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CYCLOSPORA CASE
SURVEILLANCE IN ONTARIO, 2000

Introduction

Cyclosporiasisisadisease caused by thecoccidian protozoa,
Cyclospora cayetanensis. Clinical symptoms may include
watery diarrhea, nausea, anorexia, abdomina cramping,
fatigue and weight loss! Outbreaks of cyclosporiasis
occurred in Ontario from 1996 to 1999. These outbreaks
were either associated with or had a suggested link with
raspberries or blackberries that were imported from
Guatemala.? Cyclosporiasiswasmadenationally reportable
in 2000, but is not yet a reportable disease in Ontario.

On April 7, 2000, the Canadian Food Inspection Agency
restricted the entry of Guatemalan berries into Canada for
the spring 2000 importation season (March 15 to August
15); however, during this period, berries from other
Cyclospora endemic countries were imported. Active
surveillanceof cyclosporiasiscaseswasimplementedinthe
spring and summer of 2000 in order to attempt to determine
the source of the infection. This article describes the
findings from the surveillance.

Methods
By a letter of April 7, 2000, al laboratories in Ontario

licensed for parasitology were asked to voluntarily report
every positive case of Cyclospora to their local Medical



Officer of Healthand submitall stool specimenspositive
for Cyclospora from their laboratory to the Central
Public Health Laboratory for confirmation.

By aletter of May 12, 2000, al hedthunitsinOntariowere
asked to complete a questionnaire for Cyclospora cases
identified from May 12 to August 31, 2000. The purpose
of thequestionnairewasto assi stin determiningthesource
of infection for confirmed cases of cyclosporiasis. Risk
factorsaddressed in the questionnaire based on sources of
infection previoudy describedin North Americaincluded
travel to an endemic country, raspberries, strawberries,
blackberries, mesclun lettuce, and basil.

Results

A total of 28 cyclosporiasis cases were reported by the
Central Public Health Laboratory. A questionnairewas
administered by health unit staff to 19/28 (68%) of the
cases. Two cases for which a questionnaire was not
completed had “travel to another country” written on
the laboratory requisition and these two cases were
included with the analysis of the 19 that had a
guestionnaire compl eted.

The 28 cases were relatively evenly distributed over the
time period (Figure 1). Of the 21 cases for which a
guestionnaire was completed or travel was listed on the
laboratory requisition, 16/21 (76%) had ahistory of travel
prior to onset of illness. The country of travel for the 16
casesis shown in Figure 2. Of the five cases without a
history of travel, no risk factor was found in two cases.
Basll, strawberries, and mesclunlettucewereconsumed by
each of the other three cases, respectively.

Figure2. Cyclosporiasis Casesby Country of
Trave (n =16)
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* Travel to these countries occurred on the same trip.

Discussion

Travel to an endemic area was the most notable risk
factor identifiedamongreported cases. IlInessresulting
from Cyclospora hasbeenidentified in North, Central
(including M exico), and South America, the Caribbean,
Southeast Asia (including Nepal), Eastern Europe,
UnitedKingdom, India, and Africa.?2 Thesolecountries
of travel where infection may have been acquired by
the Ontario casesreported wereMexico, Nicaragua, El
Salvador, Cuba, and China. Itisdifficult to determine
whether infection was acquired in Taiwan, the
Philippines, Koreaand/or Nepal because the travelers
to these countries visited other countries during the
sametrip.

Whilebasil, strawberriesand mesclunlettuce,

food items associated with prior Cyclospora

outbreaks, wereconsumed by threeof thefive
cases not associated with travel, these items
cannot be assumed as the definitive cause of

these cases. Person-to-person spread was
unlikely duetotherelatively long sporulation

period required before oocysts become
infective. Transmission by means of fecally
contaminated drinking water or irrigation
water has been demonstrated in endemic
countries.?

This route of transmission is thought to be
unlikely in Ontario, however, because
Cyclosporaisnot endemic. Itishypothesized

Figure 1. Cyclosporiasis Cases by Date Confirmed
. by the Central Public Health L aboratory, 2000.
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that themost likely sourceof infectionfor thefivecases
resultedfrom consuminganimportedfooditemcarrying
the parasite.

