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Abstract The aim of this study are to evaluate the current status of child health in deprived areas of the Philippines and
to investigate the influence of poverty on health outcomes. Children and parents belonging to a preschool leaning center in
Malabon city participated in this study over a five-year period. A questionnaire survey answered by parents concerning
characteristics, child-rearing anxieties, and hygiene was undertaken. Kaup index was measured and medical checkups were
performed by Japanese medical staff. The ratio of underweight children was 0%-3.8%, while those with obesity were 2.4%-
7.7%. The ratio of students with dental caries was 54.8%-74.4%. Parents had various child-rearing anxieties. Poverty affected
the Kaup index, caries, and hygiene. It is suggested that children in deprived areas had problems of nutrition, earwax plugs,
caries, and hygiene and there might be an influence from poverty on health outcomes.
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1. Introduction

The Millennium Development Goal 4 (MDGs4) is to reduce the under-five mortality rate by two-thirds between 1990 and
2015 [1]. The under-five mortality rate has improved in the Philippines, but it has not reached to the desired requirements yet
[2]. The major causes of child mortality are pneumonia, diarrhea and gastroenteritis of presumed infectious origin, and
congenital anomalies [3], which are preventable, other than congenital anomalies. It has been reported that the proportion
of children in the Philippines under age of five years who are moderately or severely underweight in 2011 is 20.7%, whereas
that in Southeast Asia is 17.0% [4]. The nutritional status of Philippine children is worse than that of other Southeast Asian
countries. In addition, the number of health facilities and medical professionals in the Philippines are in shortage [5]. The
provision of healthcare services are sometimes canceled because of deficiencies in the related budget [6]. These issues
contribute to the poor health condition of Philippine children. It is obvious that the provision of regular medical checkups
and education are necessary to promote their health. Although Philippine people can receive charged medical checkups for
young children in some private hospitals, there is no periodical public medical checkups for young children [7]. In particular,
the poor cannot receive medical checkups. Previous studies on child health in deprived areas have focused on dental surveys
and have not included a continuing survey [8,9].

Therefore, we performed medical checkups to evaluate the current status of nutrition, child-rearing anxieties, and hygiene
on child health, and to investigate the influence of poverty on health outcomes in a preschool learning center in Malabon city,
the Philippines.

2. Methods

2.1. Subjects

Medical checkups were carried out in the Abakadang Kayumanggi Community Development Foundation Preschool
Learning Center (AKCDF) near a deprived area called East River Side, in Malabon city, the Philippines, in the middle of
July each from 2009 through 2013. We carried out this research with the approval of the Ethics Committee of Kobe University
Graduate School of Health Sciences (Approval Numbers 261). A representative of AKCDF explained the details of the
medical checkups to the parents in advance, and the parents who had given their consent participated in the study. Written
informed consents details were obtained from the AKCDF representative and all parents who participated in the medical
checkups.

In total, two hundred and four children (82 male and 12 female) and the parents who belonged to the Nursery Class (3 to
5 years old) were enrolled in the medical checkups. This was the first time that all the participants had received a medical
checkup.

2.2. Survey Contents

2.2.1. Reception and questionnaire answered by parents

The staff of AKCDF were in charge of reception. The questionnaire survey was undertaken in 2009, 2011, 2012, and
2013.The questionnaire consisted of characteristics (Name, Sex, Student Contribution Level (SCL)), Child-rearing anxieties
(Anxiety about Eyesight, Hearing, Speech, Growth), and Hygiene (Hand-washing, Usual drink, Tooth-brushing, Ear
cleaning). For its preschool program, AKCDF categorized SCL into five levels (1, 2A, 2B, 3A, 3B) depending on the family’s
income opportunities and owned property. SCL 1 was defined as one or both parents are professionals and regularly
employed, with combined gross income of above 8,000 Philippine peso, highly adequate housing conditions, and with other
sources of income or support. SCL 2A was defined as one or both parents are professionals and regularly employed, with
combined gross income of above 8,000 Philippine peso, highly adequate housing conditions, but with no other source of
income. 2B was defined as one or both parents are ordinary workers and regularly employed, low income and irregularity
of work, and with adequate housing conditions. 3A was defined as one or both parents are employed with unstable income,
and with inadequate housing conditions. 3B was defined as one or both parents are employed with unstable income, and with
inadequate housing conditions, and families with crisis (sickness, abandoned by spouse, no regular source of income).

2.2.2. Height and Weight Measurements

The standing height was measured of barefoot children using a ruler taped to the wall. The measurements were recorded
to the nearest 0.1 cm. Children were then weighed using an ordinary family scale, which had an accuracy of 1 kg. Weight
was measured to the nearest 0.5kg with the subjects standing barefoot. We used the Kaup Index to judge the nutritional
status. “Underweight” was defined as a Kaup index of 13 or lower; and “Obese” was defined as a Kaup index of 22 or higher
[10].



