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Introduction

During the period 8 July to 10 October 1998, 457 new immigrant children from Chinawere recruited
mainly within 2 weeksof theirarrival to Hong Kong to undergoan examination on their physcal health
status. Their mean age was 8.8 yearswith 58.2% between 8 and 13 years of age. Overall, onein two
childrenhad amedicd condition that may require medical attention. Thenutritional status wasgenerdly
good though they tended to belighter in weight, shorter in stature than the Hong Kong counterpart.
Obesity wasfoundin 11.5% and 7.0% of boysand girls respectively using wei ght-for-hei ght of >120%
of median. But using body massindex (BM ) obesity occurredin only 1% of children. Information on
the vaccination status wasunavailable in aout half of thecases. Blood teging reveal ed that 9%, 50%
and 20% of them were suscepti ble to measles, rubellaand mumpsrespectively. No children under 7
years of agecarried hepatitis B surface antigen but 13.2% of those older than 7 years had the antigen.
About 75% had antibodies against hepatitis B surface antigen. Tubercul osis wasuncommon. Two had
history of TB infection and 13% had positiveskin test against tuberculosis 18.1%and 2.6%of children
had ablood leadlevel of >0.47 mmol/L and> 0.71 nmol/L respectively. Over 93% showed a decrease
in blood lead level 2-3 monthsafter coming to Hong Kong. None required medical treatment except for
counselling on avoidance of risk factors. Severe anaemiawas found in two children and both needed
urgent treatment. About 15% of children were infested with worms. Thiswas particularly common in
children aged between 4 and 9 years. About hdf of the children needed referral for medical management.
However, about 20% of thechildren returned to China soon after their arriva in Hong Kong. For public
health purposesand for the health of this significant portion of future Hong Kong generation it would
seem prudent to ensure all new immigrant children to a) receive full vaccination b) have appropriate
physical check up and c) receive appropriate hedth education at their first entry to Hong Kong.

Health status; Immigrant children; Lead poisoning

and education have been studied by several agenci es.?
However, littleis known about the status of their physical

In 1996, 29,600 children under 18 years of age
immigratedto HongKong from China.t Afterimmigration,
thisgroup of children undergoes tremendous pressure to
adaptto educational, cultural and socio-economicsystem
of Hong Kong. The problemsrel ated to the adjustment
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health. For good health planning, it isessential to have
good informati on on the health statusof this group of
children asthey constitutea significant proportion of our
new generation.

With thegenerous funding from the Hong Kong Child
Heal th Foundation, assistance from Department of Health,
Hospital Authority, Immigration Department, Tuen Mun
Hospital and Princess Margaret Hospital a survey was
conducted to study the heal th status of new immigrant
children from China.

Methods and Materials

From 8 July to 10 October 1998 |etters were sent
through the Immigration Department at Lo Wu Station to
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new immigrant children under 18 years of ageinviting
themtojoin the study. They wereinvited to attend abody
check up at Princess M argaret Hospital within 7 days
after their arrival. At the study day (Saturday afternoon),
they wereinvited to fill in a standard questionnaire
detailing ther age, residencein China, vaccination status,
past history of diseases and education levels of their
parents. The height, weight, head circumference and
triceps skin fold were measured using standard methods
by a doctor.! Blood was taken for blood lead level,
haemoglobin level, red cell indices and serology for
hepatitis B, measles, mumps and rubella. Mantoux tests
(MT) were performed by health nursesusing MT 1 unit.
Three specimen bottlesfor stools and scotch tapeswere
delivered and they were asked to collect three daily gools
and mounted scotch taping at perianal region in the
morni ng. The specimenswere collected on the coming
Tuesday and theMantoux teg would be read at the same
time by the health nurse.

Those with high blood |ead | evel wereinvitedto come
back forinvestigation on sourceof |ead and follow up on
bloodlead level.

