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Abstract A

Aim

To analyse the trends and patterns of stunted only and stunted-underweight children in Malawi between the 2000 and 2015.
Methods

The study used the 2000 and 2015 Malawi Demographic and Health Survey data and employed bivariate and multivariate statistical
analysis techniques to explore the difference in the levels of stunted only and stunted-underweight children and key socio-economic
factors between 2000 and 2015 and identify key attributes of being stunted only and being stunted-underweight.

Results

The percentage of stunted only was 37.2% in 2000 and 26.8% in 2015 and the stunted-underweight percentage was 14.5% in 2000 and
8.8% in 2015. Out of the 6.9% children classified as wasted, 2.4% were also underweight and stunted, 2.4% were underweight and
2.1% did not have any other forms of undernutrition. The analysis did not identify any children that wetre both stunted and wasted.
Only 0.7% in 2000 and 0.4% in 2015 were underweight and free of any other forms of undernutrition. There were improvements
in mother education level and mother weight during this time-period which may explain the improvements in child nutritional status.
Conclusion

The most common form of undernutrition is stunting and nearly all children that are underweight are also stunted. Child nutrition|

practitioners and health professionals should consider focusing on tackling child stunting.

\Key words: child under-nutrition, stunting, stunted-underweight, underweight, Malawi, multilevel. )

Introduction

Despite the fact that 97% of countries monitor child growth
through the underweight measure and 41% use the stunting
measure, in populations with high levels of child stunting,
early detection of growth faltering is best achieved through
the use of length for age (stunting) than weight for age
(underweight)'?. Recent estimates reveal that in Malawi, 37%
of children under the age of five years are stunted, 12% are
underweight and 3% are wasted’. However another study
indicate that between 1992 and 2015, child stunting levels in
Malawi declined from 54.6% to 32.6% and the percentage of
underweight children declined from 24.7% to 10.7%* It is
less common for researchers and professionals to report the
percentage of children that are affected by both stunting and
underweight and no study in Malawi has analysed the trends
in the percentage of children that suffer from stunting only
and the ones that suffer from a combination of stunting and
underweight. Nevertheless, evidence shows that children
can be affected by both stunting and underweight’.

This paper examines the co-existence of stunting and
underweight in Malawian children and explores how the
trends in the groupings of children that suffer from stunting
only and those affected by both underweight and stunting
have changed between the years 2000 and 2015 and makes
recommendations for a change of focus of the common
measures of child undernutrition in Malawi and populations
with high levels of child stunting,

Methodology

This study used the 2000 and 2015 Malawi Demographic
and Health Survey data. Anthropometric measurements for
children aged 0 to 59 months were obtained from 11,926
children in the 2000 study and from 5,385 children in 2015.
The surveys also collected data on child characteristics; child’s
age, sex, preceding birth interval, size at birth, household
characteristics; mother education level and household wealth
status and location vatiables; region, urban/rural residence
and ethnicity. Further details of study design and data
collection are reported on the National Statistical Office of
Malawi website: http://www.nsomalawi.mw/.

Variables of Analysis

Response Variables

The initial step involved identifying groups of children that
are affected by a single measure of undernutrition: stunted,
underweight or wasted. Stunted children were defined as
those with a height for age z score of less than -2 standard
deviations, underweight children had a weight for age z score
of less than -2 standard deviation and wasted children had a
weight for height z score of less than -2 standard deviations®’.
The second step identified the stunted-underweight group
of children as those that were both stunted and underweight.
The modelling focussed on stunting and underweight
because most undernourished children are affected by these
two conditions. For the response variables, a binary variable
was used that took the value 1 when a child is stunted only
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or stunted-underweight and 0 otherwise.

Explanatory Variables

The choice of explanatory variables was guided by findings
from previous studies, conceptual frame works on child
nutritional status and data available in the two surveys®'.
Table 1 presents the distribution of the explanatory variables
that were included in the multivariate analysis after showing
a statistically significant association in the bivariate analysis.

Chi square tests of Association were carried out to determine
if the percentage of stunted only and stunted-underweight
children differed significantly between the years 2000 and
2015 and to determine if there is a significant association
between factors that are known to influence stunting only
and stunted-underweight to facilitate the choice of variables
for inclusion in the multivariate analysis. Multilevel logistic
regression analysis was employed to identify factors that are
significantly associated with child stunting only and stunted-
underweight and how the factors have changed between the
years 2000 and 2015 MDHS. Multilevel modelling ensures
that estimates are robust in hierarchical data such as those
used in this study.