2.2.3. Medical Checkups by Japanese Staff

A doctor, nurse, and physical therapist participated in the medical checkups. Ocular inspection, auscultation, otoscopic
examination to check whether they have earwax plugs or not, and checkups of dental caries were performed.

2.2.4. Report on the Results of the Medical Checkups

We distributed the card in which the results of the medical checkups and awareness-raising hygiene details for preventing
diseases such as diarrhea were listed to the parents.

2.3. Statistical Analyses

All statistical analyses were performed with EZR (Saitama Medical Center, Jichi Medical University), which is a graphical
user interface for R (The R Foundation for Statistical Computing). More precisely, it is a modified version of R commander
designed to add statistical functions frequently used in bio statistics [11].  Statistical significance between levels 1, 2A, 2B
and 3A, 3B was determined using a one-way ANOVA and Fisher test, and values of p < 0.05 were considered significant.

3. Results

3.1. Characteristics of Subjects

Table 1 shows the characteristics of the subjects. The ratios of SCLs were 6.3% (SCL 1), 25.0% (SCL 2A), 50.0% (SCL
2B), 12.5% (SCL 3A), 6.3% (SCL 3B) in 2009. The mean of Kaup index was 15.94£2.1, 15.5+£1.9, 16.142.2, 15.842.9,
15.3£1.5, from 2009 to 2013, respectively. The ratio of underweight children tended to be higher than that of obese children
in all years.

3.2. Health Problems Assessed by Medical Checkups

We observed skin disease, fever, otitis media, congenital adrenal hyperplasia, murmur, and asthma (Table 2). Table 3
shows the ratio of the presence or absence of earwax plugs and dental caries in the children. Earwax plugs were observed in
all years. On the other hand, the ratio of students with caries tended to be higher than that of students without caries in all
years. The parents had various anxieties regarding eyesight, speech, hearing, and growth in child-rearing, and especially
concerning speech and growth (Table 4).

3.3. Hygiene Concerning Hand-washing, Usual Drink, Tooth-brushing, and Ear cleaning

Table 5 shows hand washing, usual drink, tooth brushing, and ear cleaning under hygiene. Compared with the ratios of the
students who answered “No” about hand washing before meals, those of the students who answered “Yes” tended to be high
in all years in general. There were some students who drank unboiled water as their usual drink, although not so many. The
ratio of students who answered “Yes” about tooth-brushing tended to be almost all in all years. “Cotton swab” was the most
commonly used way to clean the ears in all years.

3.4. The Influence of Poverty on Child Health Outcomes

The mean Kaup index for level 3B in 2009, 2011, and 2012 were the lowest of all. There were no obese students in 3A
and below in 2009, 2010, 2011, and 2013. The ratio of students without caries in 2B and above tended to be higher than those
in 3A and below in all years.

As for hygiene, the ratio of students who drink unboiled water in 2B and above were 7.7% (2/26) in 2009, 4.5% (1/22) in
2011, 30.6% (11/36) in 2012, 3.0% (1/33) in 2013. On the other hand, the ratios of the students who dink unboiled water in
3A and below were 16.7% (1/6) in 2009, 23.5% (4/17) in 2011, 43.8% (7/16) in 2012, 20.0% (1/5) in 2013. The ratios of
students who drink unboiled water in 3A and below tended to be higher than those in 2B and above in all years. There were
no significant differences in the mean Kaup index and in the ratios of obesity, underweight, earwax plugs, and caries among
SCLs (Table 6).

4. Discussion

This is the first demonstration of the current status of child health in deprived areas of the Philippines through medical
checkups and the influence of poverty on health outcomes.



Although there were no significant associations between the average Kaup index and time trend, the ratio of obesity tended
to increase, and the ratio of underweight children tended to be higher than those concerning obesity. Based on the 1998 and
2008 National Nutrition Survey, the ratio of overweight children under the age of five years increased from 0.4% in 1998 to
2.0% in 2008. The ratio of underweight children under five years old was 32.0% in 1998 and 26.2% in 2008 [12,13]. We
infer from this that Philippine children are still suffering from poor nutrition.

As for abnormal findings, we observed skin disease, fever, otitis media, congenital adrenal hyperplasia, murmur, and
asthma. We believe that this relates to the clinical effectiveness of medical checkups. According to the AKCDF, the poor
cannot see a doctor because of their poverty, although we proposed them to take an examination for abnormal findings in a
hospital. This remains still an issue to be resolved.

Earwax plugs were observed in all years. We speculated that earwax plugs could contribute to child-rearing anxieties
concerning hearing [14]. Using cotton swabs was the most common way to clean the ears in all years. We infer one plausible
reason for earwax plugs is cotton swab use. The use of cotton swabs maybe associated with cerumen accumulation [15,16].
It is essential that health professionals teach the parents the correct method of cleaning ear wax.

