culture is the predominant activity, while in sagdetect those patients with periportal fibrosis and/

Joaquim, a village with 91 inhabitants, ceramics i8" SPIenic enlargement not yet palpable.
the main occupation. Ultrasound examination of the liver and spleen

was performed by one experienced ultrasound
observer, in patients in the supine and both lateral
positions. Using a portable ALOKA SSD-500
machine with a convex 3.5 MHz sector probe and
power from a portable generator. Measurements
included the largest dimension of the spleen and
the diameter of the portal vein as it enters the liver.
Periportal fibrosis was graded according to the
WHO protocol (1991).

The two communities had not been treated for
eight years.

All patients positive fo5. mansonivere treated
with oxamniquine in a single dose (15 mg/k for
adults and 20 mg/k for patients under 15 years old).

Brazil State of Pernambuco

N A

Tracunhaem County

Itapinassu a0 Joaquim A previous therapy against other helminth infec-
) ) tions was carried out with mebendazole and/or thia-
Geographical location of the study area.
bendazole.

Nutritional status evaluationFhe nutritional
Malaria and visceral leishmaniasis are not ertatus of the individuals was studied through an-
demic in the area and the snail vector ighropometric measurements (weight-age and stat-
Biomphalaria straminealhe two communities had ure-age indices for children and youths and body
not been treated for eight years. mass index for patients over 18 years old). In the
Parasitology -Stool examinations were per- first case, the standard values from the National
formed by the methods of Hoffman et al. (1934 enter for Health Statistics (WHO 1983) were
and Kato-Katz (Katz et al. 1972), to detect othefaken for comparison and individuals were classi-
helminths and estimate the egg intensitySof fied as follows: normal (B-Pg), needing surveil-
mansoninfections. The intensity of infection was lance for light undernutrition ¢°P, j), needing sur-
classified as light (<100 epg), moderate (101-40¢eillance for overweight §3-Py;), moderate and
epg) and severe (>400 epg). severe undernutrition (P<3) and obexiéy). The
Clinical examination All individuals in each body mass index was determined according to the
village were examined by the same physician, witformula:
out previous knowledge about the parasitological BMI = body weight (kg)
results. heigh
The patients were inquired about the signs and
symptoms they had experienced during the 30 days
preceding the clinical examination. Patients were Results were classified as suggested by Garrow
clinically examined and interviewed according tq1981): <20 (low weight), 20-24.99 (normal); 25.99
a standard form directed to gastrointestinal man(overweight);=230 (obesity).
festations. Liver enlargement was measured in cm Weights were obtained using FILIZOLA ID-
in the mid-sternal and mid-clavicular lines, andl500 digital battery/electric operated scales read
splenic enlargement in cm in the mid-claviculain 0.1kg increments (Inddstria FILIZOLA S/A, S&o
and mid-axillary lines. Cases of schistosomiasiBaulo, Brazil). Heights were measured using a Ross
were defined as individuals with a positive stool.aboratories (Columbus, OH, USA) stadiometer
test forS. mansoror hepatosplenomegaly suggeswith an attached headboard. Measurements were
tive of schistosomiasis. taken twice and averaged.
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Standardization procedures were conducted TABLE |
prior and throughout the data collection period. Age distribution of the populations
A dietary survey was also carried out among (Tracunhaém, PE, Brazil) 1994

68 families from the two villages by associatingA

. - - . . Itapi SéoJ i
an interview with the householder and direct Welgh-ge groups apinassu 40 Joaguim

ing of the food ingested the previous day (24 hr No. % No. %
recall method). Data on food habits and food in-0 - 4 16 11.6 19 20.9
take of the population were then obtained (Jelliffe5 - 9 16 11.6 13 14.3
1968). Food composition tables for Latin Americal0 - 14 23 16.7 13 14.3
(Leung & Flores 1970) were used for food anaIy—15 -19 16 116 15 16.5
sis, energy and nutrient requirements being det g:ig gg ig'(‘i ig 1613'2
m!ned accorqling to the recommendations of the™ 50 19 13.8 6 6.6
mixed committee FAO/WHO (1985, 1991). Unknown 1 0.7 0 0.0
Socioeconomic surveyA standardized ques-
tionnaire was applied door to door in the dwellTota 138 100.0 o1 100.0
ings of the village. The following variables were
considereql: labor actiyity (occupation) o'f the head TABLE Il
of the family, occupation and place of b!rth of thePrevaIence rates of schistosomiasis in the two villages
patient and other members of the family, family (Tracunhaém, PE, Brazil) 1994

