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Abstract

Background Currently, food price inflation is a widespread issue in Bangladesh as well as the rest of the world.
Malnutrition is a common issue among children that can have long-lasting effects on their development and overall
health. There have been lots of studies conducted to identify the factors responsible for child malnutrition, but
inflation is rarely considered a factor in child malnutrition. We aimed to determine the relationship between food
price inflation and stunting (Height-for-Age Z-score (HAZ)) in children under five years of age in Bangladesh.

Method The study utilized food price data from the World Food Programme database and malnutrition (stunting)
information from the 2014 and 2017-18 Bangladesh Demographic Health Surveys (BDHS). This includes the total
study period from 2009 to 2018. Food prices were linked to the BDHS dataset using each child’s birth month. For each
child, the average food prices from 9 months prior to 5 months post-birth, including their birth month, were recorded
to calculate month-to-month inflation. This inflation was computed for rice (coarse), oil, wheat flour, and lentils by
comparing the price sum of each item from one month to the previous month and dividing by the total price of the
preceding month. A generalized linear regression model was used to assess the relationship between food price
inflation and stunting, with stunting as the dependent variable. Other explanatory variables included wealth index,
sex of the child, height, weight, mother’s education, respondent’s current pregnancy, and breastfeeding status.

Results Our study has revealed that food price inflation has a significant negative effect on stunting, with a
coefficient of -0.127 (p < 0.001). Furthermore, we have identified several other factors that have also significantly
negative associations with stunting, including the wealth index (p <0.001), mother’s education level (p <0.001),
mother's pregnancy status (p <0.001), breastfeeding (p <0.001), child’s age (p <0.001). child's weight (p <0.001) has
significantly positive effect on stunting. However, we did not find any significant differences in stunting between boys
and girls.

Conclusion In conclusion, the findings of this study underscore the significant negative impact of food price
inflation on child stunting, emphasizing the need to acknowledge this factor alongside others. These results highlight
the critical role of addressing food price inflation as a key determinant of stunting, in conjunction with various other
contributing factors, in efforts to combat childhood malnutrition.
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Introduction

Malnutrition, in overall, adding undernutrition (wasting,
stunting, underweight), inadequate vitamins or miner-
als, overweight, obesity, and resulting diet-related non-
communicable diseases. The World Health Organization
(WHO) defines malnutrition as a condition brought on
by deficiencies, overconsumption, or unbalanced nutri-
ent intake [1].

Malnutrition refers to two major types of conditions.
One of them is “undernutrition,” which includes under-
weight (weighing less than other children of the same
age), stunting (being too short for one’s age group), wast-
ing (weighing less than one’s height), and micronutri-
ent deficiency (lack of essential vitamins and minerals).
Both undernutrition and overnutrition are considered
forms of malnutrition. Insufficient intake of protein and
calories, as well as a deficiency in micronutrients such as
vital vitamins and minerals, are all aspects of undernutri-
tion [2]. Child malnutrition is a major global crisis, with
148.1 million stunted children and 45 million wasted
children according to the year of 2022 [3]. In 2014 about
158.6 million children under-fives were stunted world-
wide [4], and about 155 million children under-fives
were stunted and 52 million were wasted worldwide in
2017 [5]. WHO also estimates that 5.4 million under-five
aged children die annually (2017 report) [6]. According
to statistics from around the world, in 2012, stunting,
underweight, and wasting affect 7.3%, 13.4%, and 21.9%
of children under the age of five, respectively [7]. After
2000, improving children’s nutrition has become a global
priority [4, 8].

Children who are stunted or wasted suffer both short-
and long-term consequences of different health issues
such as poor motor development, obesity, morbidities
[9]. The nutritional condition of children is a crucial indi-
cator of poverty in a society, and there is a connection
between poverty, malnutrition, and disease. A number
of causes can lead to malnutrition in children, but they
typically revolve around bad/low food quality, severe and
recurrent viral infections, inadequate food intake, or fre-
quently a combination of the three [10]. These circum-
stances directly affect a population’s ability to meet needs
such as obtaining food, healthcare and shelter, as well as
their general standard of living [11]. As a result, assess-
ing children’s nutritional status not only measures their
health and survival, but it also gives an indirect measure
of the overall population’s quality of life.