The ratio of students with caries tended to be higher than those of students without caries in all years. The National Oral
Health Survey in the Philippines reported that 97.1% of 6 year-olds with dental caries should be treated [17]. Although there
are some differences in the age of the subjects, the rate of caries in AKCDF students tend to be better than those in the national
data. Contrary to expectations, the ratio of students who answered “Yes” about tooth-brushing were high in all years. Poor
methods of tooth-brushing may result in the discrepancies between the results for caries and those for tooth-brushing. Thus,
it will be important to investigate the students’ mode of tooth brushing and to provide tooth-brushing instructions. This
remains an issue for further research.

It was demonstrated in this study that the parents had various child-rearing anxieties. It is important that our health
professionals pay serious attention to such anxieties through medical checkups. There may be a possibility that the parents
have excessive anxieties about child-rearing, and counseling by health professionals may relieve their concerns.

As for hygiene, there were some students who drank unboiled water, although not many. The Philippine tap water might
be contaminated by Escherichia Coli, water storage tank for tap water are also contaminated [18]. Drinking unboiled water
may be one of the causes of diarrhea, malnourishment, and underweight issues. It is essential to provide education and
knowledge about hygiene to the students through health checkups and to investigate medical history such as diarrhea which
is one of leading causes of child mortality. These are the subjects of further study.

The next discussion deals with the influence of poverty on health outcomes. The average Kaup index for level 3B tended
to be lower than that for other levels. There were no students suffering from obesity in 3A and 3B. The definition of SCL 3A
and 3B are unstable income and inadequate housing conditions. It is obvious that the students in level 3A and below are in a
state of poor nutrition. According to the AKCDF teacher, there are some students who are not given sufficient food except
for the school lunch provided by AKCDF, and they usually eat candy instead of a meal. These facts may lead to the results
that the ratio of no caries in 2B and above were higher than those in level 3A and below in all years. The ratio of students
who drink unboiled water in 3A and below tended to be higher than those in 2B and above. This may be based on differences
in the level of education of the parents among the SCLs. According to the Annual Poverty Indicators Survey, heads of the
families belonging to the bottom 30% income stratum tend to be less educated compared to heads of families in the upper
70% income stratum [19]. Hence, it is even more important that the questionnaire be improved to help parents of levels 3A
and 3B to answer more easily.

It was a limitation of this study that it was conducted in a single facility in the Philippines. Of course, the data cannot be
generalized to all facilities in the country. Future studies will be necessary to improve the efficacy of health checkups for the
early detection of abnormalities and for general health promotion. Based on the results of this study, we have already started
research work to investigate the effects of education on the use of cotton swabs and the correct method of tooth-brushing on
health outcomes.

5. Conclusions

In conclusion, the results of health checkups for a 5-year period indicate that the children in deprived areas in the
Philippines suffer from problems with regards to nutritional condition, earwax plugs, caries, and knowledge about hygiene.
It also indicates that poverty could influence nutritional condition, caries, and knowledge about hygiene. These findings
suggest that the provision of health checkups are important to improve the detection of health problems and health promotion
for children in deprived areas.
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Table 1. Characteristics of the Students
Vear 2009 2010 2011 2012 2013
(n=32) (n=42) (n=39) (n=52) (n=39)
Sex Male 14 438 12 28.6 19 48.7 24 46.2 13 33.3
() (%) Female 18 56.2 30 71.4 20 51.3 28 53.8 26 66.7
3y 3 9.4 4 9.5 3 7.7 4 7.7 7 17.9
(n’;‘*‘(%;) 4y 21 65.6 34 81.0 35 89.7 46 88.5 30 76.9
5y 8 25.0 4 9.5 1 2.6 2 3.8 2 5.1
(y)lz/[;[iznAf‘;D) 42+0.6 4.0+04 4.0%+03 4.0%+03 3.940.5
1 2 6.3 5 11.9 3 7.7 5 9.6 3 7.7
2A 8 25.0 6 143 5 12.8 8 15.4 5 12.8
SCL 2B 16 50.0 21 50.0 14 35.9 23 442 25 64.1
() (%) 3A 4 12.5 6 143 11 28.2 15 28.8 5 12.8
3B 2 6.3 2 4.8 6 15.4 1 1.9 0 0.0
Unknown 0 0.0 2 4.8 0 0.0 0 0.0 1 2.6
Iél‘;”(‘]’(;i?)‘ Total . 152.91i “ 151.59 S 162. 12i 5 152.89i 3 151.35i
(Mean + SD) ) ) ) ) )
Kaup index Obesity 0 0.0 0 0.0 1 2.6 2 3.8 0 0.0
() (%) Underweight | 1 32 1 24 1 26 4 7.7 2 5.4