budget, nature of water contact (recreational, do-

mestic, professional and fording), location of the/lllage Positive for  Inhabitants = Prevalence

house in relation to the stream, social and sanitary S%:';:gig?"a (%)

conditions (level of schooling, occupation, hous

ing quality, source of water and waste disposal).!tapinassu 7 125 61.6
Ethical considerations We followed the rec- S&0 Joaquim 45 83 54.2

ommendations of the World Health Organizationota| 122 208 58.7

and of th(_a Declar_atlon of Helsinki _(1975) in termﬁorevalence ratio = 1.13; CI 95% = (0.89;1.443; X, =
of protecting the rights and well-being of the peoplg o7. '~
. : 97;p=0.32
studied. At the end of the study, all patients were
informed about the results of the examinations TABLE Ill
performed and received appropriate recommenda- _ _ o
tions, treatment and referrals. Intensity ofSchistosoma mansoinifection in the two

Statistical analysis Mantel-Haenszel chi- villages (Tracunhaem, PE, Brazil)

square was used to analyze the significance of tkeecal Itapinassu S&o Joaquim
prevalence ratio among groups (Hennekens &gg output No. % No. %

Buring '1987) qnd th,e chi-square test (with Yate's 0- 100 34 442 35 778
correction or Fisher’s exact) was employed to d ]

: . e 01 - 400 16 20.8 4 8.9
termine the differences between frequencies; pval-~ 5409 27 35.1 6 13.3
ues less than 0.05 (5%) were considered to be
statiscally significant; the software EPINFO V. Total 77 100.0 45 100.0
6.03 was used to perform these analyses. X2=13.08; p<0.01

RESULTS
TABLE IV

Age distribution of the population in both ar-

eas can be seen in Table I. In Tracunhaém, the over- Ultrasound examination

all prevalence of schistosomiasis was 58.7%. Wherathological Itapinassu  S&o Joaquim p value

the two villages are compared, it is noticed thathanges (104 patients) (89 patients)

although no statistical difference was found regargseriportal fibrosis

ing prevalence rates (Table II), severe infectiograde 0 51 46

(>400 epg) predominated in Itapinassu (Table ll)Grade | 46 43 >0.05

Ultrasound data showed severe pathologicarade Il 6 0

changes (periportal fibrosis, right liver lobe shrink-Grade IlI 1 0

age, left lobe and spleen enlargements) mostRight lobe shrinkage 3 0 >0.05

among patients from Itapinassu (population inkeft lobe enlargement 46 28 >005
Splenomegaly 6 1 >0.05

volved in agricultural activities). However, no sta-
tistical difference was found among patients frona: Chi-square test (Yates corrected)
both areas (Table 1V). b: Chi-square test (Fisher exact)
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Since the prevalence rates of infection and theld, the prevalence of undernutrition reached
occurrence of clinical forms of schistosomiasis di®2.8% in Itapinassu and 26.4% in Sao Joaquim,
not differ between the studied villages, they willagain surpassing the value of 20% expected for
be jointly analyzed from now on. populations of low income level in northeastern

Regarding the prevalence of schistosomiasigrazil. In this group, however, no association be-
statistically significant association was found withtween nutritional status and either prevalence of
age, sex, local live standing (residing in the targetchistosomiasis or parasite burden was detected.
area for more than five years), frequency of water- The survey on food consumption detected en-
contact (daily), fishing, laundering, distance fromergy deficiency as well as vitamin A and ribofla-
the infected stream (less than 10 m) and lack of sanin deficiencies as the most severe nutritional prob-
tation (cesspools). On the other hand, no assoclams in both communities. Most of the families did
tion was found with origin of the patient (local, fromnot attain food adequacy, mainly at the village of
other endemic areas, from non-endemic areas), 680 Joaquim. Energy/lipids index (proportion of
eracy, domestic watering, fording contacts with inenergy afforded by dietary lipids) was below the
fected waters, field activities (agriculture), type ofange of 20-30% recommended by FAO/OMS.
activity (occupation), family budget, type of dwell-NDp Cal % (proportion of energy from dietary
ing, waste disposal and eosinophilia (Table V). protein) was surprisingly above the recommenda-

The association among intensity of infectiortions (6-8% of the dietary energy intake).

(egg burden) and age, domestic watering, fording No family reached an adequate intake of vita-
contacts, fishing, type of activity and distance froomin A, ingesting less than 50% of the recom-
the infected stream was statistically significant anchended dietary allowances (Table VIII).

the complete figures of the studied variables are DISCUSSION

shown in Table VI.

