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Abstract
Objective: The primary objective of this study is to determine the frequency of fruit intake in the out-
patient population of a regional hospital in Hong Kong. Design: Cross-sectional survey. Setting: Out-
patient clinics of a regional hospital in Hong Kong. Patient: All patients older than 1-year attending the
out-patient clinics. Intervention: A questionnaire was administered to parents of all subjects. Main
outcome measures: The frequency of fruit intakes, age, gender and the asthma status. Results:
1050 questionnaire were distributed and 136 were excluded for incomplete data. There were 539
asthmatics (59.0%) and 375 (41.0%) non-asthmatics. The number of patients had fresh fruit intake
less than 1 time per week, 1 to 2 times per week, 3 to 4 times per week and 5 to 7 times per week were
56 (6.1%), 146 (16.0%), 222 (24.3%), 490 (53.6%) respectively. By using multinomial logistic regression
analysis, children who had <1 time of fruit intake per week when compared to those having 5-7 times
per week were older and more likely to be male (adjusted odds ratio: 2.19, 95% CI: 1.17 to 4.10).
Asthma status was not related to fruit consumption frequencies. Conclusion: The current study shows
that 46% of children attending the paediatric out-patient clinic had inadequate fruit intake with no
difference between those with or without asthma.
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Introduction

There has been a worldwide increase in the incidence
and prevalence of asthma over the past decades. This
is especially true in the developed countries. The
highest prevalence was seen in UK, USA and
Australasia.1 The most marked increase was observed
in children.2,3 The reason for this trend is not certain
but a change of diet with a drop in the dietary intake
of fresh fruit and vegetables may play a role.4 The
airway is being constantly challenged by an array of
allergens and in susceptible individuals this leads to
bronch ia l  hyper- respons iveness and a i rway
inflammation. This inflammation produces various

oxidants that contribute to ongoing asthma.5,6 Vitamin
C is the most abundant anti-oxidant substance in the
extracellular fluid lining of the lung.7 It can directly
neutralise free radicals8 and suppress secretion of
superoxide anions by macrophages.9 The protective
role of vitamin C on airway was observed as early as
1803 by Reisseissen.10 Many studies looked at
relationship between vitamin C and asthma. Some
studies suggested that fresh fruit and vegetable were
protective against asthma.11-13 However others did not
show any similar protective effect of vitamin C on the
airway.14,15 It was found that though vitamin C could
improve the FEVl and FVC, it did not alter the
respiratory symptoms.16 A recent literature review of
all randomised controlled trials did not suggest any
specific role for vitamin C in the management of
asthma.17 The optimal amount of vitamin C that is
needed to protect the airway is not known. It may
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depend on the amount of the environmental pollution
that we come into contact. In vitro study showed that
cigarette smoke caused rapid oxidation of vitamin C
in human plasma18 and smokers need a higher
recommended daily allowances (RDA) of vitamin C
and that children living in cities may similarly require
a higher RDA than their counterpart in rural areas.
The  cu r ren t  RDA i s  based  l a rge l y  on  t he
pharmacokinetic studies and there is no consensus
as to which biological parameter would best mirror
the optimal daily requirement of dietary vitamin C.19

In Hong Kong, a nutritional survey carried out by
Leung et al showed that, the mean vitamin C intakes
for 4- to 7-year old boys and girls ranged from 73.1
mg to 107.5 mg a day. It appeared that these intakes
were well  above the US Recommended Daily
Allowance of 25 mg/day.20 However, an overall
adequate intake may mask the fact that a significant
proportion of children, like children with certain
diseases like asthma, might consume a sub-optimal
amount of vitamin C in Hong Kong. Also a survey
investigating the dietary practice of students studying
primary 3 to 6 indicated that, only 67% of children ate
one portion of fruit in the evening.21 It was difficult to
estimate whether the intakes of vitamin C of these
children were adequate since data regarding types
of fruits, the use of vi tamin supplementation,
consumption of fruit juices and fortified food were not
available in the study. Hampl et al22 reported that
children with desirable vitamin C intakes consumed
significantly more high vitamin C fruit juice, citrus
fruits, vegetables and whole milk. Overall, these
children had healthier diets than their peers with low
vitamin C intakes. In Hong Kong, the personal
observation of the authors suggests that parents often
had a belief that fruit, being uncooked, is detrimental
to asthma control  and this leads to low frui t
consumpt ion in asthma chi ldren.  Hence,  we
conducted a cross sectional survey on the relationship
of asthma and the frequency of fruit intake in the out-
patient population of this department.

