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Maternal and Child Health handbook 2
and under-6 child overweight in greater

Jakarta, Indonesia: a cross-sectional web-

based survey

Akiko Saito'” and Masahide Kondo?

Abstract

Background In Indonesia, the double burden of child overnutrition and undernutrition is a public health concern.
The nationally distributed Maternal and Child Health (MCH) handbook provides child nutrition information to
caregivers. We aimed to find mothers'information sources regarding child nutrition, including the internet and the
MCH handbook, and to explore the association between overweight and use of the MCH handbook.

Method A cross-sectional web-based survey was conducted among mothers with children under 6 years old in
Greater Jakarta during 2019. Bivariate and multivariate logistic regression examined the association between child
nutrition status and use of the MCH handbook.

Results Data were collected from 233 children. Overweight, underweight, wasting, and stunting were identified in
36.4%, 22.6%, 26.8%, and 37.6%, respectively. 62.5% of mothers used the MCH handbook, and 88.2% used the internet
via a mobile phone. Significantly more cases of overweight were observed among children whose mothers used

the MCH handbook (adjusted OR [aOR]: 5.829; 95% Confidential Interval [Cl]: 1.618-20.999) whereas no relationship
was observed between MCH handbook use and child undernutrition. Significant associations with child overweight
were found for mother’s education (tertiary) (@OR: 0.294; 95%Cl: 0.098-0.885), employment type (fulltime) (aOR: 0.185;
95%Cl: 0.061-0.562), watching television (more than 1 h) (@OR: 4.387; 95%Cl: 1.648-11.678) and recognition of child
overweight by mother (yes) (aOR: 3.405; 95%Cl: 1.05-11.03).

Conclusion These results indicate the need to support mothers of children exhibiting overnutrition and
undernutrition. The MCH handbook should be modified to address this issue.
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Background

Increasing prevalence of child overnutrition is observed
in developing countries where undernutrition remains a
public health problem [1]. Childhood obesity increases
the risk of adulthood cardiovascular disease [2, 3]. Glob-
ally, 38 million (5.6%) children under 5 years of age were
estimated to be overweight or obese in 2019 [1]. Indone-
sia’s 2018 National Basic Health Research Survey (RISK-
ESDAS) reported that 8.0% of children under 5 years
of age were overweight, while stunting, wasting, and
underweight were identified in 29.8%, 10.3%, and 17.7%,
respectively [4].

To tackle the double burden of overnutrition and
undernutrition, it is crucial to deliver the necessary
information to mothers or caregivers. However, little
is known about the sources of information about child
nutrition used by caregivers in Indonesia. In rural Indo-
nesia, health facilities are major sources of information
about stunting for mothers [5]. Several previous studies
have investigated sources of information for pregnant
women regarding nutrition, [6—8] and multiple sources
have been identified, including health professionals and
the internet [6].

Internet technology is widely used in Indonesia, and
71% of people were found to possess smartphones in
urban areas in 2018 [9]. Consequently, it may be expected
that many mothers seek information about child nutri-
tion from the internet. Some previous studies have
reported that the internet is used as an information
source by pregnant women in Indonesia [6-8] and a
qualitative study reported that 17 of 23 pregnant women
sought nutrition information through the internet [6].

In addition, the nationally distributed Maternal and
Child Health (MCH) handbook is also a major source
of information about child nutrition in Indonesia. The
MCH handbook is a home-based printed booklet that is
distributed to all pregnant women at their first antena-
tal care visit. This handbook functions as a maternal and
child health record and information book, and contains
nutrition information about various topics, such as exclu-
sive breastfeeding, complementary food, and healthy
diets. However, the extent to which mothers use the
handbook as a source of information is currently unclear.

Previous studies have investigated the risk factors for
child overweight and obesity, [11-17, 17-19] and excess
energy intake and low physical activity level have been
identified in a number of studies. [10, 12, 17, 19]. The
reported associations between parents’ education level,
[11, 13,17, 19] economic level [14, 17, 20] and child obe-
sity have been inconsistent among previous studies. In
previous studies in Indonesia, being a male child, having
parents who are overweight, having a father with a uni-
versity education, [13, 14] being part of a family in the
higher economic quintile, [14, 17] being stunted, [18, 20]
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being an urban resident, [13, 16, 17] having a low physi-
cal activity level, [17] consuming ultra-processed food,
[13] and frequent intake of fried foods [19] have been
identified as risk factors for child obesity. However, the
way in which the MCH handbook relates to child nutri-
tion in current conditions regarding the increasing prev-
alence of child overnutrition has not been investigated.
Osaki et al. (2019) reported that the prevalence of stunt-
ing and underweight in children were significantly lower
in families that were guided and sensitized using the
MCH handbook compared with families that were not
guided or sensitized [10]. However, it is also necessary to
explore the association between the MCH handbook and
child overweight.