Results

The exact number of new immigrant children passing
through L o Wu Station during the study period was not
available. 458 childrenlessthan 18 yearsold attended the
Survey. One child whoarrived in 1996 attended the survey
and was excluded from the study. 97.5% were examined
within 14 days of therarrival (mean 5.3 daysminimum 1
day, maximum 52 days). The number of families studied
was 396 (344 familieswith 1 child attended, 45 families
with 2 children, 6 familieswith 3 children and 1 family
with 5 children).

There were 201 girlsand 256 boys. The mean age was
8.8 years(standard deviation 4.2, median 9.9,mode 10.1,
minimum 0.77,maximum 17.8) and about half were 8-13
yr.old (58.2%).

Magjority came from Guangdong Province (89.6%) of
which26.7% camefrom Shenzhen and 10.4% from others
provinces (the northeast provinces, the coastal citiesas
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well asprovinces from the southeast). 34 did not put
out down their addressin China. Children coming from
places outside Guangdong were younger, 59.1% (26/44)
<5yr.oldand 97.7% (43/44) <13 yr. old.

Aboutone halfdid notput downthe education level of
parents. Of those who had supplied theinformation, most
had primary or secondary education (Table 1). The
distribution of the education level between father and
mother were similar. The parents education levels
were higher in those coming from places outside
Guangdong (p<0.0007). Parents' jobs category were
not analysed asthere were very heterogeneous and
difficult to categorize.

Medical Conditions

From the self-reported questionnaire, theincidences
of medical conditionswerenot significantly higher than
most international references. They probably are
comparabl etofiguresin Hong Kong children though in
some conditions exact inci denceswere not available.
However, thesewere sel f-reported conditionsand had not
been validated. Overall, each child had 0.5 medical
problem (Tabl e 2).

Vaccination

194 (42.5%) did not provide thisinformati on. Those
who had 33 (13%) had no history, 77 (29%) had
incomplete vaccination and 153 (58%) had full
immuni zation according to schedule.

Rubella Antibodies

The percentage of children with rubella anti body
increased with age (Table 3). Overal| 58.6% (246/420)
had antibodies. By 15 years of age, about 62% of boys
and 54% of girlshad rubellaantibody. Thepositively rate
isnot related to sex, parents education level and place of
residence in Chinaand vaccination history.

Tablel Parents' education leve

Education leve Father Mot her
Missing data 40.0% (183/457) 58.0% (265/457)
No education 1.3% (6/457) 0.7% (3/457)
Primary school 25.2% (115/457) 16.0% (73/457)
Secondary school 32.6% (149/457) 24.2% (111/457)
Higher education 0.9% (4/457) 1.1% (5/457)
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Table2  Prevalence of sdf-reported medica conditions

Counts Percentages
Bleeding tendency 12/423 2.8%
Asthma 46/417 11.0%
Abdominad pain 28/222 12.6%
Epil epsy 1/400 0.3%
Poor school work 8/295 2.7%
Visual problem (adjusted) 34/328 10.4%
Poor hearing 3/332 0.9%
Poor activity 5/329 1.5%
Enuresis 15/340 4.4%
Renal disease 1/419 0.2%
Snoring 34/422 8.1%
Tuberculosis 2/422 0.5%
Heart disease 3/420 0.7%
Liver problem 12/422 2.8%
Genetic problem 4/418 0.9%
On long termed drug 8/421 1.9%
Overall (adjusted) 155/423 36.6%
Number of medica problems 0 1 2 3 4 5
Number of Children (adjusted) 268 111 32 8 3 1
Table3  Sero-prevalenceof rubdlaantibody

Male Femde

Agegroup n No (%) positive n No (%) positive
<1 1 0 (0%) 3 0 (0%)
1-4 43 15 (35%) 42 18 (43%)
5-9 70 42 (60%) 46 28 (62%)
10-14 113 81 (72%) 79 49 (62%)
15-19 13 10 (77%) 10 3 (30%)
Totd 240 148 (62%) 180 98 (54%)
Mumps younger than 7 yr. old had hepatitisB surface antigen

The percentage of children having antibodies against
mumps was 80% (Table 4). Similar to rubella, most did
not have vacci nation against mumpsand acquired the
diseasethrough natural infection.