Methods

The questionnaire survey was conducted in the
paediatric out-patient department of Kwong Wah
Hospital. Parents of all consecutive children that
attended the clinics between April 2002 and June
2002 were interviewed by the nursing staff with a
questionnaire for the intake of fruit (less than once a
week, 1-2 times per week, 3-4 times per week, 5-7
times per week). Verbal consent was obtained prior
to the interview. Ethics committee approval was
obtained and the children were grouped into asthmatic
or non-asthmatic based on the diagnoses in the case
record.

Statistics

All continuous variables were described by mean and
standard deviation. Fisher’s exact test or chi-squared
test was used for inter-group comparison. Analysis of
var iance (ANOVA) was used for  in ter-group
comparison of mean. Multinomial logistic regression
analysis was used to study the independent effect of
age, gender and asthma status on the frequency of
fruit intake. P value of less than 0.05 was taken as
significant.

Results

A total of 5,677 children were followed up in our out-
patient clinics in 2002 and 1,050 children and their
parents were interviewed. This represented 18% of
our out-patient population. Out of these 1050
questionnaires, 136 were excluded because of
incomplete data. There were 539 asthmatics and 375
non-asthmatics. The comparison between asthmatics
and non-asthmatics were presented in Table 1. In line
with previous report,23 there were significantly more
boys than girls with asthma while the mean age was
similar between two groups. Table 2 showed the
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frequency of fruit intake with respect to age, gender
and asthmatic status. Only 54% of children took
f resh f ru i t  a t  least  f ive t imes per  week.  The
frequency distributions of fruit intake were similar
between asthmatics and non-asthmatics (p=0.969).
Age of patients and frequency of fruit intakes were
signif icant ly associated in a negative manner
(Figure 1) (p=0.010). After adjustment for their
inter-correlations by multinomial logistic regression
analysis (Table 3), only age and male gender were
the significant predictors for children having fruit

Table 1. Comparison between asthmatics and non-asthmatics
Asthmatics Non-asthmatics p
(n=539) (n=375)

Gender (M/F) 348:191 179:196 <0.001*

Mean Age (SD) 8.1 (4.1) 8.3 (4.3) 0.558**
*Fisher’s exact test; **t-test

Table 2. Factors associated with fruit intake frequency: univariate analysis
<1 per wk 1-2 per wk 3-4 per wk 5-7 per wk p

M:F 41:15 84:62 124:98 278:212 0.111*
Mean age (SD) 9.6 (4.6) 8.6 (4.0) 8.3 (4.3) 7.9 (4.0) 0.010**
No of asthmatics (%) 34 (61%) 88 (60%) 129 (58%) 288 (59%) 0.969*
All 56 (6.1%) 146 (16.0%) 222 (24.3%) 490 (53.6%) -
*Chi-squared test; **ANOVA

Table 3. Factors associated with fruit intake frequency: multivariate analysis
Fruit intake frequency Factors Adjusted odds ratio p
<1 per week Age 1.11 (1.04 to 1.19) 0.002

Male Gender 2.19 (1.17 to 4.10) 0.015
Asthmatics 0.98 (0.55 to 1.75) 0.946

1-2 per week Age 1.04 (1.00 to 1.09) 0.069
Male Gender 1.04 (0.71 to 1.53) 0.830
Asthmatics 1.07 (0.73 to 1.56) 0.748

3-4 per week Age 1.03 (0.99 to 1.07) 0.149
Male Gender 0.98 (0.71 to 1.34) 0.909
Asthmatics 0.98 (0.70 to 1.36) 0.907

5-7 per week (referent) - - -

Figure 1. The relationship between age and fruit intake frequency.

intake no more than one t ime per week when
compared to those having 5 to 7 times per week.
The independent  effects  of  gender,  age and
asthmatic status on other fruit intake frequencies
comparison were not significant.
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Discussion