Thus, in the current study, we sought to clarify the
sources of information about child nutrition used by
mothers, including the internet and the MCH handbook,
and to explore the association between overweight and
use of the MCH handbook. Although the main focus of
the current study was overweight, undernutrition was
also included in the analysis.

Methods

A cross-sectional survey was conducted among mothers
of children under 6 years old in Greater Jakarta from 7 to
10 May 2019.

Mothers who were 16 years old or older and living in
Greater Jakarta were recruited through a local web sur-
vey agency. No exclusion criteria were set as long as
participants meet all inclusion criteria. The web-based
survey was purposefully chosen to examine an associa-
tion between overweight and the MCH handbook as an
information source among mothers who have access to
internet. Because smartphone possession rate is higher
[9] and more child overweight exists in urban than rural
area, [13, 16, 17] Greater Jakarta was selected as study
site. It is known that child overweight in Indonesia is
more prevalent in families containing mothers with
higher economic level, [14, 17, 20] and a higher level
of education, [11, 13, 17, 19] and the participants in the
web-based survey were expected to have these charac-
teristics. The target number of participants, 180 moth-
ers, was determined according to sample size calculation
and budgetary consideration. An invitation was sent to
all mobile panels (30,851 eligible panels out of 963,197
panels as of 2018) who registered to the web survey
agency. The first page of the survey contained informa-
tion, describing the study and asking for their voluntary
participation. All participants provided informed consent
by reading and responding. Ethics Committee, Faculty of
Health Science Technology & Graduate School of Health
Care Science, Bunkyo Gakuin University permitted this
research (#2018-0034).
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Table 1 Distribution of overweight, stunting, underweight, and
wasting (N=233)

n %

Overweight
Yes 80 364
No 140 63.6
Missing 13

Stunting
Yes 85 376
No 141 624
Missing 7

Underweight
Yes 51 226
No 175 774
Missing 7

Wasting
Yes 37 16.8
No 183 832
Missing 13

Normal
Yes 73 348
No 137 65.2
Missing 13

In a structured questionnaire, mothers were asked to
provide the following information: mother’s sociode-
mographic information, child’s age, sex, weight (kg),
height (cm), hours of watching television, ownership of
the MCH handbook, and nutrition practice. Mother’s
sociodemographic data included mother’s age, education
level, employment type, and household monthly income.
Sources of information about child nutrition were col-
lected through multiple choice answers regarding use of
the MCH handbook, internet via mobile phone, inter-
net via computer, books or magazines, family mem-
bers, friends, health professionals, and other sources.
Sources of anthropometric data were not identified in the
questionnaire.

The World Health Organization 2006 Growth Stan-
dard was applied to classify child nutrition status. Child
overweight was defined as a weight for height z-score>2
standard deviations (SD), child stunting was defined as a
height/length for age z-score<—2 SD, child wasting was
defined as a weight for height z-score<2 SD, and child
underweight was defined as a weight for age z-score<—2
SD [22].

Descriptive analysis was performed to present the
prevalence of overweight, stunting, underweight, wast-
ing, and normal (not malnourished) as well as the distri-
bution of each variable. Because the analysis was based
on the child, a mother’s data were used twice if they pro-
vided information about more than one child. Sources
of information for child nutrition were also described
in percentages (%). The Odds Ratio [OR] and 95% Con-
fidential Interval [CI] for the association of factors

Page 3 of 10

related to overweight and each nutrition status were esti-
mated using bivariate and multivariate logistic regres-
sion analysis. Appropriate cut-off values were applied
to create binary variables for all items. The Statistical
Package for Social Science (SPSS) software version 28.0
(IBM, Armonk, NY, USA) as used to perform statistical
analysis.

Results

Data were collected for a total of 233 children from 180
mothers. The distributions of overweight, stunting,
underweight, and wasting are presented in Table 1. The
high prevalence observed for child overweight (36.4%)
was expected, because the study was designed to capture
a population at increased risk of child overweight. How-
ever, surprisingly, stunting, underweight, and wasting
also had relatively high prevalence rates of 22.6%, 26.8%,
and 37.6%, respectively.