Outbreaksof cyclosporiasisthat had alink or suggested
link toimported Guatemal anraspberriesor blackberries
occurred in Ontario annually from 1996 to 1999. The
year 2000wasthefirst year since 1996 that no outbreaks
were detected and Guatemalan raspberries and
blackberrieswerenotimported. The28 casesidentified
between May 12 to August 31, 2000 represent the
expected or background number of casesfor thisperiod
in the absence of an outbreak. Assuming a stable
incidence of travel-associated cases, this background
incidence estimate provides a level above which the
occurrence of an outbreak should be suspected and
investigation commenced.

Thecaseswererelatively evenly distributed temporally
duringthetimeperiod. Furthermore, the“travel related”
cases were evenly distributed, and the combined
categoriesof “non-travel related” and* casesfor which
a questionnaire was not completed” were evenly
distributed. No more than two cases of the latter
combined category were diagnosed on one day. This
hasimportancefor ahealthunit attemptingtodetermine
if cases are part of an outbreak. Health units should
consider the possibility that cases under investigation
arepart of acommon source outbreak if they have more
than two cases, without arecent history of travel to an
endemic country, reported in atwo-week period.

Conclusion

Travel to an endemic country was the main risk factor
identified by cases of cyclosporiasis during the study
period. The consumption of food itemsimported from
a Cyclospora endemic country was the most likely
sourceof illnessfor those caseswithout atravel history.

Health Canadaisreviewing its policy for Guatemalan
berries for the spring 2001 importation season. Health
units should consider the possibility of a common
source outbreak if two or more cases, without arecent
history of travel to an endemic country, arereportedin
atwo-week period.
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GINI CONCENTRATION RATIO
- MEASUREMENT OF
DISPARITY OF HOUSEHOLD
INCOME

Househol dincomeisanimportant socio-demographicdata
itemcollectedinapopulationcensus. Several indicators
such as average household income, median household
income, and percentage of |ow income househol dsetc.,
have been derived from thisdataitem. These absolute
measures of incomedistribution areincluded in Census
reportsand databasesrel eased by StatisticsCanada.

Another important indicator that can be derived from
househol dincomedataistheGini Concentration Ratioor
theGini Coefficient of IncomeDisparity (Lorenz, 1905).
TheGini Coefficientisoftenassociatedwithal orenz Curve
that visualy displaysdisparity indistribution.

The Lorenz Curve (Figure 1) shows the percentage of
incomereceived (y-axis) by thecumul ative percentageof
households(x-axis). Ifincomewasequaly distributedand
every household had thesameincome, theL orenz Curve
wouldfollowthereferencediagond lineexactly. Theextent
to which the Lorenz curve diverges from the diagonal
illustratesthedegreeof inequality of incomedistribution.

The degree of inequality of income distribution can be
measured numerically by the Gini Coefficient of Income
Disparity. Thisratio is based on the area between the
diagona lineandthecurvebelowit, comparedtothearea
bel owthediagonal line. If householdincomeswereexactly
equally distributed

between households

i[(x X ) (Y]
G=1-E£

Zog X Z(Y Y.

Where:

GistheGini Coefficient of Income Disparity.

Xi isthe cumulative percentage of households.

Yi isthe cumulative percentage of total household income.

Findings

Theaboveformulawasappliedto 1996 Censusdataon
householdincome. Gini Coefficientsof IncomeDisparity
were calculated for Ontario and each census division.
Appendix Lillugtratestheagpplicationof theformulafor Gini
Coefficient to Censusdatafor Ontariooverall. Tablel
presentstheGini Coefficientsby CensusDivisoninOntario,
1996, ordered by rank.

Of the49 censusdivisions, 15had Gini Coefficientshigher
thantheprovincia total and 34 had Gini Coefficientslower
thantheprovincial totd. ThehighestfiveGini Coefficients
wereToronto(0.3991), Timiskaming (0.3973), Algoma
(0.3893), Sudbury Regiona Municipality (0.3855),and
Nipissing(0.3842). ThelowestfivewereHaton(0.3163),
Y ork Region (0.3189), Peel (0.3231), Dufferin(0.3266)
and Durham (0.3281).