The World Food Program (WEFP) referred to the
increases in food prices that occurred in 2007 and 2008
as the “silent tsunami,” which were brought on by a vari-
ety of connected and interrelated variables. In actuality,
the cost of basics began to rise a few years before 2008,
when it peaked. It is crucial to look at the additional
causes raising commodity costs in addition to the fact
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that Bangladesh has a smaller scale economy dependent
on agro-based productions [12].

From the time before its independence until now,
Bangladesh has been heavily reliant on rice grain, and
after achieving its freedom, need has grown. A war-
torn nation takes a very long time to recover. As a result,
towards the end of 1980, inflation was a concern. After
that time, however, it is driven by both the rising cost of
fuel and the worldwide price increase of the global com-
modity. Overall, there was an increase in food prices. As
a result, such price fluctuations are detrimental to peo-
ple’s standard of life or health. Also, that would hinder
human progress in the future, particularly for the impov-
erished [13].

Moreover three-fifths of the population of Bangladesh,
a country with a high density of people, lives below the
poverty line, making it one of the world’s poorest devel-
oping nations. Due to overpopulation, unemployment,
poverty, and limited access to proper food and healthcare
services, infectious diseases and malnutrition are perva-
sive in this community [14]. It has been found that poor
food and malnutrition are closely associated with higher
morbidity in children living in poverty. Protein energy
malnutrition (PEM) impairs development, raises morbid-
ity and death rates, and stunts psychological and intellec-
tual growth [15].

In underdeveloped countries, malnutrition is the cause
of approximately 2.3 million child deaths each year, or
around 41% of all child deaths in this age group [16].
Bangladesh is a developing agricultural nation where
over 80% of the population relies on agriculture in some
capacity, with 48% directly involved in farming. Bangla-
desh was identified by the Food and Agricultural Orga-
nization (FAO) as one of the 37 countries going through
a “crisis” because of the rise in food prices. In fact, rising
food prices have become a significant issue for citizens of
the community [17].

Malnutrition is not an easy problem with a single solu-
tion. Malnutrition is caused by several interconnected
and hierarchically interconnected determinants [18].
Food insecurity, poor maternity and childcare, access
to essential health services, such as safe water supply, as
well as harmful living conditions such as open defecation,
are among the most important direct determinants of
health [19, 20]. These underlying causes are then modi-
fied by capacity, resources, environmental conditions,
governance, national and global contexts, as well as eco-
nomic, political, and social factors [21].

The objectives of this study are to examine the levels
and trends of stunting (Height-for-Age Z-score (HAZ))
among children under five years of age in Bangladesh and
to assess their overall nutritional health by comparing
food price data. This information will aid in evaluating
current child development policies and in formulating
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impactful new strategies to improve the health of these
children. Specifically, this study focuses on two main
factors: inflation and malnutrition, with the latter being
defined solely as stunting (HAZ) in children.

Literature review

There are various studies [22-28] in the literature that
investigated the influence of inflation on child nutri-
tional outcome. In terms of costs, a study has been done
to determine how variations in rice prices affect child
underweight in Bangladesh using annual data from 1992
to 2002. The study showed that there was a strong cor-
relation between rice prices and underweight (corr. coef.
= 091, p=0.001) using aggregate data [28]. Another
study utilized panel data from 1993 to 1997 to examine
how the drought in Zimbabwe affected children’s growth
[27]. One study that used annual data discovered that
the reduction in Russia’s economic output between 1996
and 1998 impacted six nutritional health indices [25].
Between 1995 and 1996, the impacts of food aid and a
shock (drought) on child growth in Ethiopia were identi-
fied [24]. There was a significant pro-cyclical association
between Colombian child mortality and price changes for
Arabica coffee, even when a counter-cyclical relationship
might be anticipated. This study, focusing on medium-
to long-term effects, was also based on annual data [22].
Moreover, multiple studies have been conducted to rep-
licate the effects of crises on the economic conditions of
countries, subnational territories, and families during the
global food and fuel price crisis. For instance, a study was
conducted on the impact of the food price issue in nine
impoverished South Asian, African, and Latin American
countries. It was found that whether a household was a
net buyer or net seller was the primary driver of diverse
impacts. Overall, the findings indicate that the nine
countries under investigation experienced an increase in
the number of impoverished individuals and the depth of
poverty, as the effects on net buyers outweighed those on
net sellers [23]. The researchers used a poverty module
attached to an economy-wide GE simulation model to
study Mozambique specifically, finding negative impacts
on poverty. The rise in poverty, especially in urban areas,
was primarily due to the increasing cost of fuel, though it
was also influenced by rising food prices [26].