A description of child sociodemographic characteris-
tics and nutrition practice by nutrition status is provided
in Table 2. Nearly half of the children were 0-2 years
old and the other half were 3 years old or older. 65.2% of
children had mothers that were aged 30 years and older,
and 34.8% of children had mothers aged 20-29 years old.
None of the mothers were teenagers. Because it has pre-
viously been reported that a higher prevalence of child
overweight is found in families with mothers who have
higher levels of education [11, 13, 17, 19] and economic
level [14, 17, 20] in Indonesia, we sought to identify these
mothers in the current study. Therefore, most households
had a relatively high monthly income, and most mothers
had a high level of education. Of the households, 41.6%
had a monthly income of Rp. 1.250.001-Rp. 4.000.000,
and 58.4% had a monthly income of Rp.4,000,001 or
more. All mothers had completed secondary education
and 76.8% of them had completed tertiary and higher
education. 87.4% of mothers possessed the MCH hand-
book. 51.8% of the children watched television for less
than 1 h a day, and 48.2% watched television for 1 h or
more a day.

Table 3 shows the sources of information about child
nutrition by nutrition status. 65.2% of mothers used the
MCH handbook. As expected, accessing the internet via
mobile phone was the most prevalent information source
of information, used by 88.2% of mothers. Of mothers
with an overweight child, 86.6% and 65.1% sought infor-
mation from the MCH handbook and the internet via
mobile phone, respectively.

The results of bivariate and multivariate analysis are
presented in Tables 4 and 5, respectively. Multivariate
analysis revealed that there was a significantly higher
prevalence of overweight children among mothers who
used the MCH handbook as an information source
(adjusted OR [aOR]: 5.829, 95%CI; 1.618-20.999).
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Table 2 Sociodemographic characteristics and nutrition practice of children and mothers by nutrition status

Overall Overweight Stunting Underweight Wasting Normal
Child’s age
0-2 years old 110 (47.2) 39 (48.8) 29 (34.1) 16 (31.4) 16 (43.2) 42 (57.5)
3 years and over 123 (52.8) 41(51.2) 56 (65.9) 35 (68.6) 21 (56.8) 31(425)
Child's sex
Boy 114 (48.9) 32 (40) 47 (55.3) 30(58.8) 20 (54.1) 36 (49.3)
Girl 119 (51.1) 48 (60) 38 (44.7) 21 (41.2) 17 (45.9) 37(50.7)
Mother’s age
20-29 years old 82(35.2) 29 (36.3) 31(36.5) 24.(47.1) 15 (40.5) 22(30.1)
30 years old and over 151 (64.8) 51(63.7) 54 (63.5) 27 (52.9) 22 (59.5) 51(69.9)
Mother’s marital status
Married 229(98.3) 79(98.8) 85 (100) 51 (100) 37 (100) 71(97.3)
Not married or widowed 4(1.7) 101.3) 0(0) 0(0) 0(0) 22.7)
Mother’s education level
Completed secondary school 54(23.2) 21(26.3) 19 (22.4) 11(21.6) 13(35.1) 9(123)
Completed tertiary or higher education 179 (76.8) 59 (73.8) 66 (77.6) 40 (78.4) 24 (64.9) 64 (87.7)
Mother’s employed type
Not fulltime or housewife 145 (62.2) 54 (67.5) 50(58.8) 29 (56.9) 15 (40.5) 49 (67.1)
Fulltime worker 88 (37.8) 26 (32.5) 35(41.2) 22 (43.1) 22 (59.5) 24(32.9)
Monthly household income
Rp. 1.250.001-Rp. 4.000.000 97 (41.6) 33(41.3) 33(38.38) 22 (43.1) 19(51.4) 28 (38.4)
Rp. 4.000.001 or more 136 (58.4) 47 (58.8) 52(61.2) 29 (56.9) 18 (48.6) 45 (61.6)
Owns MCHHB
No 30(13.2) 11(13.9) 9(10.6) 5(9.8) 6(16.2) 7(10.1)
Yes 198 (86.8) 68 (86.1) 76 (89.4) 46 (90.2) 31(83.8) 62 (89.9)
Hours of television watching a day
Less than 1 hour 117 (50.2) 33(41.3) 47 (55.3) 35 (68.6) 22 (59.5) 36 (49.3)
1 hour or more 116 (49.8) 47 (58.8) 38 (44.7) 16 (314) 15 (40.5) 37(50.7)
Told child is overweight by medical worker
No 188 (87.0) 51(75) 62 (78.5) 45(91.8) 34(94.4) 68(97.1)
Yes 28(13.04) 17 (25) 17 (21.5) 4(8.2) 2(5.6) 2(29)
Breastfeeding before 6 months old
No 23(9.9) 8(10.1) 4(4.8) 2(39) 4(10.8) 9(123)
Yes 209 (90.1) 71(89.9) 80 (95.2) 49 (96.1) 33(89.2) 64 (87.7)
Formula milk before 6 months old
No 123 (53.0) 44 (55.7) 46 (54.8) 33(64.7) 21(56.8) 32(43.8)
Yes 109 (47.0) 35 (44.3) 38 (45.2) 18 (35.3) 16 (43.2) 41 (56.2)
Water before 6 months old
No 210(90.5) 69 (87.3) 72 (85.7) 49 (96.1) 36(97.3) 66 (90.4)
Yes 22 (9.5) 10(12.7) 12 (14.3) 2(39) 1(2.7) 7(9.6)
Sweetened beverage before 6 months old
No 209 (90.1) 69 (87.3) 73 (86.9) 50 (98) 35 (94.6) 66 (90.4)
Yes 23(9.9) 10(12.7) 11(13.1) 102 2(54) 7(9.6)
Complementary food before 6 months old
No 178 (76.7) 57 (72.2) 64 (76.2) 46 (90.2) 35 (94.6) 54 (74)
Yes 54 (23.3) 22 (27.8) 20 (23.8) 5(9.8) 2(54) 19 (26)
Junk food
No 216 (93.1) 70 (88.6) 75(89.3) 51 (100) 37(100) 69 (94.5)
Yes 16 (6.9) 9(11.4) 9(10.7) 0(0) 0(0) 4(5.5)
Snackst
Never 27 (12.5) 12(16.2) 14(16.9) 11(22.0) 5(13.5) 5(7.8)
Once a day or more 189 (87.5) 62 (83.8) 69 (83.1) 39(78.0) 32(86.5) 59(92.2)