The pre\/a|ence of moderate or severe under- AIthough there has been important local sucess
nutrition in patients under 18 years old was 21.9% the control of schistosomiasis in countries such
in Itapinassu and 24.1% in S&o Joaquim, mucks China, Brazil, Penha Island and Tanzania, the
higher than the expected 3%, according to the stalfifection has increased during the last decade (WHO
dard values. In this group, an association was foud@93), partly due to irrigation projects and partly to
between prevalence of schistosomiasis (Table VIfigration. On the other hand, migration of rural
and chronic undernutrition, although an associgopulations into urban areas led schistosomiasis to
tion between malnutrition and egg burden coul®ecome animportant public health problem in large
not be detected. Similarly, for patients over 18 yeagities of endemic countries (WHO 1985).

TABLE V

Behaviour of the studied variables concerning prevalen8eluttosoma mansoimifection
(Tracunhaém, PE, Brazil) 1994

Variables Analysis p value
Age c2 =28.15; df=4 <0.01
Sex (M/F) Prevalence ratio=1.31 (1.05;1%5) <0.05
Local live standing Prevalence ratio=1.77 (1.30;242) <0.01
Frequency of water-contact Prevalence ratio=1.64 (1.152.33) <0.01
Fishing Prevalence ratio=1.83 (1.56;233) <0.01
Laundering Prevalence ratio=1.32 (1.06;1%6) <0.05
Distance from infected stream Prevalence ratio=1.35 (1.0721.70) <0.05
Lack of sanitation €2=9.33; df=3 <0.05
Origin of the patient €2=1.45; df=2 >0.05
Literacy Prevalence ratio=0.97 (0.79;1.39) >0.05
Domestic watering Prevalence ratio=1.23 (0.97;257) >0.05
Fording contacts Prevalence ratio=1.22 (0.97;£53) >0.05
Field activities Prevalence ratio=1.07 (0.62;1285) >0.05
Type of activity c2=5.1; df=4 >0.05
Family budget Prevalence ratio=1.24 (0.98;1358) >0.05
Type of dwelling €2=3.29; df=2 >0.05
Waste disposal c2=2.02; df=2 >0.05
Eosinophilia Prevalence ratio=1.18 (0.95;1#7) >0.05

a: 95% confidence intervals
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TABLE VI

Behaviour of the studied variables concerning intensityatfistosoma mansoimifection
(Tracunhaém, PE, Brazil) 1994

Variables Analysis p value
Age c2=11.99; df=4 <0.05
Domestic watering Prevalence ratio=2.08 (1.45;300) <0.01
Fording contacts Prevalence ratio=2.17 (1.36;3.45) <0.01
Fishing Prevalence ratio=2.31 (1.63;327) <0.01
Type of activity c2=14.41; df=4 <0.01
Distance from infected stream Prevalence ratio=2.10 (1.31%3.34) <0.01
Sex (M/F) Prevalence ratio=0.81 (0.54;121) >0.05
Local live standing Prevalence ratio=1.44 (0.80;257) >0.05
Origin of the patient €2=0.67; df=2 >0.05
Literacy Prevalence ratio=0.86 (0.56;1.32) >0.05
Frequency of water-contact Prevalence ratio=1.61 (0.793.27) >0.05
Laundering Prevalence ratio=1.13 (0.74;1%73) >0.05
Field activities Prevalence ratio=0.92 (0.31;2%74) >0.05
Family budget Prevalence ratio=1.45 (0.92;2229) >0.05
Waste disposal Prevalence ratio=1.35 (0.85;2.14) >0.05
Lack of sanitation c2=2.31; df=3 >0.05
Eosinophilia Prevalence ratio=1.02 (0.79;1331) >0.05
Clinical form Prevalence ratio=1.18 (0.73;1.91) >0.05

a: 95% confidence intervals

TABLE VI

Overall prevalence dichistosoma mansoimifection according to the nutritional status (height/age index), in
patients under 18 years old (Tracunhaém, PE, Brazil)

S. mansoninfection Undernourished Normal Total Prevalence rates of
undernutrition (%)

Positive 28 23 51 54.9

Negative 18 35 53 34.0

Total 46 58 104 44.2

Prevalence ratio= 1.62; CI: (95%) (1.03; 2.54); p<0.05

TABLE VIII

Percentage distribution of 68 studied families, according to the adequacy levels of intake for calories and
nutrients (Tracunhaém, PE, Brazil) 1994