There have been a few international [22—-27] studies
on the impact of inflation on child malnutrition. How-
ever, this topic is rarely researched in Bangladesh. And
recently, price inflation is expanding at an alarming rate,
complicating people’s lives. Children’s health may suf-
fer as a result of rising inflation. That is why this study
is being undertaken to determine whether inflation has a
substantial impact on child health in Bangladesh.

A cross-sectional approach is applied in this study to
find the relationship between food price inflation and
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stunting of under five aged children. Figure 1 shows the
overall steps used to perform the full analysis.

Methodology

Data sources

A cross sectional study about the effect of inflation on
stunting among children under the age of five is being
carried out using the secondary data from 2014 and
2017-18 Bangladesh Demographic Health Survey [29]
(BDHS) datasets, which contain the data about the nutri-
tional status of children and their associated factors such
as child characteristics, mother characteristics, house-
hold characteristics, etc. [30].

BDHS conducted their seventh survey in 2014 and
their eighth in 2017-18 which are the most recent data-
set so far. The 2014 DHS collected data from 17,989
households across seven divisions of Bangladesh, of
which 17,300 completely interviewed. Meanwhile, in the
2017-18 DHS, data from approximately 20,250 randomly
selected households from eight divisions was collected.
An important note is that Mymensingh is included in the
2017-18 dataset as a division, but in 2014 it was not.

For the lack of information about food inflation in
BDHS data, the food price data is collected from the
WEP Price Database. It covers items such as maize, rice,
beans, seafood, and sugar for 76 nations and 1,500 mar-
kets. In the context of Bangladesh, the database contains
the data about the price of several varieties of rice such as
coarse, BR-8/ 11/, Guti Sharna, medium grain, oil, wheat
flour, lentils (masur), etc., from 1998 to 2022, for every
division and its surrounding areas [29].

Data management

The data is first filtered by the mother of the children who
is a permanent resident of the household, reducing the
dataset to 14,958 under-five-year-olds. Children under
the age of six months were excluded from the dataset
because inflation was evaluated from nine months before
birth to six months after birth. The prior nine months of
the child’s birth, as well as the six months following, are
calculated into the dataset from the child’s CMC birth
month for this reason. CMC date is defined as the num-
ber of months since 1900: cmc=(year—1900)*12+month
[30]. In this study, inflation refers to month-to-month
inflation of the food commodities (rice, oil, lentils, and
wheat). Only six divisions—Dhaka, Chittagong, Barisal,
Rajshahi, Khulna, and Sylhet—are considered because the
pricing dataset for food commodities does not include
prices for the Rangpur division, and the 2014 BDHS data-
set does not include individual data for the Mymensingh
division. Finally, inflation data has been combined with
the BDHS dataset for the nine months preceding the
child’s birth and the six months after the child’s birth and
its corresponding district. It is important to note that the
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If assumptions violated

Fig. 1 A flow chart of methodology

mean for a continuous variable and the mode for a cat-
egorical variable are used to impute missing values.

Variable selection

Response variable In this study, malnutrition (stunting)
was considered as the response variable. HAZ (height for
age) was used as a continuous variable, for which informa-
tion is available in the dataset.

Explanatory variables
Main interested variable Food Inflation (average of 15
months).
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Data collection

\Z

Merge inflation data to BDHS data

A4

Primarily variable selection from
literature

{

Pre-processing data

{

Fit simple linear regression with only
inflation as explanatory variable.