Eat outsidet
Less than few times a week 111 (514) 40 (54.1) 48 (57.8) 36 (72.0) 19(514) 26 (40.6)
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Table 2 (continued)

Overall Overweight Stunting Underweight Wasting Normal
Few times a week or more 105 (48.6) 34 (45.9) 35(42.2) 14 (28.0) 18 (48.6) 38 (594)
Takeaway food+
Less than few times a week 115 (53.2) 44 (59.5) 47 (56.6) 33 (66.0) 9 (51. 29 (45.3)
Few times a week or more 101 (46.8) 30 (40.5) 36 (434) 17 (34.0) 18 (48.6) 35(54.7)
Stunting
No 41(52.6)
Yes 37 (474)
MCH handbook: Maternal and Child Health handbook
1 6 months and older children only
$ 1 year and older children only
Table 3 Information resource of child nutrition by nutrition status (N=233)

Overall Overweight Stunting Underweight Wasting Normal
n (%) n (%) n (%) n (%) n (%) n (%)

Information from MCH handbook
No 81(34.8) 22 (27.5) 23 (27.1) 17 (33.3) 13(35.1) 29(39.7)
Yes 152 (65.2) 58(72.5) 62 (72.9) 34 (66.7) 24 (64.9) 44 (60.3)
Information from internet via mobile phone
No 26(11.2) 9(11.25) 12(14.1) 7(13.7) 2(54) 8(11.0)
Yes 207 (88.8) 71(88.8) 73 (85.9) 44 (86.3) 35 (94.6) 65 (89.0)
Information from internet via computer 0
No 117 (50.2) 38(47.5) 43 (50.6) 29 (56.9) 24 (64.9) 33(45.2)
Yes 116 (49.8) 42 (52.5) 42 (494) 22 (43.1) 13(35.1) 40 (54.8)
Information from books/magazines
No 109 (46.8) 40 (50) 44(51.8) 25 (49.0) 20 (54.1) 33(45.2)
Yes 124 (53.2) 40 (50) 41 (48.2) 26 (51 17 (45.9) 40 (54.8)
Information from family members
No 79 (33.9) 30(37.5) 24(28.2) 14 (27.5) 12 (324) 26 (35.6)
Yes 154 (66.1) 50 (62.5) 61 (71 37(72.5) 25 (67.6) 47 (64.4)
Information from friends
No 110 (47.2) 38 (47.5) 37 (435) 22 (43.1) 16 (43.2) 37(50.7)
Yes 123 (52.8) 42 (52.5) 48 (56.5) 29 (56.9) 21(56.8) 36 (49.3)
Information from medical workers
No 117 (50.2) 45 (56.25) 44 (51. 20(39.2) 19(514) 36 (49.3)
Yes 116 (49.8) 35(43.8) 41 (48.2) 31 (60.8) 18 (48.6) 37(50.7)
Information from others
No 230(98.7) 79 (98.75) 84 (98.8) 50 (98.0) 36(97.3) 72 (98.6)
Yes 3(13) 1(1.25) 1(1.2) 1(2.0) 1(27) 1(1.4)