Calories and nutrients Recommended dietary allowances
<25% 25-50% 50-75% 75-100% >100%

Itap. SJ Itap. SJ Itap. SJ Itap. SJ Itap. SJ
Calories 2.4 - 11.9 154 428 46.2 31.0 26.9 11.9 11.5
Proteins (g) 2.4 - - 3.8 14.3 7.7 4.7 7.7 78.6 80.8
Calcium (mg) 4.8 115 21.4 308 26.2 19.2 14.3 154 333 23.1
Iron (mg) 2.4 3.9 4.8 19.2 7.1 30.8 23.8 115 61.9 34.6
Vit.A-retinol (mcg) 85.7 92.3 14.3 7.7 - - - - - -
Vit.B1-thiamine (mg) 2.4 3.8 2.4 30.8 38.0 34.6 28.6 15.4 28.6 15.4
Vit.B2-riboflavin (mg) 11.9 7.7 405 57.7 30.9 19.2 11.9 3.9 4.8 115
Vit.B6-niacin (mg) 7.1 7.7 16.7 23.1 31.0 26.9 19.0 30.8 26.2 115
Vit.C (mg) 16.7 30.7 26.2 154 23.8 154 4.7 15.4 28.6 23.1

Itap.: ltapinassu; SJ: S&o Joaquim
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It is well known that ecological and socioeco+isk of being infected may vary with activity, du-
nomic factors play a fundamental role in humamation of exposure, extent of body-surface exposed
schistosomiasis (Warren 1973, Jordan & Webband time of the day. Observations recently pub-
1982, Huang & Manderson 1992, WHO 1993). Adished by Fulford et al. (1996) on the relative im-
a behavioural disease, schistosomiasis infectiggortance of exposure and resistance to infection in
displays complex interactions between humadetermining the detected age-intensity patterns of
behaviour, social and economic organization, pulschistosomiasis among Kenyan communities, point
lic health provisions and, in some endemic area#) the variability of patterns of water contact even
cultural understandings of the nature and cause loétween rather culturally similar communities,
the disease (Huang & Manderson 1992). contact usually peaking in the second decade of

Age, as expected and as observed in most schie, females (especially young women) spending
tosomiasis surveys, is a major determinant of schimore time at the water than males.
tosomiasis infection, older children being at the A spontaneous reduction in prevalence of schis-
highest risk of infection (Sama & Ratard 1994)tosomiasis mansoni was detected in hyperendemic
These authors studied a population of an Africaareas of Brazil, following the provision of adequate
town in order to quantify the potential risk of schiswater and the construction of toilets and bathrooms
tosome infection from the activities involving wa- (Kloetzel & Schuster 1987).
ter contact, trying also to identify behavioural or The epidemiological features of contamination
socio-cultural factors that increased the risk of inin both villages of the study area were the same, so
fection. Marcal Junior et al. (1993), showed thathe predominance of severe infection in Itapinassu
risk factors forS. mansoninfection in a low en- (>400 epg) could be explained by differences in
demic area were very similar to the factors desccupation resulting in higher exposure for those
scribed in other Brazilian areas. working in agriculture. It is widely accepted that

The association of sex with infection is at timegnorbidity related to schistosomiasis appears in only
contradictory, and its value in predicting risk ofa small proportion of the infected populations,
infection is poor. In general, however, occupationamostly those harbouring heavy worm loads (Arap
economic and other activities are useful indicatorSiongok et al. 1976). In this study, no association
of risk (Huang & Manderson 1992). In the presentvas found between parasite burden and severity
study male sex was associated with prevalencef, the disease when the two villages were jointly
but not with intensity o§. mansoninfection. analyzed. It is possible that the population size in

The relationship between socioeconomic situeur study is limiting the validation of some hy-
ation and the risk d. mansoninfection has been potheses by statistical tests. However, other fac-
emphasized in the literature. Barbosa (1966), intars inherent to the population may be interfering
study carried out in the State of Pernambuco, olon the results, such as nutritional status, genetic
served tha. mansoninfection was related to the background, etc.
patient activity, to the quality of housing or to the  There is some indication that persons with high
absence of a cesspool in the dwelling. Barretimtensities of infection will have some reduction
(1991) and others also showed that several social,their work capacities (El Karim 1986). In a study
environmental, and behavioural variables arearried out in northeastern Brazil (Barbosa & Costa
strongly associated with the prevalence and inted981), sugar cane cutters bearing hepatosplenic
sity of S. mansoninfection. A number of publica- form of schistosomiasis were found to have 35.1%
tions indicate the association between occupatidass productivity (in terms of earnings) than those
and prevalence dbchistosomanfection. In the with the less severe intestinal clinical form of the
present study, only association with intensity oflisease.
infection was detected. Schistosomiasis is sustained throught the syn-