4

Final variable selection by StepAlC
method

£

Fit GLM using selected variable.

1

Checking assumptions of the model

T

Fit final model.

Child characteristics Age of child, Weight of child,
Gender.

Mother characteristics Mother education Level,
Respondent’s current pregnancy status, Whether the
respondent is breastfeeding their child right now, Respon-
dent’s occupation as collected in the country, most recent
partner or husband’s highest education level, Age of the
respondent’s husband or partner, Religion, Total number
of children ever born.

Household characteristics Wealth Index, Toilet facili-
ties shared with other households, Total number of living
children, Sex of the head of the household, Type of place
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of residence, Primary source of drinkable water by house-
hold members, Toilet facility type in the household, Type
of cooking fuel.

Data analysis

Because of the scarcity of data in all areas of interest, only
rice (coarse), oil, wheat flour, and lentils are used to cal-
culate inflation in this study. The following equation pro-
vides the basis for calculating food price inflation in or
study [31]:

Pk(m)i — Pk(m—1)i

Tk(m)i =
Pk(m—1)i
Where,
Tk(m)i = Inflation
And,
P x(m)i = P wm)i T P om)i T £ ran)i T P 1w
P k(myi = Total Price of Commodities of time m and ith division

P w(m)i = Price of Wheat of time m and ith division
P o(myi = Price of Oil (Palm) of time m and ith division
£ 1(m)i = Price of Rice (Coarse) of time m and ith division

£ 1myi = Price of Lentils (Masur) of time m and ith division

Here, i=1, 2, 3, ..., 6; k=Types of commodities; m=Time
(month) (1,2, ..., 9).

For this analysis, we used a cross-sectional study. Our
response variable is Haz, which is a continuous variable
collected from the BDHS dataset. To determine whether
inflation, as an explanatory variable, has any significant
individual contribution to stunting, we use the following
basic linear regression model:

vi = Bo+ Pixi + &
y; = Stunting of the Child (Haz)

x; = Average Inflation

Furthermore, we run a multiple linear regression model
with several additional explanatory factors such as
child features, mother characteristics, and household
characteristics.
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i=2 i=5 i=13
y; = Stunting of the Child
x; = Average Inflation
7; = Child Characteristics
v ; = Mother Characteristics
¢ ; = Child Characteristics

Finally, using the backward selection model procedure,
we pick the following explanatory variables: wealth index,
child gender, child height and weight, mother’s education
level, whether the respondent is currently pregnant or
not, and whether the respondent is currently breastfeed-
ing or not. Following that, we run some model diagnos-
tics on our model.

The fitted vs. residual plot demonstrates that the data
are not normally distributed, and the Breusch-Pagan test
reveals that our data is heteroscedastic. It could mean
that one of our variables contains an outlier. To handle
this situation, we eliminate outliers from the data using
the formula:

Xj — X

7i =

About 1.2% of observations are removed by exclud-
ing outliers using the condition |z| > 3. Nonetheless,
because the residuals do not meet the homoscedastic-
ity and linearity condition, we use a generalized linear
regression model for the gaussian family in this research.

Results

Trends of inflation and stunting

Line graph from Fig. 2 shows the decreasing trends of
both inflation and stunting through the years 2009 to
2018. In 2009, the average food inflation was 0.48, and
the average stunting for children under the age of five
was —1.67. The commodity’s average inflation was 1.10,
and the average stunting was —1.75 in 2010. However,
stunting increased in 2011, when inflation was 0.63%. In
2012, there is 4% inflation, which is lower than the 2011.
In the meantime, stunting was also decreasing. Average
stunting in 2013 and 2014 was 1.46 and 1.19, respectively,
whereas the difference between average inflation for 2013
and 2014 was 0.29. Stunting changed from —1.19 (2014)
to -1.62 in 2015 with a 0.02 change in inflation. Aver-
age Haz reduced in 2017 from the average Haz of 2016,
with an inflation change of -0.88, that means both infla-
tion and Haz decreased. A similar trend is also noticed
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Trend of Inflation and Haz

Values
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Variables

= |nflation
-— HAZ

2010 2012

2014

2016 2018

Birth Year of Child

Fig. 2 Trend of Inflation and HAZ throughout the years 2009 to 2018

in 2018 for stunting and inflation. The graph illustrates
certain vicissitude tendencies, therefore it’s possible that
there’s an association between them that needs further
investigation to be confirmed. Also, it is evident from Fig.
3 and Fig. 4 that the regional variation in trends is similar
to the overall trend.