MCH handbook: Maternal and Child Health handbook

However, no significant relationship was observed
between the MCH handbook and child underweight in
the current study. A significant association with child
overweight was seen with mother’s education (tertiary)
(aOR; 0.294, 95%CI; 0.098-0.885), employment type
(fulltime) (aOR; 0.185, 95%CI; 0.061-0.562) and watch-
ing television (more than 1 h) (aOR; 4.387, 95%CI; 1.648—
11.678). In addition, the results revealed that mother’s
recognition of their child’s nutrition status accurately
reflected their child’s nutrition status; thus, when moth-
ers thought that their child was overweight, the child
tended to be overweight (aOR; 3.405, 95%CI; 1.05-
11.03). Child’s age (3 years and older) was significantly

associated with stunting (aOR; 6.211, 95%CI; 2.69-14.34)
and underweight (aOR; 5.129, 95%CI; 2.012-13.401).
Mother’s age (30 years and older) was associated with
underweight (aOR; 0.318, 95%CI; 0.136—0.741). Comple-
mentary food given before 6 months old was associated
with wasting (aOR; 0.157, 95%CI; 0.029-0.852). In the
current study, no association was observed between use
of the MCH handbook and undernutrition.

Discussion

The current study revealed that 65.2% of mothers used
the MCH handbook as a source of information about
child nutrition, whereas 88.2% of mothers used the



Page 6 of 10

(2023) 9:40

Saito et al. BMC Nutrition

Ajuo uaip|iyd Jap|o pue seak | +
AJuo Ua.p|Iy> J13p|O pue syuow 9 4

3100qPUBH Y3[e3H PIIYD PUB [eUIRIRIN HOOGPUEH HOW

L6Y'E gLt €L6'L 1yBIRIMISAQ

L6Y'E Ll €L6'1 Bunums

c0T6l S/9C /91, 1YBISMIBAO S| PlIYD SHUIYL JISYIO

65C°¢C (937290 0Ll 8€60 6vC0 ¥8Y'0 LEEL 6€1°0 99/0 SlC'L €8¢°0 890 # (S9K) 210U 10 5493M B SN M3J POOJ Aeme axe) 1e]
LoL'e 5050 €0l 9650 610 86C0 ¥S0'L ¥re0 090 €551 S6%7°0 L[80 # (S9K) 210U 10 499M E S M3 3PISINO 1]
8S/°¢C eo 1£60 90£°0 6L1°0 68C0 ¢C60 9s1'0 6/£0 6CS'L L6C0 /90 1 (s94) 210w 1o Aep e 35U0 UIAIG SdeUS
8L¥'9 80 L6TT L6911 €l LLEY (S9A) plo syruow 9 21042q UBAIB POOy juNf

