
Mal J Nutr 32 (1): 089- 103, 2026

Rural–urban differences in prevalence and determinants of anaemia among 
school-aged children in the Philippines
 
Kim Irvin Protacio1,2*, Jomaica Yvonne de Joya2 & Cheder Sumangue2

1Graduate School of Environmental, Life, Natural Science and Technology, Okayama 
University, Okayama 700-8530, Japan, 2Department of Science and Technology – 
Food and Nutrition Research Institute, Gen. Santos Ave., Bicutan 1631 Taguig City, 
Metro Manila, Philippines, 

ABSTRACT

Introduction: Anaemia remains a significant public health issue among school-
aged children in the Philippines, with multifactorial rural–urban disparities and 
limited evidence on their determinants. To address this gap, this study examined 
prevalence of anaemia and identified its key determinants among Filipino school-
aged children in rural and urban communities. Methods: A secondary analysis 
of 5,173 school-aged children from 2018–2019 Expanded National Nutrition 
Survey (ENNS) examined data on biochemical, socioeconomic, anthropometric, 
food security, and participation in government programmes. Multivariate logistic 
regression analysis was conducted separately by place of residence to identify the 
determinants of anaemia. Results: National prevalence of anaemia was 16.6%, 
classified as a mild public health concern according to World Health Organization 
(WHO) criteria, with significantly higher prevalence in rural areas (18.5%) compared 
with urban areas (13.7%). Overweight and obesity were consistently associated with 
lower odds of anaemia across settings (national, rural, and urban). At the national 
level, key determinants included education of household head, sanitation, and 
non-participation in dietary supplementation programmes. In rural areas, limited 
education among household heads and poor sanitation were dominant predictors. 
In contrast, in urban areas, male sex, stunting,  underweight, and non-participation 
in dietary supplementation programmes were influential factors. Conclusion: 
Anaemia among Filipino school-aged children reflects complex interplay of 
nutritional, socioeconomic, environmental, and programme-related factors, with 
distinct determinants observed between rural and urban settings, highlighting the 
need for setting-specific interventions.

Keywords: anaemia, determinants, Philippines, rural-urban differences, school-
aged children

__________________________

*Corresponding author: 
Mr Kim Irvin Protacio
Graduate School of Environmental, Life, Natural Science, and Technology,
Okayama University
Okayama Prefecture, Japan
Tel: +8170-8988-7969; E-mail: pgk63dwm@s.okayama-u.ac.jp
doi: https://doi.org/10.31246/mjn-2026-0007



90 Protacio KI, de Joya JY & Sumangue C

INTRODUCTION

Anaemia remains a major global public 
health problem, disproportionately 
affecting vulnerable groups such as 
women of reproductive age, adolescents, 
and especially young children in low- and 
middle-income countries (WHO, 2025). 
Characterised by reduced red blood cell 
count or haemoglobin concentration, 
anaemia impairs oxygen transport to 
tissues (UNICEF, 2024). Among children, 
it leads to poor growth and development, 
diminished cognitive function, lower 
school performance, and long-term 
productivity losses (Apu et al., 2023). In 
Southeast Asia, including the Philippines, 
anaemia remains a significant challenge 
among school-aged children, with 
rural–urban disparities influenced by 
differences in food availability, dietary 
patterns, healthcare access, water, 
sanitation, and hygiene, alongside 
broader social and environmental factors 
(Saengnipanthkul et al., 2025). National 
prevalence of anaemia among school-
aged children has declined from moderate 
levels in the 1990s to a mild public health 
problem in the 2010s, persisting at this 
level into the early 2020s. However, rural 
and low-income communities continue 
to experience higher rates, reflecting 
ongoing nutritional gaps and inequities 
(DOST-FNRI, 2022).

Even with the recognised importance 
of addressing the issue, studies that 
examine rural–urban disparities in 
anaemia in the Philippines remain 
limited, warranting a spatially sensitive 
empirical analysis. Consequently, 
this study examined the prevalence of 
anaemia and identified its determinants 
among school-aged children in rural and 
urban communities in the Philippines. 
Examining rural–urban disparities 
is crucial for identifying vulnerable 
population groups that are at a higher 
risk of developing anaemia. The findings 
can also be beneficial to the development 

of more targeted, location-sensitive 
policies and interventions that may help 
improve overall health and nutritional 
outcomes of school-aged children in the 
country. 