Measles

The overall sero-positively rate for measleswas 91%
(Table 4).Mead esvaccineisroutinely given & 8 months
of age in Guangdong province and a second dose is
given again at 4 and/or 7 years of agedepending on city
of residence®

Hepatitis B Markers

The overall carrier rate was 8.3% (35/420). Many
carriers did not know their HBV status. No children

(HBsAQ) in the blood. Carrier rate after 7 yr. old was
13.2% (35/265). There may be age cohort effect (event
occurred early, effect perdsted and isdetected later). There
was atrend that percentagesof carrierincreased with age
(Table 5). Theprevalence of anti-HBsAg issimilar for all
age groups- overall of 75.0% (315/420). About 17% were
negativefor HBsAg and HBsantibodiesand woul d benefit
fromhepatitis B vaccination. The samples werenot tested
for anti-hepatitisB coreantibodies. Twelve (2.8%)gave a
history of liver problem but only 1 child had history of
hepatitis. Two out of 6 children with history of liver
problemwere HBsAg positive. TheHBsAQ positivelyrate
is not related to sex, place of residence in China and
parents education level.

Tuberculosis

Two children (0.5%) had a history of tuberculosis
infectiongiving an diseaserate 0f 539.8 per100,000 chil d-



Chow and Tse

year. 316 children (74.7%) gave a history of BCG
vaccination but written record was availablein 126
(29.8%) children. On examination 328 (77.5%) children
had BCGscar. 41 children (15.5%)without BCG <car had
hi story of BCG vaccination. Overall, at | east 87% of
children had received BCG vaccination. 55 children had
2to 4 BCG scarsindicating that many had been vaccinated
210 4 times.

Overall 13% had a positive MT test as defined by
indurations of >10 mm by day three. Older children were
more likely to have greater response. Mg ority (91%) of
thosewith positive M T test occurred inchildren >8years
of age. Of these only 11% gave a history of BCG
vaccination.

Of the368 children having a 0-10 mminduration from
MT test, 84 (22.8%) did not have B CG scar. Of the 55
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children having 11-20 mmof indurationfrom M T test, 11
(20%) did not have BCG scar.

Growth Parameter

Theheight, weight, head circumferenceand tricepsskin
fold showed right skewed (tail towards large values)
normal distribution (Table6).When comparedto the1993
Hong Kong standard, they were shorter in stature, lighter
in weight and smaller in head size. No difference was
detected fortriceps skinfold thickness.

Using >120% and <80% of weight-for-height median
as obesity and wasting respectively, obesity and wasting
occurred in 9.5% and 4% of children respectively
(Table 7). Whenstratified in different agegroups, the 0-1

Table4  Sero-prevaence of mumps and meeasles antibodies

MUMPS MEASLES
Agegroup n No (%) positive n No (%) positive
<1 4 1 (25%) 4 4 (100%)
1-4 85 47 (55%) 85 75 (88%)
5-9 116 97 (84%) 116 107 (92%)
10-14 192 169 (88%) 192 175 (91%)
15-19 23 22 (96%) 23 21 (91%)
Totd 420 336 (80%) 420 382 (91%)
Table5  Sero-prevalence of hepatitis B markers
Agegroup n HbsAg + (%) Anti-HBs + (%)
<1 4 0 4 (100%)
1-4 85 0 69 (84%)
5-9 116 7 (6%) 88 (80%)
10-14 192 23 (12%) 138 (73%)
15-19 23 5 (22%) 16 (76%)
Tota 420 35 (8.3%) 315 (75%)
Table6  Distribution of growth parameters according to Hong Kong growth standards
HK Percentile Head circumference Height Wel ght Triceps skin fold thickness
<3 3% 5.5% 8.5% 5.7% 4.3%
3-10 7% 11.4% 10.9% 13.5% 5.9%
10-25 15% 22.9% 17.5% 20.8% 17.5%
25-50 25% 24.3% 25.8% 22.5% 25.8%
50-75 25% 21.4% 20.1% 18.9% 22.0%
75-90 15% 8.6% 10.7% 9.9% 13.5%
90-97 7% 4.0% 3.1% 5.2% 6.9%
>97 3% 1.9% 3.3% 3.5% 4.0%
Missing counts 37 35 34 35
Goodness of fit test by c? <0.005 <0.005 <0.005 >0.1
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years (50%), 3-4 years (20.5%), 5-6 years (23.1%) and 6-
7 years age groups (22.2%) had ahigher proportion of
obesity. By using body massindex (BM I=weight/height?
only 2.1% was over-weight (>25) and 1.2% obese (>30).
Asawhole, wasting and obesity were not related to sex,
age, parents education level and school work result.