¢SL0 700 ¥/1'0 ¥8£°0 N0 60 S10C 950 ¥90'L 8l¥'E 6’0 SLLL (s94) plo SLIUOW 9 91042¢ UBAID POO) Atelusua|dwo)
[5x4 €CLo G650 1SO'L 8100 8€L'0 SS8¢€ 1890 9L 9er's 6180 Le (59A) plo sypuOW 9 21043 UBAID 361N PAUSIBIMS
856'L €€00 €5C0 €6€'1 1200 rLED 10ES 6680 €8l'C 9Er'S 6180 Le (s94) plO SypUOWI 9 210J3q USAID J21e
S68'L 940 6C60 8l0L 6/C0 €650 S¢Sl 9150 /880 €691 8550 60 (s94) plo SLIUOW 9 910499 USAID MjIW B|NWLIOS
689°¢C 69C0 G80 9987l 19240 €9¢’E ¥6¥'6 o'l SLI'E 96C¢ 65€0 8060 (S9A) PIO SLIUOW 9 2103 Pajiseaig
89t'8¢ o Y1SCT S/¥6l ¥S10 €Ll S9C6 ¥/00 [780 98/6 8/00 €/80 (59A) 512410 WO} UOHBWIO)U|
6l 4540 LE60 CE€ L€6'0 85/l €51 1¢s0 €680 /UL 88€0 ¥/90 (53A) SIBHIOM [EIPAU WOIY UOIIRWIOJ|
685°¢C €C90 LT 6LLT 90 oLl 8loce 890 SLL'L 6081 090 70l (S9K) SpUSLLY WO} UONEBULIOM|
YEr'C L¥S0 8yll /88¢ 82L0 S¥l 199¢ 6¢8°0 S8l g6v L SL¥0 w80 (S9A) sIaquIaW Ajiwie) WOl UoneWLIOJU|
8611 €9¢°0 LEL0 SE9'L 69t°0 9/80 ¢Cl y1¥0 LLZ0 ¢0S'L S0 £98°0 (594) Sauizefewl /$3400Q WOl UoNeULIO|
690'L 90 €150 €8CL §9¢€0 7890 09l oS0 9¢60 LlC¢ 9€/0 SLTL (s9A) J2IndWIOD eIA 19UIBIUI WIOI) UOHeWIOJU|
66911 9650 9C SE8'L €870 Lc/0 Sevl 89¢C0 8l90 v/SC 4540 601 (s94) auoyd 3|IGOW eIA 13UISIU| WO UOIeWIOJ|
8€6'L 70 €260 1L0C €550 L0l 860°€ 6560 YLl SE8T 9580 895°L (s34) 3000 pUBY HO WO UOHeWIOM|
S8l 850 1690 68lY 950 LSl 99¢¢e €90 9S¥'L 8/8'L 9¢0 ¥C80 (s94) o0gpuRY HOW SUMO
[t 9€€0 6890 2690 G810 65€0 88lL (5040 1690 vIv'e cLL GS6'L (SI0W IO INOY | ) UOISIASISL.
L0€°L L1E€0 €790 ¢59'L L9%0 6/80 S96'L 7590 PEL'L 981 190 890'L (310w 10 100'000% ‘dy) SU102Ul pjoyasnoy AIUoy
9/'S GGe'L ¥6/L'C 9/9C 1G/°0 8l¥'L C9¢gC 6/,0 9eS'L 9LL'L [@A%0) 1990 (ujIn4) JudWAo|dWID S 9410
900'L 810 89¥'0 ccCe 6810 V0L /8L [40) 6/60 86¢'L G8¢0 ¥eL0 (A1enisL) uonesnpa s Jay1oN
9¢9'L €8¢0 680 6¥6°0 9920 050 €Sl 96%'0 1/80 LeL'L 1SS0 L1610 (19pjo 4o sieak og) abe s Lo
8L¥'C 9650 olC’L Loy Lel 6£S'C 6SSY let'L L09C 6/5°L 9¢s0 1160 (19pjo 1o s1eak €) abe piiyd
G951 6/£0 L0 19L'L 8C€0 /190 88l'L €0v’0 1690 LCO€ 166'0 les'L (116) X35 piIy>

12%S6 spPpPO 12%S6 SPPO 12%56 SPPO 12%S6 SPPO
Bunsem ybramispun Bununis W b1amIanQ

SN3LIS UONRLINU JO SIsA|eue Uoissaibal d3sIbo| d1eleAlq JO SHNSAY + djqeL



Page 7 of 10

(2023) 9:40

Saito et al. BMC Nutrition

AJjuo ualp|iyd Japjo pue seak | +
AJuo ua.p|Iy> J13p|o pue syuow 9 4

siooqpuey Ya[eaH plIYD PUe [euIdlely Hoogpuey HOW

h4VA ott'L €0Ce 1yBIIMISAQ

8LC'S 7160 ¥81°C Bunums

8e0°LL SOl Soi'e 1YBISMIBAO S| PIyD SHUIYL JSYIO

1143 [a4y Yo'l vy 86%7°0 /8%l 80SC €9¢°0 G560 €6¢l 8510 Y0 } (S9K) 210U 10 3493M € SN M) POOJ Aeme axe) 1e]
9/6'¢ 1440 €L Leol L1'0 Ce0 89l 800 ¢S50 €541 €610 1850 # (S9K) 210U 10 499M E S M3 3PISINO 1]
661'S ¥0 GSS'L 901 800 L6C0 86C'L 8010 vLEOQ YLYL T4 6¢0 } (s34) 10w 10 Aep e 9du0 UBAID SydeUS
¥80°€C 9050 6l¥'e 18SClL 6¢S0 S8 (s9K) |0 SYUOW 9 31042G USAID POO) junf