METHODOLOGY

Study design 
This study was a secondary analysis 
of data from the 2018–2019 Expanded 
National Nutrition Survey (ENNS) of 
the Philippines. This national nutrition 
survey employed the 2013 Master Sample 
(MS) of the Philippine Statistics Authority 
(PSA), which uses a replicated sampling 
design with at least five provinces or highly 
urbanised cities (HUCs) per replicate 
in the country (DOST-FNRI, 2022). The 
2018 and 2019 ENNS covered 40 and 39 
provinces and HUCs, respectively, for a 
nationally representative sample. 

Study population
A total of 5,173 Filipino school-aged 
children (6–12 years old) from sampled 
households covered in the 2018–2019 
ENNS were included in the study. However, 
only those with complete biochemical, 
socioeconomic, anthropometric, food 
security, and government programme 
participation components of the survey 
were included in the analysis. 

Measurements
Blood collection and determination of 
haemoglobin
Blood samples were collected from 
school-aged children by licensed and 
trained medical technologists via finger-
prick method using sterile blood lancets. 
Haemoglobin status was determined by 
pipetting blood samples into glass tubes 
containing 5 mL of cyanmethaemoglobin 
solution. A portable spectrophotometer 
was used to measure absorbance. The 
prevalence and magnitude of anaemia 
were assessed using the World Health 
Organization (WHO) guidelines of 1971 
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and 2001, respectively. 

Individual and household-level 
characteristics
All data from the 2018–2019 ENNS 
were collected via face-to-face interviews 
using an electronic data collection 
system by trained registered nutritionist-
dietitians and nurses. All predictor 
variables were obtained from various 
survey components, particularly 
those related to socioeconomic, 
food security, anthropometric, and 
government programme participation. 
For socioeconomic status, the following 
data were grouped and categorised 
accordingly: place of residence (rural, 
urban); sex of school-aged children 
(male, female); age group of school-aged 
children (6–9 years old, 10–12 years old); 
educational attainment of household 
head (no grade completed, at least 
elementary level, at least high school 
level, at least college level, and others); 
occupation sector of household head 
(no occupation, engaged in agriculture, 
trade (stores), eatery, others); household 
size (1–5 members, >5 members); 
wealth status (poorest, poor, middle, 
rich, richest); source of drinking water 
(unimproved source, improved source); 
toilet facility (no toilet, not water-sealed, 
water-sealed); and waste segregation 
(yes, no). 

Household food security status was 
classified as food secure or food insecure 
using the nine-item Household Food 
Insecurity Access Scale (HFIAS), which 
has questions assessing household food 
conditions over the preceding 30 days with 
corresponding frequency of occurrence. 
The nutritional status of school-aged 
children was determined from weight 
and height measurements, with two 
measurements taken for each; mean 
values were used in the analysis. The 
2007 WHO Child Growth Reference was 
applied to derive z-scores for weight-for-
age, height-for-age or length-for-age, and 

body mass index-for-age. Participation 
in government programmes, including 
mass deworming drug administration 
and national dietary supplementation 
programmes, was coded as ‘yes’ or ‘no’, 
while participation in the conditional 
cash transfer programme was classified 
as beneficiary or non-beneficiary.

Statistical analysis
Descriptive statistics were employed 
to characterise the overall profile of 
school-aged children, disaggregated by 
their place of residence and respective 
individual- and household-level 
characteristics. Differences in individual 
and household-level characteristics by 
place of residence, as well as associations 
between anaemia prevalence and these 
characteristics, were assessed using 
chi-square tests. In this study, anaemia 
status among school-aged children 
(anaemic vs. non-anaemic) served as the 
dependent variable, while independent 
variables included place of residence, 
sex, age group, educational attainment 
and occupation of the household head, 
household size, wealth status, source 
of drinking water, toilet facility, waste 
segregation, household food security 
status, nutritional status indicators, and 
participation in government programmes.

To identify the determinants of 
anaemia, logistic regression analysis 
was conducted, starting with bivariate 
analyses between the dependent and 
independent variables. Variables showing 
associations in the preliminary analyses 
were then included in the multivariate 
logistic regression models, stratified 
by place of residence, to estimate the 
regression coefficients for the outcome 
variable. Crude and adjusted odds ratios 
were calculated for each covariate, with 
statistical significance set at p<0.05. All 
statistical analyses were performed using 
Stata software, version 16.0 (StataCorp 
LLC, College Station, Texas, United 
States of America).