The current survey did not show any difference in the
frequency of fruit intake consumed between asthmatic
and non-asthmatic children. However, infrequent fruit
intake was common in the out-patient children
population as nearly half of the surveyed children
consumed less than 5-7 times a week. The American
Dietetic Association recommends 1 serving of fruit for
children 3 to 5 years old, and 2 servings of fruit a day
for children age 6 to 12.24 One serving is equivalent
to 1/2 piece or 1/2 cup of fruit. To promote public
awareness of the importance of fruits and vegetables
to the diet and to encourage a minimum of 2 servings
of fruits and 3 servings of vegetables every day, the
Department of Health in Hong Kong developed the
campaign “5-A-DAY” (i.e. 2+3=5 servings/day of fruits
and vegetables). Study had shown habits such as
“eating lots of fruits and vegetables” during childhood
was a significant positive predictor of an adults’
current fruit and vegetable intake.25 Therefore, in order
to achieve the recommended 5 servings of fruits and
vegetables a day across the population, it is important
to establish a healthy eating habit early in life. With
the slogan 2+3, offering fruits as snacks throughout
the day and serving more than one kind of fruit at a
time may help to increase children’s consumption of
fruits. The emphasis should be on frequency and
variety in order to achieve a well balanced diet. Health
care professionals should continue to promote at least
2 daily servings of fruits and should advise caregivers
that at least one of these should be rich in vitamin C.
Table 4 listed the vitamins C and vitamin A content of
some commonly eaten fruits. Unlike adult’s diet, fruit
juice plays a larger role in children’s diets. Dennison
et al26 found that fruit juice contributed about 50% of
the total fruit servings consumed by the children in
the US. Orange juice, mixed fruit juices or soft drinks
fortified with vitamin C are rich sources of vitamin C,
and their consumption is strongly correlated with
vitamin C intake. However, it is important to bear in
mind that fruit juice has a higher concentration of

sugars and contains less fibre than whole fruit. Dietary
fibre is another important nutrient that is often deficient
in children’s diet.

It was clear that nearly half of our surveyed children
did not have enough daily-recommended intake of
fruit. It was not confined to children attending our out-
patient department as Ip et al27 showed 30% of
children aged 3- to 5-year had constipation and
constipated children had a significantly lower dietary
fibre intake, and possibly lower fruit intake as fruit
intake is an important source of fibre intake, than non-
constipated group.

Similar to previous report, the current study found
boys to consume fruits less frequently than girls
(Figure 2).28 Previous survey in the USA showed a
significant decline in fruit consumption for both boys
and girls as they entered the teenage period, i.e.
between 6- to 11-year and 12- to 19-year.29 Similar
finding was found in the current cohort of Hong Kong
children (Figure 1). Hence, preventive measures like
school education should target all students in their
senior pr imary school  years to reinforce the
importance of fruit intake. Secondary schools should
build on this by making different kinds of fruits easily
available as part of the lunch and snacks.

Table 4. Vitamins C and A content of some commonly eaten
fruits
2 servings of fruit Wt (g) Vit C mg Vit A (IU)

2 medium sized kiwi 152 148 266

2 medium sized orange 262 140 538

1/2 med papaya 152 94 432

1 cup strawberries 144 82 39

1 cup cantaloupe 177 75 5706

1 medium sized mango 207 57 8061

1 cup pineapple 155 24 36

2 medium sized banana 236 22 192

2 medium sized apple 276 16 146

1 cup watermelon 152 15 556
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Conclusion

The current study shows that 46% of children
attending the paediatric out-patient cl inic had
inadequate fruit intake with no difference between
those with or without asthma. Fruit intake was
significantly lower in boys and those older than 12-
year. The reasons behind this phenomenon warrant
further study. Meanwhile, paediatricians should look
for inadequate fruit intake in their daily practice.

References

1. The International Study of Asthma and Allergies in Childhood
(ISAAC) Steering Committee. Worldwide variation in
prevalence of symptoms of asthma, allergic rhinoconjunctivitis,
and atopic eczema: ISAAC. Lancet 1998;351:1225-32.

2. Lewis S, Butland B, Strachan D, Bynner J, Richards D, Butler
N, et al. Study of aetiology of wheezing illness at age 16 in
two national British birth cohorts. Thorax 1996;51:670-6.

3. Strachan D. The epidemiology of childhood asthma. Allergy
1999;54(Suppl 49):7-11.

4. Seaton A, Godden DJ, Brown K. Increase in asthma: a more
toxic environment or a more susceptible population? Thorax
1994;49:171-4.

5. Ames BN, Shigenaga MK, Hagen TM. Oxidants, antioxidants,
and the degenerative diseases of aging. Proc Natl AcadSci
USA 1993;90:7915-22.

6. Menzel DB. Antioxidants in lung disease. Toxicol Ind Health
1993;9:323-6.

Figure 2. The relationship between gender and fruit intake frequency.

7. Slade R, Crissman K, Norwood J, Hatch G. Comparison of
antioxidant substances in bronchoalveolar lavage cells and
fluid from humans, guinea pigs, and rats. Exp Lung Res 1993;
19:469-84.