580 6¢00 /510 9191 910 G870 188l 890 LLLO 85€L £80 (97T (s3K) plo syauow 9 21043 USAIG Poo) AleIuBWS|dWO)
€C9'S 1010 ¢SL0 88lY 6100 8C0 S9L¢ 6010 L1790 9¢CC 6100 7020 (59A) plo sypuOW 9 21043q UBAID 361N PAUSIBIMS
6€58L 600 80¢€L 1S/'lE SLLO 806'L ¥0€'LC 9090 S65°€ 65CYL A740) 8/8'L (s94) plO SpUOW 9 210J3q USAID J31eM
e [450) €8¢l 8le'L Leo ¥/L0 180C 4040 G160 8re'l 7810 860 (s94) plo SLIUOW 9 91049 USAIB MjIW B|NWLIOS
L9%'C vCl'o €550 S/86S 5910 860 Ch¥El €90 6'C 80¢ClL L¥¥0 €Cee (S9A) PIO sLIUOW 9 2103 Pajiseaig
89'86¢C (3440 8EC'LL 6E81Y 4010 vyl 86l 6€00 €980 ¥86'SL 9600 L69C (59A) S12Y10 WO} UOIBWIO)U|
LSCE 90 S¢cL 1019 [880 9cee Llce 6650 (8L LLTL €810 €810 (53A) SIBHIOM [EIPAU WOIY UOIRWIOJ|
6CLE LEVO LLTL 9/8Y 1990 96/l €C8¢C €S0 SLTL vEE9 6520 wle (S9A) SpUSLLY WO} UONEBULIOM|
ey /8€0 960l ¥9E'S 6150 699l €LY 8¥90 6yl 9/€1 Lel'o 1440 (s94) SIoqUIaW AJiLue) WO UORULIOM]
/917 (240 89/0 8LL1L 0 9850 ¥or'L L120 7950 /S'L €L10 [44V] (594) sauizefbewl /$3400Q WOl UoNeULIO|
6€'L /810 LSO 1991 65C0 £590 8¥LC ¥0 L760 850G 90 €96'L (s9A) J2IndWIOD eIA 19UIBIUI LIOI) UOHBWIOJU|
£05°C¢ SeL0 8901 8/9¢C 610 8LL0 8¥¥'L SN0 90 8908 6850 6/1C (s94) auoyd 3|IGOW eIA 13UISIU| WO UOIIeWIOj|
wle LT€0 Lco'L 10S¢ yLE0 9880 ¢t¥0t 8650 G55l 6E9°¢€L Sl cely (s34) sj00CpUBY HO WO UOHeWLIOM|
[8Y'C 6v1°0 6090 8CCl L9%0 S6E'C LlLY 9.0 Ll 661C L'0 690 (s94) foogpuRY HOW SUMO
Lele /8C0 (8.0 69¢'L G810 050 £0C'L L0C0 €60 8911 8¥9'L L8EY (SI0W IO UNOY | ) UOISIASISL.
1581 L€0 850 /91 S6C0 00 LLLL £5€0 96,0 89l'¢€ 6570 L0CL (310w 10 100'000% ‘dy) SUI02Ul Pjoyasnoy ALIUo
909 180 SLce 1see 6£¥0 €Ll 69y 890 /89l ¢950 1900 G810 (uIn4) JudwAo|duID S 910N
6181 9¢C0 G590 95¢/ 7880 GG'C ¥SS°S 6820 €60°C S880 8600 620 (A1enisp) uonesnpa s Jay1oN
JATad [4540) 960 L¥0 9¢10 8LE0 8/L'L 920 9550 ¥9C'C 6l¥0 7/6'0 (19pjo 4o sieak og) abe s Lo
6ee 600 6860 LO¥EL [4104 ols reEvL 69C Lo el 800 6050 (19pjo 1o steak €) abe piiyd
€Sl €0 9/90 91 [43%0) 8CL0 Ltg'L [44%0) 7590 /6l 90 a4 (16) X35 piIy>

12%S6 SPpPO 12%S6 SPpPO 12%S6 sPpPO 12%S6 SPPO
Bunsem bramiapun Bununyg wb1amianQ

SN1L1S UONLINU JO SIsAjeue UoISsa16a1 D11S5160| 21BLIBAIINW JO S1NSDY G djqeL



Saito et al. BMC Nutrition (2023) 9:40

internet via mobile phone as a source of information
about child nutrition. In addition, the results revealed
that children whose mothers used the MCH handbook as
an information source were more likely to be overweight
than children of mothers who did not use the MCH
handbook.

The observed prevalence (36.4%) of child overweight in
the current study was higher than that reported in previ-
ous studies [4, 18, 22, 23]. A report published by the UNI-
CEF, the World Health Organization, and the World Bank
Group estimated the prevalence of overweight/obesity
in children under 5 years old as 11.1% in Indonesia [3].
We sought to target children whose mothers had a high
level of education and high economic level to provide
an adequate sample of overweight children. Therefore,
a high prevalence of child overweight was anticipated.
However, surprisingly high prevalence rates of stunting
(37.6%), underweight (22.6%) and wasting (16.8%) were
also observed. These results indicate the importance of
dealing with both overnutrition and undernutrition of
children.