Table 2. Abnormal findings

Year Abnormal findings %
2009 (n=32) Skin disease 3.1
2010 (n=42) Fever 2.4
2011 (n=39) Otitis media 2.6

Fever 3.8

2012 (n=52)
Congenital adrenal hyperplasia 1.9
Murmur 2.6

2013 (n=39)
Asthma 2.6




Table 3. Presence or Absence of Earwax plugs and Dental caries

Vear 2009 2010 2011 2012 2013
(n=32) (n=42) (n=39) (n=52) (n=39)
+ 5 15.6 8 19.0 15 385 11 212 8 205
Earwax plugs - 27 84.4 34 81.0 24 61.5 41 78.8 31 79.5
(n) (%)
Unknown | 0 0.0 0 0.0 0 0.0 0 0.0 0 0.0
+ 18 58.1 26 684 | 29 744 | 28 54.8 25 64.1
Dental caries
%) 13 419 12 31.6 10 | 256 | 24 46.2 14 | 359
Unknown | 1 3.1 4 9.5 0 0.0 0 0.0 0 0.0




Table 4. Child-rearing anxiety

Year 2009 (n=32) 2011 (n=39) 2012 (n=52) 2013 ( n=38)
Eyesight (n) (%) 0 0.0 1 1.1 2 38 2 5.1
Speech (n) (%) 0 0.0 12 30.8 2 38 3 7.7
Hearing (n) (%) 1 3.1 2 5.1 0 0.0 2 5.1
Growth (n) (%) 0 0.0 2 5.1 9 173 3 7.7




Table 5. Hygiene concerning Hand washing, Usual drink, Tooth-brushing, and Ear cleaning

Year 2009 (n=32) 2011 (n=39) 2012 (n=52) 2013 (n=39)
Before meal 32 100.0 39 100.0 41 78.8 39 100.0
Hand washing (n) (%)
After excretion 30 93.8 39 100.0 42 80.8 39 100.0
Unboiled water 3 9.4 5 12.8 18 34.6 2 5.1
Boiled water 3 9.4 2 5.1 3 5.8 8 20.5
Usual drink (n) (%) Mineral water 27 84.4 31 79.5 30 57.7 31 79.5
Juice 13 40.6 3 7.7 21 40.4 8 20.5
Cola 2 6.3 1 2.6 6 11.5 2 5.1
Tooth-brushing (n) (%) Yes 32 100.0 39 100.0 41 78.8 39 100/0
Leave undone 0 0.0 0 0.0 0 0.0 1 2.6
Ear pick 4 12.5 2 5.1 5 9.6 3 7.7
Ear cleaning (n) (%)
Cotton swab 28 87.5 37 94.9 27 51.9 35 89.7
Other 0 0.0 0 0.0 1 1.9 0 0.0




Table 6. Influence of poverty on Kaup index, Earwax plug and Dental caries
Year 2009 2010 2011 2012 2013
152+ 16.1+ 16.1+ 163+ 147+
! 2 02 > 15 3 1.1 > 1.4 3 1.5
16.1+ 14.0+ 157+ 14.9+ 147+
2A 8 2.0 6 1.1 3 1.3 8 1.4 3 1.3
157+ 155+ 16.4+ 16.1+ 157+
Kaup index (kg/m?) (n) 2B 16 22 2 2.1 14 2.5 23 34 24 1.3
(Mean + SD) 182+ 163+ 16.1+ 15.8+ 14.4+
34 3 1.1 3 1.7 1 2.0 51 59 4 1.3
14.4+ 15.8+ 155+ 13.1+
3B 2 0.4 2 1.7 6 2.7 ! 0.0 0
P NS NS NS NS NS
value
Ag‘]’gve 0 0.0 0 0.0 1 46 1 28 0 0.0
Obesity (n) (%) B‘;‘z‘” 0 0.0 0 0.0 0 0.0 1 63 0 0.0
p- NS NS NS NS NS
value
Ag‘ge 1 38 1 3.1 0 0.0 3 83 1 3.1
Underweight (n) (%) lezw 0 0.0 0 0.0 1 59 1 63 | 25.0
p- NS NS NS NS NS
value
Above
|2 808 | 27| 844 |16| 727 |30]| 83 |27| 818
No Earwax plug (n) (%) lezw 6 1000 | 5 62.5 8 | 471 | 11| 688 | 4 80.8
p- NS NS NS NS NS
value
Ag‘]’;e 12| 480 1| 367 | 6| 273 | 19| 528 | 14| 424
No Dental caries (n) (%) B?XW 1 16.7 1 12.5 4 235 5 31.3 0 0.0
p- NS NS NS NS NS
value