Modelling framework o

The modelling used the logit link loge (1_;;.]. ) a function
that models the probability that a child 1 1n household or
community j is stunted or stunted-underweight. Considering
a two-level random intercept model for child 7 nested within
a houschold or community j, this may be represented as
follows;

i

log. (17:1

toj ~ N (0, oy0?)

- ) = Bo+ Prxij + Bo(x12)ij + Baxzij o+ BoXsij + Brzaijt...Brazyij+ ug; (1)

i

Where y and g represent explanatory variables at child
or higher level respectively for the probability that child
7 in household or community ; is stunted or stunted-
underweight. The model includes the term (y,)* to account
for non-linearity of the relationship between age and a child’s
nutritional status reported in previous studies'’, B to B, are
coefficients for explanatory variables y, toy, and z, toz.. U,
is either the household level or the community-level random
effect, which represents the variation of nutrition status for
children from different households or communities and is
assumed to be normally distributed with mean equal to 0 and
variance equal to op02.

Results

Stunted only and Stunted-underweight (2000 and
2015 MDHS Data)

The first step employed in the identification of the “stunted
only” (stunted children that are not affected by other forms
of child undernutrition) and those affected by stunting
and underweight (stunted-underweight), was to transform
the stunted, underweight and wasted variables. The value
for stunted children variable was changed from 1 to 10,
representing children with a height for age z score less than
-2 standard deviations and 0 otherwise, from 1 to 100 for
underweight children (weight for age z score of less -2
standard deviations) and O otherwise and finally from 1 to
1000 for wasted children (weight for height z score of less
than -2 standard deviations) and 0 otherwise. A variable was
then computed by adding the three transformed variables
called Total under-nutrition.

The Total undernutrition variable was categorised as follows:
10 = stunted only

100 = underweight only

1000= wasted only

1100= underweight + wasted

110 = stunted + underweight

1110= stunted + underweight + wasted

Findings of this analysis are shown in Table 2 and further
illustrated in the Venn diagram shown in Figure 1.

The percentage of children that are stunted only was
37.2% in 2000 and 26.8% in 2015 after accounting for the
stunted-underweight children. The percentage of stunted-
underweight children was 14.5% in 2000 and 8.8% in 2015.
The percentage of underweight-wasted was 2.4% in 2000
and 0.8% in 2015. Out of the 6.9% children categorised as
wasted in 2000, 2.1% did not have any additional forms of
undernutrition. Similatly, in 2000 out of the 2.7% identified
as wasted, 1% did not have other forms of undernutrition.
Only 0.7% and 0.4% in 2000 and 2015 respectively were
underweight but not affected by other types of child
undernutrition. The percentage of children affected by all
three types of child undernutrition (wasted, underweight and
stunted) was 2.4% in 2000 and 0.9% in 2015. Interestingly
the analysis did not identify a group of children that were
affected by both stunting and wasting (stunted-wasted). The
decline in the levels of stunting and those affected by the
stunting and underweight between the years 2000 and 2015
was statistically significant.

Trends in selected socio-economic
between 2000 and 2015

The UNICEF’s conceptual framework for child’s nutritional
status recognises maternal education, access to safe water,
good sanitation and child diarrhoea as some of the factors
that influence child undernutrition'?. The same is supported
by empirical research'*!,

indicators

This section reviews the trends in the percentage of
households with access to safe water and toilet and
percentage of mothers with secondary education or higher,
mother height and mother weight and percentage of children
that were born of small size which influence children’s
nutritional status by comparing levels for 2000 and 2015"!>
2, The results (Table 3) show that there has been a lot of
improvement in these socio-economic indicators between
2000 and 2015; the percentage of mothers with secondary
education went up from 6.4% to 21.1%, the percentage of
households without a toilet declined from 18.4% to 5.7%
and the percentage of households with access to safe water
increased from 47.1% to 85.6%. There was a small increase
in the mothers mean weight from 53.9Kgs to 55.5Kgs but
the mean height of mothers did not change significantly.
The percentage of children that were born smaller than
average size hardly changed between these two time points.