Descriptive analysis

Table 1 shows that (32.8%) of male children are stunted,
compared to (33.0%) of female children, who are slightly
more likely to be stunted than male children. Malnutri-
tion is heavily influenced by one’s place of residence.
The majority of stunted children (35.1%) reside in rural
areas, while (27.5%) do so in urban areas. In particular,
the Khulna division had the lowest percentage of stunted
children in this study (25.9%), whereas the Sylhet divi-
sion has the highest percentage (46.3%) of stunted chil-
dren. Additionally, it was found that (29.9%) of children
in Dhaka were stunted. Another crucial component
in this study is the mother’s education level. The low-
est percentage among mothers’ educational levels is

found in children whose mothers hold a higher degree,
with a stunting percentage of (17.1%). Stunted children
are more likely to be born to uneducated mothers, with
(45%) being the highest number in this category. The
fact that the mother is currently pregnant is an essential
component in this study. According to the data, (45.6%)
of children are stunted if their mothers are currently
pregnant, while (32.3%) are stunted if their mothers are
not. Furthermore, (31.8%) of children whose mothers are
now breastfeeding are stunted, while (34.4%) of children
whose mothers are not breast feeding are stunted. HAZ
is a continuous variable that indicates whether the chil-
dren are stunting or not. If the result is less than —2, the
child is deemed stunted. According to Table 2 the mini-
mum HAZ value is -5.40 and the greatest HAZ value is
2.45. The mean value of this variable is -1.49. Inflation is
a significant variable in this study, with the lowest value
of -1.57 and a mean value of 0.102. Height and weight are
also key variables in this research. The children’s aver-
age height is 29.42 cm, and their average weight is 10.68
pounds.



Sadikeen et al. Health Economics Review (2024) 14:68

Page 7 of 13

Trend of Inflation by Year and Division

Average Inflation

Divisions

—— Barisal

—— Chittagong

— Dhaka

— Khulna

— Rajshahi
Sylhet

2010 2012

Year

Fig. 3 Trend of Inflation by year (2009-2018) and divisions

2014

2016 2018

Trend of Haz by Year and Division

Divisions
Barisal
Chittagong
Dhaka
Khulna
Rajshahi
Sylhet

L1

2010 2012

Year

Fig. 4 Trend of HAZ by year (2009-2018) and divisions

Analysis (inflation)

In our first simple linear regression model, inflation has
a significant effect on stunting, with a coefficient of -0.31
(95% CI: -0.36, -0.27) (p<0.001) according to Table 3.
That means, for every one unit increase in inflation HAZ
decreases on average 0.31 units, resulting in child stunt-
ing. According to Table 6, the coefficient of determinant
in our model is 0.02.

2014

2016 2018

Analysis (with all variables)