92 Protacio KI, de Joya JY & Sumangue C
T

ab
le

 1
. I

n
di

vi
du

al
 c

h
ar

ac
te

ri
st

ic
s 

of
 s

ch
oo

l-
ag

ed
 c

h
ild

re
n

 in
 r

u
ra

l a
n

d 
u

rb
an

 a
re

as
 in

 t
h

e 
Ph

ili
pp

in
es

: 2
01

8-
20

19
 E

N
N

S

V
ar

ia
bl

es
Ph

ili
pp

in
es

 (n
=5

17
3)

R
ur

al
 (n

=3
72

9)
U

rb
an

(n
=1

44
4)

p-
va

lu
e

N
%

 (9
5%

 C
I)

n
%

 (9
5%

 C
I)

n
%

 (9
5%

 C
I)

S
ex

 
 

 
 

 
 

0.
48

7
M

al
e

26
45

50
.3

 (4
8.

4–
52

.2
)

19
34

51
.1

 (4
9.

3–
52

.9
)

71
1

49
.1

 (4
3.

5–
54

.7
)

 
Fe

m
al

e
25

28
49

.7
 (4

7.
8–

51
.6

)
17

95
48

.9
 (4

7.
1–

50
.7

)
73

3
50

.9
 (4

5.
3–

56
.5

)
 

A
ge

 g
ro

u
p

 
 

 
 

 
 

0.
96

3
6 

- 
9 

ye
ar

s 
ol

d
50

49
97

.6
 (9

7.
1–

98
.1

)
36

44
97

.6
 (9

6.
9–

98
.2

)
14

05
97

.7
 (9

5.
5–

98
.8

)
 

10
 -

 1
2 

ye
ar

s 
ol

d
12

4
2.

4 
(1

.9
–2

.9
)

85
2.

4 
(1

.8
–3

.1
)

39
2.

3 
(1

.2
–4

.5
)

 
N

u
tr

it
io

n
al

 s
ta

tu
s

 
 

 
 

 
 

 
U

n
de

rw
ei

gh
t

 
 

 
 

 
 

<0
.0

01
*

Ye
s

14
23

25
.8

 (2
1.

5–
30

.6
)

10
76

29
.3

 (2
4.

9–
34

.2
)

34
7

20
.4

 (1
6.

7–
24

.7
)

 
N

o
37

50
74

.2
 (6

9.
4–

78
.5

)
26

53
70

.7
 (6

5.
8–

75
.1

)
10

97
79

.6
 (7

5.
3–

83
.3

)
 

Th
in

n
es

s
 

 
 

 
 

 
0.

21
2

Ye
s

46
1

8.
7 

(7
.2

–1
0.

5)
34

3
9.

5 
(7

.9
–1

1.
3)

11
8

7.
6 

(5
.3

–1
0.

6)
 

N
o

47
12

91
.3

 (8
9.

5–
92

.8
)

33
86

90
.5

 (8
8.

7–
92

.1
)

13
26

92
.4

 (8
9.

4–
94

.7
)

 
S

tu
n

te
d

 
 

 
 

 
 

<0
.0

01
*

Ye
s

13
17

23
.4

 (1
9.

7–
27

.6
)

99
8

27
.2

 (2
3.

1–
31

.7
)

31
9

17
.7

 (1
4.

1–
21

.9
)

 
N

o
38

56
76

.6
 (7

2.
4–

80
.3

)
27

31
72

.8
 (6

8.
3–

76
.9

)
11

25
82

.3
 (7

8.
1–

85
.9

)
 

O
ve

rw
ei

gh
t/

O
be

se
 

 
 

 
 

 
0.

00
8*

Ye
s

43
4

9.
3 

(7
.6

–1
1.

3)
25

2
6.

6 
(5

.3
–8

.3
)

18
2

13
.4

 (1
0.