The obesity rate for the new i mmigrant children was
11.5% for boys and 6.8% for girlsaged 3 and 18 y ears.
Whencompared totheobesity raein Hong Kong children
of the same age (13.4% for boysand 10.5% for girls) there
wasno statistical differences between the two groups
(p vaue between 0.07 and 0.27 circumferences).

A trend of bigger head among younger children was
found suggesti ve of age cohort effect (event occurred at
younger age, effect persisted and isdetected | ater). There
were simil ar but not signifi cant findingsin height and
weight.

Children coming from places outsideGuangdong were
larger in head circumference, heavierinweight and thicker
intriceps skin fold. They had left skewed (tail towards
smdl vdues) normd digtributions. Therewasno difference
in height compared to children coming from Guangdong

region.

Serum Lead Level

Major concern for the toxic effects of lead is on
neurodevelopment. Theimpact of lead exposure on
cognition in young children at blood lead level of
3 0.48 mmol/L (10 ng/dl) has been well established. In
1991, the Center for Disease Control and Prevention has
redefined el evated blood lead level s asthose 3 048 nmol/
L and a new set of guidelines for treatment was
recommended (Table 8).4

18.1% and 2.6% of children had blood lead level of

>0.47 mmol/L and >0.71 mmol/L respectively.None had
alevel above 0.96 nmol/L.Higher proportion of high blood
lead levelswasfound in 4-14 yr. age group. High blood
lead group occursmainly in9-13 yr. age group. The sex,
place of residence in China, and parents education level
were not foundto be related to blood lead level.

Children with high blood lead level had smaller head
circumference and shorter in stature comparedwith those
having normal levels. No children with high blood lead
level shad their (70children) headsbiggerthan90thcentile
(p<0.0006). Only 1 in71 children had height greater than
90th centilein thehighleadgroup (p<0.002).Similar trend
was observed in weight but not reaching stati tical
significance. Tricepsskin fold wasnot affected. However,
no significant differences were found in those with high
andnormal blood|evelswith respectto haemoglobinlevel,
red cell indices, school work and history of abdominal
pan.

All childrenwith high leadblood level werecalled for
follow up. Only 63 (81.8%) turned up for medical
assessment despite repeated telephoning and sending
mails. On direct questioning risk factorsfor high blood
level included water supply wasfrom well orriver (19%),
where thewater was described aspolluted either because
of the grossly turbid appearanceor theneed touse purifier
providedbythelocal authority beforeactual consumption;
regular ingestion of herbs as tonicsfor common ailments
(17.5%) and various other factorsincluding the habit of
bitingpencil ortoys frequent playing indumping grounds,
residing next to paint/metal work factory or along
highways, habit of inhaling car exhaust and cooking with
petroleum in home (Table 9). Symptomsand signsamong
these 63 childrenincluded occadonal abdomind pain(8),
headache (7), short stature(3) and learning difficulty in 1.
Theclinical significanceof thesesymptomsi squestiongble
asthey bear no relationship with blood | ead level . The

Table7  Obesity and wasting rate by sex (0-18 years old)

Wasting Norma Obese
Boys 2.6% 85.9% 11.5%
Girls 5.9% 87.1% 6.8%
Table8 Recommendations by AAP for management of high blood lead levelsin children
Blood lead level (mmol/L) Action
<0.47 No action
0.48-0.71 Repeat in 1 month. Education to decresse lead exposure
0.72-0.96 Repear in 1 month. Nutritional and educationa intervention
0.97-2.16 Medica and environmenta evauation, may need trestment
2.17-3.37 Medica and environmenta evauation, chelation therapy

>3.38 Medica emergency
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blood lead level inthechild withleaming difficultyisonly
0.485 mmol/L.