Based on Table 4 our multiple linear regression model
contains both significant and insignificant explanatory
factors after integrating additional explanatory variables
including child characteristics, mother characteristics,
and household characteristics with AIC 7.74. A backward
model selection process is used for variable selection,
which trims down variables from a maximal model with
AIC —-36.08. The maximal model here denotes a multiple
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Table 1 Frequency table of the characteristics
Variable Stunting Status
Non-stunted
Count Row N % Count Row N %
Division
Barisal 470 63.6 269 364
Chittagong 1812 65.5 956 34.5
Dhaka 2861 70.1 1222 299
Khulna 869 74.1 304 259
Rajshahi 1033 69.5 454 30.5
Sylhet 666 537 574 46.3
Total 7710 67.1 3780 329
Sex of Child
Female 3702 67.0 1820 330
Male 4009 67.2 1960 328
Total 7710 67.1 3780 329
Mother’s Education Level
higher 1061 829 219 17.1
no education 799 55.0 653 450
primary 1990 59.7 1344 403
secondary 3861 71.2 1564 288
Total 7710 67.1 3780 329
Mother’s pregnancy Status
no or unsure 7420 67.7 3536 323
yes 290 544 244 456
Total 7710 67.1 3780 329
Currently breastfeeding
no 3188 65.6 1669 344
yes 4522 68.2 211 31.8
Total 7710 67.1 3780 329
Type of place of residence
rural 5321 64.9 2875 35.1
urban 2389 725 905 275
Total 7710 67.1 3780 329
Table 2 Descriptive statistics of child characteristics and inflation
Variables N Minimum Maximum Mean Std. Deviation
Haz 11,490 -5.40 245 -1.49 122
Waz 11,490 -5.51 4.50 -1.34 1.09
Whz 11,490 -5.00 4.99 -0.71 113
Inflation 11,490 -1.57 191 0.10 0.55
Age of child 11,490 0 59 2942 16.93
Weight of child 11,490 1.90 20.10 10.68 3.04

Table 3 Model-1 with inflation only
Coefficients Estimate

Std. Error tvalue p-value
-1.47(95% Cl:-1.49,—-1.44) 0.01 -123.55 <0.001
-0.31(95% CI:-0.36,-0.27) 0.02 -15.15 <0.001

(Intercept)
Inflation

linear regression model, assuming that the independent
model contains errors. Finally, we chose the wealth index,
the child’s gender, height and weight, the mother’s educa-
tion level, whether the respondent is currently pregnant
or not, and whether the respondent is currently breast-
feeding or not.

The final model output is reported in Table 5. Accord-
ing to the model, inflation has a significant effect on HAZ,
with a coefficient of -0.13 (95% CI: -0.16, -0.09), suggest-
ing that for every unit change in inflation, HAZ drops by
0.13 unit on average. The wealth index has a significant
effect on stunting, according to this table. A poor-class
family’s HAZ is 0.23 (95% CI: -0.3, -0.17) times lower
than that of the richest group. A person from a lower,
middle, or upper-class family has a HAZ that is on aver-
age 0.15 (95% CI: -0.22, -0.09), 0.11 (95% CI: -0.18, 0.05),
and 0.10 (95% CI: -0.17, -0.05) units lower than someone
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Table 4 StepAlIC procedure for variable selection for optimal model
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from the richest category. Compared to female children,
male children have a HAZ that is, on average, 0.22 (95%
CI: -0.26, -0.19) units lower. The regression coefficient
for the age variable is -0.07 (95% CI: -0.08, -0.07), indi-
cating that there is a substantial increase in stunting with
increasing child age. It is notable that HAZ increases by
an average of 0.40 (95% CI: 0.39, 0.42) units for every unit
increase in weight, indicating a lesser proclivity to mal-
nutrition. The study shows that malnutrition decreases as
the level of education increases. Those whose mothers are
illiterate, have completed primary school, and have com-
pleted secondary school have a lower HAZ (0.28 (95% CI:
-0.36, -0.2), 0.23 (95% CI: -0.3, -0.16), and 0.13 (95% CL
-0.19, -0.07) units) than those whose mothers are highly
educated. Additionally, it is thought that children with
pregnant mothers have a 0.23 (95% CI: -0.32, -0.14)-unit
lower HAZ than children without pregnant mothers. The
HAZ for children whose mothers are currently breast-
feeding is 0.15 (95% CI: -0.21, -0.11) unit lower than for
children whose mothers are not. The Gaussian family’s
dispersion parameter is reported to be 0.99.