2–
17

.3
)

 
N

o
47

39
90

.7
 (8

8.
7–

92
.4

)
34

77
93

.4
 (9

1.
7–

94
.7

)
12

62
86

.6
 (8

2.
7–

89
.8

)
 

M
as

s 
ad

m
in

is
tr

at
io

n
 o

f 
de

w
or

m
in

g 
dr

u
gs

 
 

 
 

 
 

<0
.0

01
*

Ye
s

37
66

68
 (6

1.
1–

74
.2

)
28

81
76

.7
 (7

0.
7–

81
.8

)
88

5
54

.6
 (4

7.
3–

61
.7

)
 

N
o

14
07

32
 (2

5.
8–

38
.9

)
84

8
23

.3
 (1

8.
2–

29
.3

)
55

9
45

.4
 (3

8.
3–

52
.7

)
 

N
at

io
n

al
 d

ie
ta

ry
 

su
pp

le
m

en
ta

ti
on

 p
ro

gr
am

m
e

 
 

 
 

 
 

0.
77

8

Ye
s

11
95

22
.6

 (1
8.

9–
26

.8
)

87
1

22
.9

 (1
7.

6–
29

.3
)

32
4

22
.1

 (1
8.

6–
26

.1
)

 
N

o
39

78
77

.4
 (7

3.
2–

81
.1

)
28

58
77

.1
 (7

0.
7–

82
.4

)
11

20
77

.9
 (7

3.
9–

81
.4

)
 

*s
ig

n
ifi

ca
n

t 
at

 5
%

 le
ve

l o
f s

ig
n

ifi
ca

n
ce



Rural and urban prevalence and determinants of anaemia 93

Ethical clearance 
The study was based on the analysis of 
available data from the 2018–2019 ENNS, 
which was reviewed and approved by the 
Food and Nutrition Research Institute 
Institutional Ethics Review Committee 
(FIERC) on 31 July 2017, with Protocol 
Code FIERC-2017-0. All surveyed 
households provided informed consent 
and assent forms before participation.

RESULTS
Among 5,173 school-aged children 
included in the analysis, 72.1% resided 
in rural areas and 27.9% in urban 
areas, as shown in Table 1. The national 
prevalence of underweight was 25.8% 
(95% CI: 21.5–30.6), with a significantly 
higher prevalence among rural children 
(29.3%, 95% CI: 24.9–34.2) compared 
with urban children (20.4%, 95% CI: 
16.7–24.7). Similarly, stunting affected 
23.4% (95% CI: 19.7–27.6) of children 
nationwide and was significantly more 
prevalent in rural areas (27.2%, 95% 
CI: 23.1–31.7) than in urban areas 
(17.7%, 95% CI: 14.1–21.9). In contrast, 
overweight or obesity affected 9.3% (95% 
CI: 7.6–11.3) of school-aged children 
overall and was significantly more 
common among urban children (13.4%, 
95% CI: 10.2–17.3) than among their 
rural counterparts (6.6%, 95% CI: 5.3–
8.3). Coverage of mass deworming drug 
administration was 68.0% (95% CI: 61.1–
74.2) nationwide and was significantly 
higher among rural children (76.7%, 
95% CI: 70.7–81.8) compared with urban 
children (54.6%, 95% CI: 47.3–61.7). 

Household characteristics differed 
significantly between rural and urban 
settings as described in Table 2. 
Educational attainment of household 
heads showed marked disparities 
(p<0.001), with rural households having 
a higher proportion of heads with at 
least elementary education, while urban 
households had a greater proportion with 
at least high school or college education. 

The occupation of household heads 
also varied significantly by residence 
(p<0.001); engagement in agriculture 
was substantially more common among 
rural households (44.5%, 95% CI: 42.3–
46.7) compared with urban households 
(6.4%, 95% CI: 2.7–14.4), which more 
frequently reported employment in other 
non-agricultural sectors. Wealth status 
differed significantly across residence 
(p<0.001), with rural households 
disproportionately represented in the 
poorest and poor quintiles, while urban 
households were more commonly 
classified in the middle to richest wealth 
categories. Access to basic services 
also showed significant rural–urban 
differences. Use of improved drinking 
water sources was higher among urban 
households (98.5%, 95% CI: 96.1–99.5) 
than rural households (94.1%, 95% CI: 
90.9–96.2). Similarly, access to water-
sealed toilet facilities was more prevalent 
in urban areas (96.8%, 95% CI: 93.3–
98.5) compared with rural areas (91.3%, 
95% CI: 85.8–94.8). Participation in the 
government conditional cash transfer 
programme was significantly higher 
among rural households (40.1%, 95% 
CI: 34.1–46.4) than urban households 
(24.4%, 95% CI: 18.4–31.6).