Discussion
Does income disparity reflect geography?
Doesincomedi sparity, measuredby theGini Coefficient,

Egg:%%ou:cgfg’ﬁbl‘vtﬁ)d Figure 1 Lorenze Curve of Income Disparity, Ontario 1996

equd zero;if dl theincome : 1$ S

was owned by one £ o /
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distribution), the Gini 2 eo%

Coefficientwouldequal B %

one. ;2 -

Using available census 5 0%

data on categories of E 1x | | | ' |
household income, the 0%  10%  20%  30%  40%  50%  60%  70%  80%  S0%  100%
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formula The curveindicates Gini Coefficient = 0.3719
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categories of income)

Table 1. Gini Coefficient of Income Disparity by Census Division in
Ontario (Approximations, based on 1996 Census Data with

Census Division (Census Division codes)

Gini Coefficient

Comparison with
Ontario Average

Ontario 0.3719 -
Toronto Metropolitan Municipality (20) 0.3991 H
Timiskaming District (54) 0.3973 H
Algoma District (57) 0.3893 H
Sudbury Regional Municipality (53) 0.3855 H
Nipissing District (48) 0.3842 H
Hamilton-Wentworth Regional Municipality (25) 0.3803 H
Sudbury District (52) 0.3798 H
Rainy River District (59) 0.3787 H
Stormont, Dundas and Glengarry United Counties (01) 0.3764 H
Huron County (40) 0.3764 H
Frontenac County (10) 0.3745 H
Middlesex County (39) 0.3741 H
Bruce County (41) 0.3738 H
Cochrane District (56) 0.3735 H
Essex County (37) 0.3727 H
Manitoulin District (51) 0.3709 L
Peterborough County (15) 0.3704 L
Parry Sound District (49) 0.3695 L
Niagara Regional Municipality (26) 0.3695 L
Kent County (36) 0.3674 L
Hastings County (12) 0.3671 L
Kenora District (60) 0.3637 L
Grey County (42) 0.3633 L
Thunder Bay District (58) 0.3626 L
Lambton County (38) 0.3621 L
Victoria County (16) 0.3616 L
Ottawa-Carleton Regional Municipality (06) 0.3607 L
Muskoka District Municipality (44) 0.3606 L
Prince Edward County (13) 0.3606 L
Brant County (29) 0.3604 L
Haliburton County (46) 0.3598 L
Lennox and Addington County (11) 0.3597 L
Prescott and Russell United Counties (02) 0.3592 L
Northumberland County (14) 0.3588 L
Renfrew County (47) 0.3578 L
Waterloo Regional Municipality (30) 0.3565 L
Haldimand-Norfolk Regional Municipality (28) 0.3545 L

Note: H = higher than Ontario average, L =lower than Ontario average

Table 1 showsthat in 1996, the Gini Coefficient for Ontariowas0.3719. Therange of the Gini Coefficient

among the 49 census divisions was 0.3163 to 0.3991.
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reflect either remotenessor urbanlocation? Threeof the
19censusdivisonswithGini valuesgreater thanOntario
overdl arelargeurbancentres(Toronto0.3991, Sudbury
Municipality 0.3893, Hamilton 0.3803) whereasthe
other 12 censusdivisonswithhighGini Coefficientsare
not urbanareas. Central East Regionincludescensus
divisionswith thehighest Gini Coefficient (Toronto
0.3991 and Hamilton 0.3803) as well as the census
divisionswiththelowest Coefficient (Halton0.3163,
Y ork Region0.3189, and Pedl 0.3231). Thesefindings
refutethenotionthat geographiclocationdeterminesthe
valueof theGini Coefficient.

How are other income-related indicators related
to the Gini Coefficient?

Three other income-related indicators, namely the
percentageof |owincomehousehol ds, averagehousehold
income, and median household income for each of
censusdivisionswered soderivedfromthecensusdata

percentageof |ow incomehousehol dsincreases, the
Gini Coefficientof IncomeDisparity increases. Onthe
other hand, negativecorrelationswerefound between
theGini Coefficientandaveragehouseholdincome(r=-
0.662) and betweenthe Gini Coefficientand median
household income (r=-0.741). In other words, as
averageandmedianhousehol dincomesincrease, income
disparity decreases.

How can the Gini Coefficient be used in Public

Health?

In the Mandatory Heath Program and Services
Guidelines(1998), equal accessisageneral standard
for al program areas. By definition, the Gini
Coefficient of income dispersion can beconsidered
a suitable indicator for this general standard.
Knowing that a community has a relatively large
disparity inincomesmay behelpful insettingpolicies
and prioritiesfor program planning and eval uation.