The primary goal of this study is to ascertain how infla-
tion affects malnutrition. Two BDHS data sets combined
with a price dataset are utilized for examination. The
trendline graph shows an overall decreasing trend in
both inflation and HAZ over the years. The graph indi-
cates some ups and downs between 2010 and 2018. It is
clear from that inflation may have a big impact on mal-
nutrition. That is why a simple linear regression model
was performed. According to this model, inflation has
a significant impact on stunting, which is on the rise as
a result of rising inflation. Since inflation is not the only
factor influencing stunting, this model explains only a
portion of its impact. As a result, we updated our model
with a few new features. Only inflation is not enough to
explain stunting fully. There are several other factors that
affect stunting. Following that, we ran some diagnostics
on our model (Table 6 and Fig. 5) to validate the assump-
tion of multiple linear regression models. Figure 5 shows
that residuals are randomly distributed to the horizontal
axis, but a pattern line is also visible in this graph, which
may indicate a non-linear relationship between them.
The Brush-Pagan test indicates that the data does not
meet the homoscedasticity assumption. The data is seen
to be normally distributed by looking at the histogram
graph and standard Q-Q plot (Fig. 5). Since our data
exhibit heteroscedasticity, it is possible that some outli-
ers contributed to the heteroscedasticity. To determine if
there are any outliers, we then compute Cook distances.
We run the same model after removing outliers, but
the Brush-Pagan test still shows that heteroscedasticity
is present. Finally, we run a generalized linear regres-
sion model for the Gaussian family with a dispersion
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Table 5 Model-2 with additional variables

Coefficients Estimate Std. Error tvalue p-value
(Intercept) -3.09 (95% Cl:-3.22,-2.97) 0.06 -49.58 <0.001
Inflation 3(95% Cl:-0.16,-0.09) 0.02 -6.69 <0.001
WI'middle 1(95% Cl:-0.18, 0.05) 0.03 -3.60 <0.001
WI poorer 5(95% Cl:-0.22,-0.09) 003 -4.60 <0.001
WI poorest -0.23 (95% Cl:-0.30,-0.17) 0.03 -6.91 <0.001
Wi richer 1(95% Cl:-0.17,-0.05) 0.03 -3.56 <0.001
Sex (male) -0.22 (95% Cl:-0.26,0.19) 0.02 -11.57 <0.001
Age -0.07 (95% Cl:-0.08, -0.07) 0.00 -58.92 <0.001
Weight 0.40 (95% Cl: 0.39,0.42) 0.01 63.09 <0.001
MEL no education -0.28 (95% Cl: -0.36, -0.20) 0.04 -6.59 <0.001
MEL primary -0.23 (95% Cl:-0.3,-0.16) 0.04 -6.51 <0.001
MEL secondary 3(95% Cl:-0.19,-0.07) 0.03 -4.08 0.03
M Preg (yes) -0.23 (95% Cl:-0.32,-0.14) 0.05 -5.06 <0.001
M B.Feed (yes) 6(95% Cl:-0.21,-0.11) 0.03 -6.13 <0.001
Table 6 Model diagnostics outcomes
Model 1
Residual Standard Error Df Multiple R-squared Adjusted R-squared F-statistic Df
1.22 10,913 0.02 0.02 229.60 Tand 10,913
Model 2
Dispersion Parameter for gauss- ~ Null Deviance Df Residual Deviance Df AlC
ian family
0.99 16,572 10914 10,851 10,901 30,941
Number of Fisher Scoring iteration: 2
QQ Plot of Residuals Histogram of Residuals
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Fig. 5 Model diagnosis using Q-Q plot and histogram of residuals
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parameter of 0.99, which is nearly 1 and is interpreted as
unity variance.

Discussion

In an Ethiopian study, Woldemichael et al. found a sig-
nificant effect of food inflation on malnutrition. Accord-
ing to their study, for every 1% increase in food price
inflation, the risk of stunting in children under five rises
by 0.95%. In another study of them, the result shows
that children between the ages of 6 and 59 months suf-
fer negative medium- and long-term effects from being
impacted by rising food prices [32, 33]. We also found a
similar result in our study. Stunting drops by 0.13 units
on average when food price inflation is increased by one
unit.

In our analysis, inflation mostly refers to food infla-
tion. Food inflation is the rising price of goods. Nonethe-
less, despite growing food prices, people’s real income
has remained stagnant. People’s food purchase habits
are affected as a result. Due to a lack of nutrients in the
diet, the mother may experience malnutrition during
pregnancy, which can cause malnutrition in the unborn
child. Mothers suffer from numerous ailments because of
a lower standard of living and are unable to seek medi-
cal care during pregnancy on time, which can harm the
infant.