As shown in Table 3, the overall 
prevalence of anaemia at the national 
level was 16.6% (95% CI: 14.2–19.4), with 
a significantly higher prevalence among 
children living in rural areas (18.5%, 
95% CI: 15.8–21.6) compared with those 
in urban areas (13.7%, 95% CI: 11.6–
16.2). By sex, a significant difference 
was observed in urban areas, where 
prevalence was higher among males 
(15.3%, 95% CI: 13.2–17.6) than females 
(12.2%, 95% CI: 9.5–15.6). No significant 
sex-based differences were observed at 
the national or rural levels. With respect 
to nutritional status, underweight status 
was significantly associated with anaemia 
among rural children, with a higher 
prevalence among underweight children 
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(20.6%, 95% CI: 16.5–25.5) compared 
with non-underweight children (17.7%, 
95% CI: 15.4–20.2). Thinness was also 
significantly associated with anaemia in 
rural areas, where thin children exhibited 
a higher prevalence (23.1%, 95% CI: 17.2–
30.3) than non-thin children (18.1%, 95% 
CI: 15.5–20.9). Overweight or obesity was 
significantly associated with anaemia at 
the national (p=0.005), rural (p=0.024), 
and urban (p=0.041) levels. Participation 
in the national dietary supplementation 
programmes was significantly associated 
with anaemia among urban children, with 
lower prevalence among beneficiaries 
(7.0%, 95% CI: 4.0–11.9) compared with 
non-beneficiaries (15.6%, 95% CI: 13.5–
18.0).

Household-level characteristics 
showed several significant associations 
with anaemia by place of residence, 
as shown in Table 4. At the national 
level, prevalence differed significantly 
according to the educational attainment 
of household heads (p=0.048). Higher 
prevalence was observed among 
households where the head had no 
formal education (29.2%, 95% CI: 12.5–
54.2), while lower prevalence was noted 
among those with at least college-level 
education (12.4%, 95% CI: 8.7–17.3). 
Occupation of the household head was 
significantly associated with anaemia, 
both nationally (p=0.012) and in rural 
areas (p=0.016). Nationally, households 
with heads engaged in agriculture 
exhibited a higher prevalence of anaemia 
(20.7%, 95% CI: 17.6–24.2) compared 
with those employed in trade-related 
activities (12.1%, 95% CI: 8.2–17.7) or 
other sectors (15.1%, 95% CI: 13.1–17.4). 
A similar pattern was observed in rural 
settings, where agricultural households 
had a prevalence of 21.4% (95% CI: 
18.0–25.1). Wealth status was also 
significantly associated with anaemia at 
the national (p=0.028) and rural levels 
(p=0.029). Nationally, prevalence was 
highest among the poorest households 

(21.9%, 95% CI: 19.1–25.0) and lowest 
among middle-income households 
(13.8%, 95% CI: 9.3–19.9). In rural areas, 
children from the poorest households 
similarly exhibited a higher prevalence 
(22.5%, 95% CI: 19.2–26.0).

Table 5 shows several characteristics 
that are significantly associated with 
anaemia. In urban areas, male children 
had higher odds of anaemia compared with 
females (AOR=1.31, 95% CI: 1.00–1.71), 
while no significant sex differences were 
observed at the national or rural levels. 
Nutritional status showed differential 
associations by residence. Among 
urban children, being underweight was 
associated with lower odds of anaemia 
(AOR=0.66, 95% CI: 0.45–0.97), whereas 
stunting was associated with higher 
odds (AOR=2.29, 95% CI: 1.14–4.58). 
Overweight or obesity was consistently 
associated with lower odds of anaemia 
at the national (AOR=0.45, 95% CI: 
0.26–0.76), rural (AOR=0.44, 95% CI: 
0.21–0.91), and urban levels (AOR=0.44, 
95% CI: 0.22–0.87). Non-participation 
in the national dietary supplementation 
programmes was associated with higher 
odds of anaemia nationally (AOR=1.41, 
95% CI: 1.00–1.98), particularly in urban 
areas (AOR=2.77, 95% CI: 1.59–4.84). 
Educational attainment of the household 
head was significantly associated with 
anaemia at the national and rural levels. 
Compared with households where the 
head had at least a college education, 
those with no grades completed showed 
higher odds of anaemia nationally 
(AOR=2.64, 95% CI: 1.15–6.03) and in 
rural areas (AOR=2.07, 95% CI: 1.08–
3.97). At the national level, households 
with heads having at least an elementary 
education also had higher odds of 
anaemia (AOR=1.56, 95% CI: 1.02–2.37). 
Regarding sanitation, lack of toilet facility 
was associated with higher odds of 
anaemia nationally (AOR=1.39, 95% CI: 
1.06–1.82) and in rural areas (AOR=1.47, 
95% CI: 1.18–1.82).
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DISCUSSION