A correlationcoefficientsmatrixamongGini Coefficient  \When devising equity-adjusted or needs-adjusted
andthethreeindicatorswascalculatedforthe49census  fundi ng modelsfor different health programs, income-
divisionswithinOntario(Table2). rel atedindi catorshavebeen used. Thesehaveincluded:
A positivecorrdation(r=0.616) wasobservedbetween  'thepercent of low incomepersons, all ages' adoptedin
theGini Coefficentof IncomeDisparityandthepercentage  the1996 PublicHed thFunding AllocationModd , and'the
of low income households, indicating that the two  percent of lowincomehousehol dsamonghouseholdswith
indicatorsmoveinthesamedirection. Thatis,asthe childrenagedunder six'intheHealthy Babies, Healthy

Table 2.
Correlation Coefficient Matrix between Gini Coefficient and Three Other Income-related Indicators
Gini Coefficient AVGHHINC MDHHINC LOWINC
Gini Coefficient Pearson 1.000 0.662(**) 0.741(*") 0.616(**)
Correlation
Sig (2-tailed) - 0.000 0.000 0.000
N 49 49 49 49
Average Household Pearson -0.662(**) 1.000 0.978(*) -0.139
Income Correlation
(AVGHHINC) Sig (2-tailed) 0.000 - 0.000 0.000
N 49 49 49 49
Median Household Pearson -0.741(*") 0.978(™) 1.000 -0.266
Income Correlation
(MDHHINC) Sig (2-tailed) 0.000 0.000 - 0.065
N 49 49 49 49
Percent of Low Income Pearson 0.616(**) -0.139 -0.266 1.000
Households (LOWINC) Correlation
Sig (2-tailed) 0.000 0.340 0.065 -
N 49 49 49 49
** Correlation is significant at the 0.0l level (2-tailed)
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ChildrenFundingAllocationModels. Althoughtheuseof
thesetwoindicatorsisgeneraly accepted by hedthplanners
and researchersin public health, consideration of new
indicatorsisencouraged. TheGini Coefficient of Income
Digparity issuggestedinthisarticleasonepossibleincome-
relatedindicator for considerationinthedevel opment of
publichealthfundingallocationmodels.

a
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Summary of Reportable Diseases in August, 2000

1996 Campylo. | Chicken- | Chlamydia | Enceph./ GAS Gonorrhea
Health Units by Region Population pox Meningitis
1 12

Algoma 123,953
North Bay 93,841 3 7
Northw estern 80,235 2 23 11
Porcupine 97,437 7 1
Sudbury 201,154 3 18 1 1
Thunder Bay 161,187 4 14 36 1 4
Timiskaming 38,847 3
. % 2y 00068 00 2 21 5
Eastern Ontario 185,314 6 8
Hastings-Prince Edw ard 143,790 8 4 6 1
Kingston-Frontenac 175,568 11 25 1 1
Leeds-Grenville 156,129 1
Ottaw a-Carleton 721,136 46 63 81 4 1 7
Renfrew 97,634 6 3
EE e e e B
Durham Region [ 458,616| 12 16 54 5
East York 107,822 4 13 7
Etobicoke 328,718 22 3 42 1 10
Haliburton-Kaw artha 165,039 8 5
Muskoka-Parry Sound 78,675 4 6 2
North York 589,653 31 5 103 3 31
Peel Region 852,526 49 40 101 5 34
Peterborough 123,448 4 20 1 1
Scarborough 558,960 33 18 94 3 1 30
Simcoe County 329,865 12 4 27 1
Toronto City 653,734 5 42 31 27 1 1 16
Y ork City 146,534 13 27 11
York Region 592,445 43 11 1 1
| s e f23) 2 E3s 00 18 2 3 445
Bruce, Grey-Ow en Sound 153,312 20 1 8
Hgin-St. Thomas 79,159 2 4 7 1 2
Huron 60,220 1 7 1
Chatham-Kent 109,650 4 6
Lambton 128,975 2
Middlesex-London 389,616 24 39 6 1 4
Oxford 97,142 4 5 1
Perth 72,106 13 1 1
Windsor-Essex 350,329 27 6 35 1 5
R e e e e e
Brant [ 114,564] 6 11 1 1
Haldimand-Norfolk Region 102,575 3 6 1 1
Halton Region 339,875 16 15 1 1
Hamilton-Wentw orth 467,799 22 3 80 1 4
Niagara Region 403,504 20 26 27 2 1 6
Waterloo Region 405,435 20 41 2 1 7
Wellington-Dufferin 217,052 24 2 12 1