A study carried out in Brazil (Lima e Costa etergy of humans, vector and environment.
al. 1987) concluded that the rate of infection was Although a relationship has been demonstrated
significantly higher in people living in houses orbetween intensity of infection and morbidity in
dwellings without piped water. schistosomiasis due . mansonithe contribu-

Water contact studies provide the most extertion of other factors including nutritional status is
sive data on behavioural and social aspects of sch&il poorly understood.
tosomiasis infection (Blumenthal 1985) and indi- It seems clear, on biological, epidemiological
cate the complex ways in which such sociologicand statistical grounds, that wasting (acute malnu-
variables as age, gender, occupation, industry, atrition) and stunting (chronic malnutrition) repre-
patterns of settlement constitute risk factors of insent different processes of malnutrition. Wasting
fection. Studies carried out in Brazil (Lima e Costandicates a deficit in tissue and fat mass compared
et al. 1987, Mota & Sleigh 1987) indicate that thavith the amount expected in a child of the same
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height, and may result either from failure to gairvitamin A, for example, had very low intakes in
weight or from actual weight loss, infections be-oth localities and no family reached even 50% of
ing a precipitating factor. Stunting signifies slow-its recommended allowance.
ing in skeletal growth and is frequently associated A cross-sectional study on the nutritional sta-
with chronic or repeated infections, as well as intus of schoolchildren with schistosomiasis and
adequate nutrient intake (WHO 1986). geohelminth infection carried out in Salvador (State
The existence of an association between nutrof Bahia, northeastern Brazil) by Parraga et al.
tional status and schistosomiasis is still not cleag1996) detected chronic malnutrition with linear
Several studies have tried to correlate the nutrstunting in 21% of the children as a whole and
tional status of the host with prevalence/intensitgoncluded that light or moderate intensity infec-
of infection (Coutinho 1976, 1980, Stephensomion with S. mansonmay contribute to growth
1986, Coutinho et al. 1992, Ferreira et al. 1993) afeficits.
severity of clinical manisfestations in schistoso- In patients under 18 years old the prevalence
miasis (De Witt et al. 1964, Coutinho et al. 1972¢f schistosomiasis was higher in the undernour-
Akpon & Warren 1975, Akpom 1982, Stephensoiished. The reasons why we could not demonstrate
1993, Sturrock et al. 1996). Conflicting results maw similar association concerning intensity of in-
be due to differences in local epidemiological feafection and/or for the group of over 18 years old,
tures and in part, to different methodologies (Cost@as likely ascribed to the small population dealt
et al. 1988, Proietti et al. 1992). The prevalence afith. In the present study, the nutritional status
moderate or severe undernutrition in patients urcould have been affected by schistosomiasis in-
der 18 years old was 21.9% in Itapinassu and 24.1féction or even act as one of the risk factors for the
in S&o Joaquim, much higher than the expectedfected population.
3% (WHO 1983). In this group an association was Anyway, as all known control measures so far
found between prevalence of schistosomiasis anged have not proven to be able to erradicate but
chronic undernutrition. rather temporarily reduce prevalence and morbid-
The determination of the Body Mass Index inity rates of schistosomiasis in Brazil, improvement
epidemiological studies has been recommended fof the nutritional status of infected populations
anthropological measurement in adults (Smallegould be a valuable complementary measure to
et al. 1990). By using this index it was found thatimprove health of communities in endemic areas,
for patients over 18 years old, the prevalence @habling them to overcome not only the effects of
undernutrition was higher than the expected 20%. mansonbut also of concomitant geohelminth
rate found in northeastern Brazil, by the way, thinfections usually prevalent in regions of low socio-
highest prevalence in the country (INAN 1991)economic level.
However, in this case no association between nu- Currently, after treatment for schistosomiasis,
tritional status and either prevalence of schistos@rospective studies are in progress in an effort to
miasis or parasite burden (fecal egg output) couidentify the relative role of each factor involved in
be detected. the eventual infection, leading to a proposal of an
Dietary intake of the populations and “foodintegrated model for local control of the disease.
safety” (available food for a healthy life of all fam- ACKNOWLEDGEMENTS
ily members) in the worked localities was low. ) _ ] o
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