Prevalence of anaemia among school-
aged children
This study showed that anaemia among 
school-aged children in the Philippines 
remains a public health concern, with a 
clear and persistent rural disadvantage. 
The national anaemia prevalence of 16.6% 
meets the WHO threshold for a mild public 
health problem, but the significantly 
higher prevalence observed in rural areas 
compared with urban areas underscores 
enduring spatial inequities. Rural areas 
are more disadvantaged when it comes to 
access to health services, livelihoods, and 
sanitation (United Nations, 2021), as well 
as weaker food system resilience (Koroma 
et al., 2024), reflecting broader structural 
inequalities. These findings suggest that 
anaemia among school-aged children is 
shaped not only by individual nutrition 
but also by place-based vulnerabilities.

Overweight/obesity as determinants 
in national, rural, and urban settings
Across national, rural, and urban 
models, overweight/obesity was 
consistently associated with significantly 
lower odds of anaemia, indicating a 
robust inverse relationship across 
settings. While this inverse association 
may appear counterintuitive, it should 
not be interpreted as evidence of a 
healthy nutritional status. Rather, it 
likely reflects higher overall energy 
intake, which may be characterised 
by greater access to calorie-dense but 
micronutrient-poor foods and low dietary 
diversity (Rahman et al., 2016). Recent 
studies of the obesity-anaemia paradox 
describe how obesity can cause chronic, 
low-grade inflammation and increased 
plasma volume, which in turn may 
increase hepcidin production and alter 
iron absorption in the body (Alshwaiyat et 
al., 2021), while also diluting circulating 
iron biomarkers and inconsistently 
increasing haemoglobin (Cepeda-

Lopez et al., 2019). Similarly, obesity is 
characterised by augmented adiposity 
in the body, increasing erythropoietin 
production and erythropoiesis, possibly 
counterbalancing hepcidin-mediated 
iron restriction (Pergola et al., 2024). 
This pattern reinforces the complexity 
of the triple burden of malnutrition, in 
which anaemia intersects differently 
with undernutrition and overnutrition 
depending on context.

National-level determinants of 
anaemia among school-aged children 
At the national level, anaemia among 
school-aged children was significantly 
associated with participation in national 
dietary supplementation programmes, 
educational attainment of the household 
head, and sanitation conditions. 
Children not involved in government 
nutrition programmes had higher odds of 
anaemia, highlighting the protective role 
of supplementation and micronutrient 
interventions, consistent with global 
evidence showing that programme 
coverage and access to preventive iron 
supplementation reduce anaemia risk 
among children in low- and middle-
income settings (Mabetha et al., 2025). 
A clear inverse educational gradient was 
also evident, with higher odds of anaemia 
among children from households with 
limited formal educational attainment, 
aligning with multi-country analyses 
linking parental education to child 
nutritional outcomes via income, 
knowledge, and health-seeking pathways 
(Shibeshi et al., 2024). Inadequate 
sanitation emerged as a significant risk 
factor, as children from households 
without improved toilet facilities had 
higher odds of anaemia, a pattern seen 
in multi-country survey data showing 
that improved household sanitation is 
associated with lower anaemia prevalence 
(Kothari et al., 2019).
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Rural-level determinants: education 
and sanitation as structural drivers
In rural areas, educational attainment 
of the household head and sanitation 
emerged as dominant determinants 
of anaemia, reflecting systemic and 
deeply embedded inequalities. School-
aged children from households where 
the head had no education had higher 
odds of anaemia compared with those 
whose household heads attained higher 
levels of education, underscoring how 
limited education constrains nutrition-
related knowledge and health-seeking 
behaviours in rural contexts, consistent 
with evidence linking household 
education to child health and anaemia 
risk across populations (Chandran 
& Kirby, 2021). Sanitation-related 
inequalities were likewise pronounced, as 
the absence of improved household toilet 
facilities has been associated with higher 
anaemia prevalence in national surveys, 
suggesting that environmental exposure 
and infection pathways contribute to 
micronutrient deficiencies (Yu et al., 
2019). These findings align with Philippine 
evidence showing that socioeconomic 
and environmental conditions remain 
key drivers of anaemia among school-
aged children, particularly in rural areas 
where high poverty incidence and limited 
access to basic health services compound 
these risks (Ross et al., 2017). Overall, 
the results indicate that anaemia in rural 
settings is less shaped by individual 
biological factors and more by broader 
socioeconomic and environmental 
inequalities, reinforcing the need for 
nutrition-sensitive interventions that 
integrate education and WASH (water, 
sanitation, and hygiene) improvements 
to effectively reduce anaemia among 
vulnerable populations, including young 
children (Goyena, Maniego & Angeles-
Agdeppa, 2020).