The second blood |ead level performed at 2-3 months
later showed a decrease in 93.4% of casesbut in 6.6%
there was an increase (Table 10). Among the 4 children
with increased blood lead level, 1 had the habit of
deliberateinhalation of car exhaust and the other took
herbsregularly, the third loved to bite pencils, took herbs
and livein an old building of more than30 yearsold with
ragged and easily detachable interior wall paints. No
particular risk factors wereidentified in the fourth one.

Education onthe waysto minimize leadexposure was
given to al children and their parents during the second
visit for blood sampling. Of the 27 children with blood
lead levd >0.47 mmol/L in thesecondblood sampling, 18
turned up forthird blood taking 2 months later. 16
including the4 childrenwith increasing bloodlead level
showed further reduction in blood lead level. The
remaining 2 chil dren showed a dight i ncrease in blood
lead level. One showed an increase from 0.51 mmol/L to
0.54 nmol/L the other one 0.54 mmol/L to 0.73 mmol /L.
No risk factorscould beidentified in the first one but the
second child admitted to have continued regular herb
ingegion after thesecond bloodsampling.A fourth blood
sampling hasbeen schedul ed forthese children.

Haemoglobin and Red Cell Indices

Anaemiawasfound in 1.6% (7/426) of children. MCV,
M CH and M CHC were found to be lowin 13.1%, 11.0%
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and 6.1% respectively. Two had very low haemoglobin
level requiring admission and were both due to iron
defidency. Onewas dueto menorthagiaand the other due
to peptic ul cer bleeding. The ulcerpain and bleeding was
not apparent on initial assessment asthemother who was
looking after the child in Chinawas not available. The
history of melena and ulcer pain was available only
when the mother also i mmigrated to Hong Kong a few
monthslater. Thelow MCV, MCH and M CHCs except in
the two caseswere mainly due to Thalassaemiatrait. The
incidencewasquitecomparable tothat foundin Southern
China.

Worm Infestation

14.8% (53/359) children were found infested with
wormand 2.1% (7/341) had 2 typesof worms. 36 children
had Enterobius 13 Trichuris, 9 Ascarisand 2 Clonorchis.
Worm infestation was more common in the 4-9 year age
group, 22.7% (22/97), followed by the 10-14 yr. group,
14.8% (23/132). Ascaris, Trichuris and Clonorchiswere
notfoundin children living outside Guangdong.However,
asthe sampl e size wastoo small, 37 children only, and
this might not be of significance.

Medical Consultation, Hospital Admission
and Medical Referral

The number of children having medical consultation

Table9 Risk factors for high blood level

Risk factors Number Percent
Drinking water coming from well or river 12 19.1%
Regular ingestion of herbs 11 17.5%
Water source poll uted 5 7.7%
Pica 4 6.1%
Biting pencils or toys 4 6.1%
Cook by petroleum at home 3 4.6%
Freguent playing in dumping grounds 3 4.6%
Residing next to paint/metd work factory 2 3.1%
Residing dong road/highways 2 3.1%

Table10 Serid blood lead levels

Blood lead leve First (Jul-Aug)

Second (Oct-Nov) Third (Jan-Feb)

£0.47 nmol /L 0

>0.47-0.71 rmmol /L 67 (87%)
0.72-0.96 mmol /L. 10 (13%)
Total 77

34 (55.7%) 4
24 (39.3%) 13
3 (4.9%) 1

61 18
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in Chinainthe oneyear before coming to Hong Kong
was 11.7% (40/341) with amean of 0.66 consultation/
child-year (range 0-30 consultati ong/year). However, data
on thecausesfor the consultation were incompl ete.