According to the GLM model’s findings, the wealth
index has a significant effect on malnutrition. Malnutri-
tion is more prevalent among poor children than among
rich children because impoverished families may be
unable to provide sufficient meals for their children or
take good health care of them. Islam et al. studied the
risk factor for childhood malnutrition. According to their
findings, the wealth quantile has a significant impact on
child malnutrition [26]. We find that malnutrition in
children is more prevalent in females than in males. In
Bangladesh, there is still gender disparity. The general
consensus is that a boy’s nutritional needs are greater
than a girl’s [34]. Age also has an impact on the preva-
lence of child malnutrition. The innate protection that
a child receives from their mother’s breast milk dimin-
ishes as they become older owing to new eating habits.
As a result, the child will experience illnesses like diar-
rhea, which eventually cause malnutrition [35]. Educated
mothers are more conscious than illiterate mothers. They
are more aware of new diseases or conditions as they
are more updated by reading a newspaper or following
a social media site. They can easily identify any critical
situation and contact a doctor or other health worker. It
makes it easier for educated mothers to take care of their
children. As a result, the malnutrition of their children is
less than that of those whose mothers are illiterate [36].
According to our research, children of uneducated moth-
ers are more likely to be malnourished than children of
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primary, secondary, or higher-educated mothers. Preg-
nant or breastfeeding mothers may be unable to properly
care for their children, making the children more vulner-
able to malnutrition than others.

Since food price inflation has a significant effect on
child malnutrition, the government can take a policy to
mitigate the price in food. They also can take a policy
for newborn child and pregnant women to ensure their
healthy food. Investigating in health and nutrition pro-
grams for child and taking proper care of them can
reduce the risk of suffering malnutrition.

Limitations

Certain limitations to this study should be highlighted.
Firstly, the study takes only price data from six major cit-
ies of Bangladesh, data for Rangpur was not accessible in
the price dataset, and Mymensingh was part of the Dhaka
division in the BDHS 2014. Moreover, data for all 64 dis-
tricts are not totally available, thus we assumed the price
of a product for a district based on its divisional price.
Local market pricing can sometimes differ from town
market prices. Additionally, road conditions, transporta-
tion facilities, and distance from the nearest market and
healthcare facility are ignored because of data unavail-
ability. Furthermore, each family’s daily nutritional
intake was ignored, and it is uncertain whether a mother
receives any rations specifically for her children. Also,
some families are self-sufficient in food production, and
inflation may have little or no impact on malnutrition in
those households. This case is not included in the study.
Lastly, a localized natural disaster simply affects local-
ized health issues and price increases. Therefore, a com-
prehensive evaluation for that period cannot be finished
without taking that into account.

However, the study was primarily concerned with
determining whether inflation has a major impact on
child malnutrition, which is rightly noted here. Children’s
health could be compromised by inflation. This study
shows the state of the economy and child health, which
may lead to more in-depth research on the subject.

Conclusion

We found that inflation has a significant negative effect
on malnutrition in our analysis. Moreover, trend analysis
shows the decreasing rate for stunting of the child under
five aged children. The reason for which can be mainly
attributed to the decrease in food inflation rate, increase
in the education rate of women, increase in awareness in
childbirth and childcare, ensuring health care for preg-
nant mothers etc. Even if inflation rises, the total income
of household does not rise by the same amount. They
then begin compromising in various ways such as cut-
ting the cost of food, cloths, etc. to cover the additional
expenditure. One of the consequences of this is child
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malnutrition. Our investigation attempted to bring this
issue to light. Considering the issue of inflation is there-
fore important.

While immediate cost savings are not attainable, it is
necessary to consider the cost of basic food items such as
infant food and regular food that cannot be skipped. Fur-
thermore, arrangements can be made for low-cost deliv-
ery of specific food to those who have children under
the age of five at home. It is possible to educate illiterate
parents on the nutritional importance of food and diet, as
well as which foods meet a child’s nutritional needs on a
limited budget. Above all, caution must be used to make
sure that inflation is not detrimental to the child’s health.
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