Urban-level determinants: individual 
nutritional status and programme 
access
In urban areas, anaemia risk was driven 
mainly by individual-level characteristics 
and programme participation rather than 
household socioeconomic factors. Male 
school-aged children had significantly 
higher odds of anaemia than females, 
consistent with findings from Mexico (Da 
Silva Ferreira et al., 2016) and Ethiopia 
(Melku et al., 2018), likely reflecting 
gender differences in dietary intake 
(Shomaker et al., 2010) and physical 
activity patterns (Kretschmer et al., 
2023) that influence energy balance 
and micronutrient status. Underweight 
status showed an inverse association 
with anaemia, underscoring the context-
specific and complex interplay of diet, 
infection, and micronutrient deficiencies 
(Petry et al., 2016). Notably, non-
participation in government national 
dietary supplementation programmes 
emerged as the strongest predictor of 
anaemia, highlighting the critical role of 
nutrition-specific interventions in urban 
settings, where supplementation and food 
fortification have been shown to improve 
haemoglobin levels and reduce anaemia 
prevalence (Vaivada et al., 2017). Unlike 
rural models, educational attainment of 
household heads and sanitation were not 
significant predictors, suggesting that in 
urban contexts with broader access to 
basic services, anaemia risk is shaped 
more by effective programme reach and 
utilisation than by structural access 
alone (Ruel & Alderman, 2013).

Strengths and limitations
This study has several important 
strengths, including the use of a large, 
nationally representative sample of 
school-aged children that enabled 
robust rural–urban comparisons and 
stratified analyses to identify place-
specific determinants of anaemia. The 
integration of individual- and household-
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level characteristics, as well as the 
application of multivariate regression 
models, allowed a more comprehensive 
assessment of anaemia beyond 
prevalence estimates, while standardised 
survey protocols enhanced the reliability 
and comparability of findings. 

Nonetheless, key limitations should be 
acknowledged. Firstly, the lack of dietary 
intake data limited the assessment of 
iron intake, dietary diversity, and the 
potential influence of dietary enhancers 
or inhibitors of iron absorption. Secondly, 
the cross-sectional design precluded 
causal inference. Thirdly, reliance on 
secondary data restricted the inclusion 
of other relevant factors such as infection 
or inflammation that may influence 
anaemia risk. We also explored potential 
differences in anaemia risk across age 
groups (6–9 vs. 10–12 years) during 
the bivariate analysis; however, age 
group was not significantly associated 
with anaemia and therefore was not 
retained in the final multivariable model. 
Moreover, the relatively small number 
of children aged 10–12 years limited the 
feasibility of conducting age-stratified 
analyses with sufficient statistical power. 
Future studies with larger samples 
may further examine age-related 
physiological and nutritional differences 
among school-aged children, particularly 
in relation to growth and early pubertal 
transitions. Despite these constraints, 
the study provided valuable evidence 
on the structural and contextual drivers 
of anaemia among Filipino school-aged 
children.

CONCLUSION

Overall, anaemia among Filipino 
school-aged children demonstrates 
the aggregated effects of nutritional 
status, socioeconomic disparities, 
environmental conditions, and unequal 
programme reach, with these effects 
manifesting differently across rural and 

urban settings in the Philippines. The 
findings highlighted that anaemia is 
not solely a health issue, but a place-
based vulnerability shaped by structural 
inequalities, particularly in rural areas 
of the country. Effective responses must 
therefore move beyond uniform, one-size-
fits-all interventions and adopt place-
sensitive strategies that integrate targeted 
nutrition intervention programmes with 
sustained investments in education, 
sanitation, and development to address 
the root causes of persistent anaemia in 
rural and urban communities.
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