The current study revealed that 65.2% of mothers
sought information about child nutrition from the MCH
handbook, whereas 88.2% of mothers sought information
from the internet via mobile phone. We aimed to iden-
tify the extent to which mothers use the MCH handbook
in the era of internet technology, and expected that the
internet would be the most frequently used informa-
tion source. The current results indicate that mothers
still value the MCH handbook as a source of informa-
tion, although the internet is becoming a popular source.
However, while the internet enables mothers to access
information in a convenient way, it can be difficult to
find reliable information. In contrast, the national MCH
handbook is a reliable source of accurate information.
The current findings are encouraging for policy makers
and health professionals, indicating that the MCH hand-
book is an effective tool for delivering important infor-
mation to mothers in Indonesia.

The current study revealed a significant association
between child overweight and mothers use of the MCH
handbook as a source of information about child nutri-
tion (aOR; 4.133, 95%CI; 1.252—-13.639) whereas no asso-
ciation was found between undernutrition and the use of
the MCH handbook. To the best of our knowledge, this
is the first study to investigate the relationship between
child overweight and use of the MCH handbook as a
source of information in Indonesia. This finding suggests
the importance of examining the contents of the MCH
handbook. The Indonesian MCH handbook provides
information about child nutrition and recommends a
healthy diet. However, information regarding the preven-
tion of child overweight/obesity is not clearly described.
The handbook was officially approved as a national
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home-based record in 2004 [25], when undernutrition
was the main concern and revisions were made after-
wards. Indonesia, like many other developing countries,
has experienced a transition in nutritional status because
of the introduction of western food and correspond-
ing lifestyle changes. Given this new context, concise
and accurate content regarding the prevention of child
overweight and obesity should be added to the MCH
handbook.

To deliver the necessary information to mothers, it
may be useful to create links between the printed MCH
handbook and internet websites. Furthermore, an MCH
handbook smartphone app could be made available to
mothers. Positive outcomes of internet technology use
for information delivery in the field of health in Indonesia
have previously been reported, including improved wom-
en’s knowledge and behavior regarding hygiene [25].

The internet and the MCH handbook each have advan-
tages and disadvantages as sources of information. The
MCH handbook is a national service and is distributed
free of charge, whereas internet access entails a cost for
mothers, including the cost of a device, and wifi/internet
access may not be always stable. Regarding information
capacity, space is limited in the MCH handbook, whereas
the internet has a vast information capacity. Therefore,
essential information may be better presented in the
printed MCH handbook or via a smartphone app. Fur-
ther information could then be provided via the internet.

Study strength and limitations

This study updated existing knowledge regarding moth-
er’s information source of child nutrition. It designed to
reflect the current situation of mothers who uses internet
daily. Furthermore, studies on the MCH handbook scarce
all over the world. The current study adds new findings
about the MCH handbook. Then it handled both overnu-
trition and undernutrition. The double burden of over-
nutrition and undernutrition is the realistic situation of
Indonesia [4] as well as other developing countries [1].
Both at nation level and individual level, coexistence of
undernutrition and overnutrition has been recognized [1,
4, 19, 25, 25]. The study adds newer knowledge to tackle
such situation.

The current study involved several limitations. First,
the study sample was not representative of children in
Indonesia, or any other general population, limiting the
generalizability of the results. Due to web-based survey,
the study sample is limited to internet users that is biased
to high education background and monthly household
income. Consequently, mothers who uses internet but are
not high education background or monthly household
income are excluded from this study. However, this was
a trade-off with our intended participants that enabled
us to analyze relationship between child overweight and
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the MCH handbook use as information source of child
nutrition in the era of internet technology. Second, some
important or potentially confounding variables such as
father’s education level and parents’ nutritional status
were not collected due to budgetary restriction. Third,
recall bias might have contributed to the high prevalence
observed. Anthropometric data were entered by moth-
ers regardless of the data source. A time lag might have
occurred between the age of child at the time of anthro-
pometric measurement and the actual age of the child at
the time the survey was completed.

Conclusion

In the current study, we attempted to determine the
prevalence of use of the MCH handbook as a source of
information about child nutrition in the era of internet
technology, and its relationship with child overweight.
The results revealed that many mothers use the MCH
handbook despite having access to the internet. However,
the current results revealed that use of the MCH hand-
book was positively associated with child overweight.
The content of the handbook should be examined in
more depth to determine whether it contains unsuit-
able information regarding the double burden of child
overweight and undernutrition identified in this study.
In addition, it would be meaningful to discuss how to
deliver information regarding child overweight to moth-
ers and caregivers. Covering related topics in the national
MCH handbook and creating a linkage between the
MCH handbook and the internet may be useful. Future
studies with a larger sample size may be necessary for
assessing the situation more accurately.
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