Thenumber of children having had hospital admission
in Chinaone year before coming to Hong Kong was 4.9%
(19/391): 16 childrenwere admitted once, 3 wereadmitted
twice. The mean was0.056 hospital admission/child-year.
Again, information on the causes for hospital admission
was incompl ete.

Medical Referral from the Survey

Children with miscellaneous medical conditionse.g.
rend or heart di seaseswere referred to special i st outpati ent
clinics on the spot. Children with the followi ngswere
referred for further management - highlead levd , anaemia,
abnormal red cell indices, HBsAg positive, worm
infegation, growth parameter (head circumference, height
or weight) <3rd or >97th centile and history of enuresis
after 4 years ol d. The total number of children referred
was231 (52.4%). Many medical problemswere not known
by the parents,e.g. high lead levels,HBsAg carrier status
and worm infestation.

Discussion

The exact response rateis difficult to calcul ate asexact
number of |etters sent out and the number of new
immigrant children <18 yr.old fromChina going through
the Lo Wu Station during the study period were not
available. Whether there was volunteer biasi.e. healthy
subjectstend to volunteer forbody check up isdifficult to
estimat e. However, the demographi cs of the group were
quite comparable to thosein other studies conducted on
new immigrants previoudly.

Self Reported Medical Problems

The self reported medical health problemsas depicted
inthe questionnarewere comparablewith healthstatigics
of Hong Kong children. In the report from the Hong Kong
Student Health Services 1996/7, heart problemwasfound
in 1%, hearing problems 0.5% and visual problems
46.8% of the students. Compared to figuresfrom China-
ascariasis rate of 18.6%, anaemia 19.5%, visual problem
29.5% and TB 0.03% the health statusof these group
children was much better. Also, among the 457 children
onehad achondroplas awhilenone of the others had gross
abnormalities, e.g. gross mental retardation and cerebral
palsy. This may bedueto paticipation biasorthat chil dren

with grossabnormalitiestended to stay in China or did
not come to our survey. Further study in theschool setting
would clarify this.

Growth Parameters

The growth parameters of this group of children had
notbeen compared with thegrowth chartsof China.When
compared to the 1993Hong Kong growth chart they were
found to beshorterin stature, lighter inweight and smdler
in head size. As most children werefrom Guangdong and
would be of similar ethnic origin asthat of Hong Kong
children the differencewould be due to differencesin
hedth and socio-economicsstatus. Appropriate nutritional
education will be needed toimprove on thedietary habit
and to attain better growth parameter.

Using >120% and <80% of weight-for-height median
as obesity and wasting respectively, obesity and wasting
occurred in 9.5% and 4% of children respectively. When
stratified in different age groups, the 0-1 years(50%), 3-4
years(20.5%),5-6 years(23.1%) and 6-7 yearsage groups
(22.2%) had ahigher proportion of obesity. By usingbody
massindex (BMI=weight/height?) only 2.1% wasover-
weight (>25) and 1.2% obese (>30). As awhole, the
incidence of obesity asdefined was quite similar to that
of Hong Kong children.

Vaccine Preventable Diseases

Mumps, rubellaand hepatitis B vaccinations are not
given routinely in China. That 41%, 9% and 20%did not
have antibodiesagai nst rubella, measlesand mumps
respectively isof concern. Inthe past decadeHong Kong
has strengthened vaccination strategiesto ensure avery
low susceptibility rate to mumps, measles and rubella. It
will usually require over 95% sero-positively rate to
prevent outbreaks. With theinflux of new immigrants, a
pool of susceptible peoplewill accumulae overtheyears
culminating in an outbreak. Thus it is advisable to
vaccinate or re-vaccinate all new immigrant children
against MMR. The best timewould be at their first entry
to Hong Kong.

The incidence of tubercul osiswas not high and was
quite similar to that found in Hong Kong. It is common
practicein Chinato have BCG revaccination at 3 month
and 7 year of age, hencethe reason why many are having
2-4 BCG scars.