5 sml om0 eea - %8 - 2 88

[ Total YTD 2000 | | &  aws sl esel gm0l e 1670
ploivioted . | - 1 9l ool dondl awel 2 o dds

* Adjusted for deletions and late reports.
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Summary of Reportable Diseases in August, 2000

1996 He patitis  Hepatitis Hepatitis Measles | Meningo-
Health Units by Region Population A B C coccal

Algoma 123,953 6
North Bay 93,841 6
Northw estern 80,235 1 4
Porcupine 97,437 1
Sudbury 201,154 4
Thunder Bay 161,187 8
Timiskaming 38,847
i e e e e
Eastern Ontario 185,314 1 5
Hastings-Prince Edw ard 143,790 2
Kingston-Frontenac 175,568
Leeds-Grenville 156,129
Ottaw a-Carleton 721,136 1 52
Renfrew 97,634 2 1
. 1+ s e A 95
Durham Region 458,616
East York 107,822 7
Etobicoke 328,718 15
Haliburton-Kaw artha 165,039 3
Muskoka-Parry Sound 78,675
North York 589,653 37
Peel Region 852,526 1 40
Peterborough 123,448 5
Scarborough 558,960 1 1 26
Simcoe County 329,865 1 7
Toronto City 653,734 5 1 40
Y ork City 146,534 1 11
York Region 592,445 1 21 1
P vrnee T e e e e
Bruce, Grey-Ow en Sound 153,312 1
Hgin-St. Thomas 79,159 5
Huron 60,220
Chatham-Kent 109,650 8
Lambton 128,975
Middlesex-London 389,616 1 18
Oxford 97,142 1
Perth 72,106
Windsor-Essex 350,329 8
- x.__  _&%
Brant 114,564
Haldimand-Norfolk Region 102,575 1
Halton Region 339,875 1
Hamilton-Wentw orth 467,799 1 39
Niagara Region 403,504 15 1
Waterloo Region 405,435 2 14
Wellington-Dufferin 217,052 1 1

Total - Central West 2,050,804

" Total YID 2000

* Adjusted for deletions and late reports.
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Summary of Reportable Diseases in August, 2000

1996 Pertussis | Rubella Shigellosis Syphilis VIEC
Health Units by Region Population (Prim/Sec)
2

Algoma 123,953
North Bay 93,841 1
Northw estern 80,235 1 2
Porcupine 97,437 1 1
Sudbury 201,154 5 1
Thunder Bay 161,187 3 1
Timiskaming 38,847
T e D e e e e b
Eastern Ontario 185,314 1 2 5
Hastings-Prince Edw ard 143,790 6
Kingston-Frontenac 175,568 2 2
Leeds-Grenville 156,129 1 2
Ottaw a-Carleton 721,136 5 26 2 6
Renfrew 97,634 3 1
. & 2 ® @ 2 = o4
Durham Region 458,616 4 7 1
East York 107,822
Etobicoke 328,718 8 2 1
Haliburton-Kaw artha 165,039 18 4
Muskoka-Parry Sound 78,675
North York 589,653 1 7 20 4 3
Peel Region 852,526 1 5 31 2 4
Peterborough 123,448 1 4 2
Scarborough 558,960 5 25 1 4
Simcoe County 329,865 3 5 1 1
Toronto City 653,734 1 3 23 2
York City 146,534 7 2
York Region 592,445 6 1 19 2
Tt e O e b e D B e
Bruce, Grey-Ow en Sound 153,312 1 3 2
Hgin-St. Thomas 79,159 1 2
Huron 60,220 1
Chatham-Kent 109,650 1 1
Lambton 128,975 4
Middlesex-London 389,616 4 17 1 2
Oxford 97,142 2 1
Perth 72,106 2 1
Windsor-Essex 350,329 2 9
.. = 8. & = 38
Brant 114,564 1 3 1 1
Haldimand-Norfolk Region 102,575 1 2
Halton Region 339,875 1 13 2
Hamilton-Wentw orth 467,799 5 1 7
Niagara Region 403,504 2 8 2 2
Waterloo Region 405,435 12 7 5
Wellington-Dufferin 217,052 5 6 3

Total - Central West 2,050,804

e
 Total YTD 2000 e

* Adjusted for deletions and late reports.
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Ontario Region, July 1 - September 30, 2000

DISEASE
Campylobacter Enteritis
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Tuberculosis

Ul

On-Reserve Population for MSB - Ontario Region = 66,154