8. Johnson FC. The antioxidant vitamins. CRC Crit Rev Food
Sci Nutr 1979;11:217-309.

9. McGowan SE, Parenti CM, Hoidal JR, Niewoehner DE.
Ascorbic acid content and accumulation by alveolar
macrophages from cigarette smokers and nonsmokers. J Lab
Clin Med 1984;104:127-34.

10. Oreckin Duchemin H. ocuments sur la vie et l'oeuvre de F.D.
Reisseissen (1773-1828). Universite de Strasbourg, Faculte
de Medicine, 1971.

11. Butland BK, Strachan DP, Anderson HR. Fresh fruit intake
and asthma symptoms in young British adults: confounding
or effect modification by smoking? Eur Respir J 1999;13:744-
50.

12. La Vecchia C, Decarli A, Pagano R. Vegetable consumption
and risk of chronic disease. Epidemiology 1998;9:208-10.

13. Hu G, Zhang X, Chen J, Peto R, Campbell TC, Cassano PA.
Dietary vitamin C intake and lung function in rural China. Am
J Epidemiol 1998;148:594-9.

14. Kreisman H, Mitchell C, Bouhuys A. Inhibition of histamin-
induced airway constriction negative results with oxtriphylline
and ascorbic acid. Lung 1977;154:223-9.

15. Kordansky DW, Rosenthal RR, Norman PS. The effect of
vitamin C on antigen-induced bronchospasm. J Allergy Clin
Immunol 1979;63:61-4.

16. Grievink L, Smit HA, Ocké MC, van't Veer P, Kromhout D.
Dietary intake of antioxidant (pro)-vitamins, respiratory
symptoms and pulmonary function: the MORGEN study.
Thorax 1998;53:166-71.

17. Ram FS, Rowe BH, Kaur B. Vitamin C supplementation for
asthma. Cochrane Database Syst Rev 2004;(3):CD000993.

18. Frei B, Forte TM, Ames BN, Cross CE. Gas phase oxidants of
cigarette smoke induce lipid peroxidation and changes in
lipoprotein properties in human blood plasma. Protective
effects of ascorbic acid. Biochem J 1991;277:133-8.

19. Kallner AB, Hartmann D, Hornig DH.. On the requirements of
ascorbic acid in man: steady-state turnover and body pool in
smokers. Am J Clin Nutr 1981;34:1347-55.

20. Leung SS, Chan SM, Lui S, Lee WT, Davies DP. Growth and
nutrition of Hong Kong children aged 0-7 years. J Paed Child
Health 2000;36:56-65.

21. Macfarlane DJ, Day JR, Bacon-Shone J, et al. Multidisciplinary
investigation of the health of Hong Kong primary school
children. Health Services Research Committee Final Report
1998.

22. Hampl JS, Taylor CA, Johnston CS. Intakes of vitamin C,
vegetables and fruits: which schoolchildren are at risk? J Am
Coll Nutr 1999;18:582-90.

23. Lee SL, Wong W, Lau YL. Increasing prevalence of allergic
rhinitis but not asthma among children in Hong Kong from 1995
to 2001 (Phase 3 International Study of Asthma and Allergies
in Childhood). Pediatr Allergy Immunol 2004;15:72-8.

24. American Dietetic Association. Food Choices. Available
at ht tp: / /www.eatr ight .org/cps/rde/xchg/ada/hs.xsl /



9

Journal of Paediatric Respirology and Critical Care

advocacy_513_ENU_HTML.htm (accessed: 21-June-2007).
25. Krebs-Smith SM, Heimendinger J, Patterson BH, Subar AF,

Kessler R, Pivonka E. Psychological factors associated with
fruit and vegetable consumption. Am J Health Promotion 1995;
10:98-104.

26. Dennison BA, Rockwell HL, Baker SL. Fruit and vegetable
intake in young children. J Am Coll Nutr 1998;17:371-8.

27. Ip KS, Lee WT, Chan JS, Young BW. A community-based
study of the prevalence of constipation in young children and
the role of dietary fibre. Hong Kong Med J 2005;11:431-6.

28. Rasmussen M, Krolner R, Klepp KI, Lytle L, Brug J, Bere E,
Due P. Determinants of fruit and vegetable consumption
among children and adolescents: a review of the literature.
Part I: Quantitative studies. Int J Behav Nutr Phys Act 2006;
3:22.

29. Tippett KS, Mickle SJ, Goldman JD, et al. Food and nutrient
intakes by individuals in the United States, 1 Day, 1989-1991.
Continuing survey of food intakes by individuals, 1989-1991,
Nationwide Food Surveys Report No. 91-2. Washington, DC:
US Dept Agriculture, 1995.