Implication of Hepatitis B

Forthe pagt 10 years, Guangzhouand Guangdonghave
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launched hepatitis B vaccinati on programme in newborns
on vol untary basi s, the HBsA g carrier rate in age group
0-10 years has declined rapidly from 10% to below 2%.5
The very lownumber of HBsAg carrier children <7 years
old confirmed thisfinding. The 13% HBsSA(Q carrier rate
in children over 7 years of age is qui te comparable to
figuresreportedin China.

With theintroduction of hepatitis B vaccinationin 1998
in Hong Kong, the HBsAg carrier ratein local pregnant
women has decreased from 10% to 8.4% in 1996.% Data
on carrier rate in children are not available. Most young
children probably would be protected by vaccination but
may not be so for children over 10 years of age. HBsAg
carrier children have ahigh chance of developing liver
diseases and will al so serves asa potential source of
infection through horizontal transmission in school or
through sexual transmission | ater onin adulthood. To
minimizethe spread of the infection, it may be worth
advising all who have not been immunized orinfected to
screen for hepatitis B status. Those who have not been
infected should be immuni zed.

Implication of High Blood Lead Level

That 18% of children had high blood lead level of over
0.47 mmol/L isacommunity hedth concern. Persistently
high serumlevdswill affect theintellectual development
of the children, our next generation. It has been
consistently found that young children with blood lead
level of around 0.72 nmol/L had an averageloss of 2-3 I1Q
points compared with children with blood lead | evel of
around 0.47 nmol/L.” From the Survey, few of them
requireimmediate treatment. The findingsthat children
with highlead level had smaller head circumference and
shorter stature isaconcern but would need further study
to determine whetherthis is due to | ead toxicity or
associated with poor nutritional orenvironmental factors.

Childhood lead poi soning is very common in China
duetorapid industrialization and use of leaded gasoline.
The reported percentages of blood lead | evels above
0.48 nmol/L in children ranged from 64.9% to 99.5%.8
Environmental risk factors for high blood lead level in
Chinainclude pollutionin drinking water, use of coal or
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petroleum as fuel, smoking and living near factory or
roadside Behavioural risk factorsincluderegul aringestion
of preserved eggs, picaand biting of pencilsor toys.’ Herbs
had not been found to be amajor factor but it has been
found some herbs do contain quite ahigh level of lead
and frequent i ngestion of herbswould be one important
risk factor that will warrant further investigation.

Thefact that 93%of childreninitially havinghighblood
lead level showed a decrease in blood lead level after
coming to HongKong without intervention indicatesthat
environmental risk factors aremost important. The mean
lead | evel in outdoor dust i n nursery schools, kerb side
dust and coastal waters had much lowered in the past 10
years.’>12 Drinking waterin Hong Kongisvery safe. Thus,
it would indicate that in general the environmental lead
level in Hong Kong isacceptable.Blood lead level in Hong
Kong children has not been found to be high exceptin
fisherman's children (Table 11).2 Other factors are
industrial exposure and ingesti on of some proprietary
medicines.* Inseveral children, the bloodlead level did
not show a decrease on second blood taking. On further
questioning many conti nued to take herbs regularly in
Hong Kong. After counselling al | showed adecreasein
blood lead content atthethird blood taking. Herb ingestion
would be importantrisk factor. Thetypesof herbsingested
were heterogeneous and variabl eand one would not
identify any particular high risk herbs. Among the herbs
taken wasone commonly takenby thegroup. It has
been reported that coming from a certain region
contained high lead content.*® It would be hel pful to test
for thel ead content inthe and some of the herbs
sold inHong Kong.

The number of children coming back for followup was
only 82% asmany children had returned to China after
the first visit. Long-termed foll ow-up isnecessary to
confirm the resumption of a non-toxic serumlead level
after arrival and to monitor their development. It would
be desirable to screen for blood lead in new i mmigrants
with high risk factors.

Anaemia

One case of sev ere anaemi a was due to menorrhagia.

Table11l Blood lead levels of Hong Kong children compared to EEC standards!

Blood lead leve EEC guiddines School children* Fisherman’s children#
340 nry/dl 10.4%
£35 ng/dl 98% 99.3% 87.2%
£30 ng/dl 90% 99.0% 80.8%
£20 ng/dl 50% 90.7% 57.6%

* 6000 school childrenfrom 32 schoolsaged 6-16 yeas®
#125fisherman’schildren
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In general, medical knowledgeor health awareness have
not been found to be adequate. Health education should
be provided to themincluding their family members. The
other child had bleeding pepti c ulcer,which was confimed
by gastroscopy. The history of melena and ul cer pain was
notavailabletill the child's mother hadimmigratedto Hong
Kong several months later. Assessment of this group of
children can bedifficult asnot uncommonly, the one
looking after the child isnot available forhistory taking.

Basing on thered cell indices,most ofthe childrenwith
low M CV are probably due to Thal assaemia. Further
investigationsare being doneto delineate the exact cause
oflow M CV.Ithasbeen reported that a S gnificantly higher
percentage of babieswith Cool ey's anaemiawere born to
new i mmigrant mothers. Most did not have prior MCV
screening. Education and screening for Tha assaemiatraits
should be given especially totheadol escents.

Implication of Worm Infestation

Some 15% of children were found infested with worm
and 2% had 2 types of worms. This would represent the
minimum incidence as many presented with only one or
two stool specimensforinvestigation. Thereisno recent
local dataoninddence of worminfestationsin Hong Kong.
Basing on local experience and the environmental
conditionin Hong Kong, worminfestation other than
pinworm should be uncommon. The very good sanitation
condition andlack of rural areain Hong Kong would not
favour spread of wormsto other people. However, they
do present ahazard to theirfamily members. Clonorchiasis
used to beacommon infestation in Hong Kong and is
associ ated with biliary tract chol angi ocarcinoma and
recurrent pyogenic cholangitis. Light infestati ons by
ascariaandtrichurisusually do not giveriseto recognizable
clinical manifestations, only heavy infestationscan cause
significant hedth problems It would bedesirableto screen
for worm infestation i n new immigrant children. Those
infested and their family members should be treated and
their personal hygiene enforced.

Physical Health Needs

Badngon areferral criteria of highlead level s,anaemia,
abnormal red cell indices, HBsSAQ positive, worm
infestations, growth parameter (head d rcumference, height
or weight) <3rd or >97th centile, history ofenuresis after
4 yearsold and other medical conditionsabout half will
need referral for further investigation or management.
Howev er, if these health problems are not screened and
tackled at theirfirst entry to Hong Kong the opportunity

forearly detectionwill belost. Also some 20% of children
after getting their identity cards would return to China for
residence. They might cometo Hong Kong for good at
any time. It will then bevery difficult to trace thisgroup
of children. For public health purpose and for the health
ofthissignificant portion of future Hong Kong popul ation,
itwoul dseem prudentto ensureal | new immigrantchildren
to a) receive full vaccination, b) have complete physical
check up, c)receive appropriate health education, d) obtain
information on health care services at their first entry to
Hong Kong.

Recommendations

1. MMR vaccinesand mop up for hepatitisB should be
given to all new immigrant children soon after their
arrival inHong Kong.

2. All new immigrant children need be advised to have
physical check-up after coming to Hong Kongto look
for medical and psycho-social problems. It would be
desirable to screen for blood |eadlevel, haemoglobin,
MCYV, and ovaand cyst in stool.

3. General health information and guidance should be
provided especially on personal hygiene, diet and
ingestion of herbal medicine.

4. Informati on on health services should be provided.

5. Medical professional s should be informed of the
results of the study and should provide opportunity
screening and guidance whenever newly immi grant
children are encountered.

6. Further studies needed:-

a. Larger study isneeded to confirm thefinding
and to determine the health impact on Hong
Kong.

b. Lead contentisherbs

¢. Causesof theabnormal red cell indices- thisgroup
of children had been invited for further
investigation the result of which will be reported
later.
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