Results of the Multilevel Logistic Regression for the
Stunted only and Stunted-underweight, 2000 and
2015 MDHS

The results of the household and community level variance
in the stunted only and the stunted-underweight models
showed significant community level (group of villages)
variance amongst stunted children in 2000 and 2015, and

among children affected by both stunting and underweight
https://dx.doi.org/10.4314/mmj.v34i2.6
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Table 1. Distribution of Explanatory Variables

underweight within households in the
2015 MDHS data. The results of the

Variable 2000 MDHS 2015 MDHS multilevel logistic regression results reveal
associated with stunting and stunted-
Male 499 49.3 underweight in the year 2000 and 2015;
Female 50.1 50.7 childs age, childs sex, preceding birth
Size at birth N (11,841) N (5,335) interval, household wealth status, residence
Very large 87 8.1 (rural/urban), mother height and mother
' ' weight.
Above average 16.6 256 Thg o . .
Average 585 506 ande chjiledz’lstl O:g;e lpzmd T:)t:]t\eveer;n ::Er?tner(lf
Smaller than average 12.1 1.6 underweight and childs age was non-
Very small 4.1 4.1 linear .(Figure 2). The predicted probabiﬁt;r
Had diarrhoea N (10,185) N (5,358) of belﬂg Stunted Oﬂly and that of belng
stunted-underweight was lowest amongst
Yes 17.2 206 children aged 0 to 6 months, increased with
No 82.8 794 age and peaked around the ages of 24 to
Preceding birth interval N (11,926) N(5,368) 42 months and declined in those aged over
First births o5 248 4 years of age. Female children were less
' ' likely to be stunted or stunted-underweight
9 to 36 months 45.3 29.8 compared to male children. There was a
37 months or more 30.2 45.5 significant interaction in the relationship
Mother education level N (11,926) N (5,379) between age and sex and being stunted only
No education 297 127 in 2000 such that the predicted probability
' ' of being stunted only was higher in boys
Primary education 63 65 than females in children aged less than
Secondary education or higher 7.3 22.3 three years but lower for male children
Wealth status N (11,895) N (5,379) than female children aged over three years.
This age and sex interaction did not exist
Poorest 10.2 238 amongst the stunted only children in
Below average 25.3 22.1 2015. In contrast, there was no age and
Average 23 19.3 sex interaction in how these two variables
Above average 259 18.9 relate with the stunted-underweight in
' ' 2000, and in 2015 the interaction was not
Wealthiest 156 159 statistically significant. The odds of being
Region N (11,926) N(5,379) stunted only or being stunted-underweight
North 16.2 17.9 were lower in children that had a longer
preceding birth interval (over 36 months)
Centre 368 346 compared to those with a shorter preceding
South 46.9 47.5 birth interval. Children from wealthier
Residence N (11,926) N(5,379) households wetre less likely.to be stunted
Utb 175 16.2 only or be stunted-underweight compared
roan to children from poorer households.
Rural 825 837 Children from rural areas had higher odds
Ethnicity N (11,921) N (5,379) of being stunted only and higher odds of
Chewa 28.2 313 Eeing s;unted—und;r};vei%ht Eihan cﬁﬂdreg
rom urban areas. The 2015 data indicate
Tumbuka, Nkhonde, Tonga 14.8 14.8 that an increase in mother height by 1cm
Lomwe 18.4 17.4 would be associated with a reduction in the
Yao 13.3 13.8 odds of being stunted only by 6% and in
Ngoni 14.6 18 the odds of being stunted-underweight by
Sena and other 107 19 7% and a 1Kg increase in the weight of the

mother would be associated with a decline

in 2000. The community level variance was not statistically
significant among the stunted-underweight children in 2015.
The household level variance was only significant amongst
the stunted-underweight children in 2015. The multilevel
logistic regression results presented in Table 4 are based on
models that account for correlation of being stunted only
amongst children within communities in the 2000 and 2015
MDHS data and correlation of being stunted-underweight
in the 2000 MDHS data and correlation of being stunted-

in the odds of being stunted only by 2%
and the odds of being stunted-underweight by 3%.

Children that were born of small size were more likely to
be stunted-underweight. In 2000, the odds of stunted only
were lower amongst all ethnicities compared to the Chewa
but the difference in the odds was only significantly different
from the Tumbuka, Tonga and Nkhonde.

https://dx.doi.org/10.4314/mmj.v34i2.6
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Table 2 Percentage of children by nutrition status: 2000 and 2015

Nutrition status
2000 2015
Count Percentage Count Percentage
Not undernourished (0) 3808 40.6 3141 61.3
Stunted (10) 3489 37.2 1374 26.8
Underweight (100) 66 0.7 21 04
Stunted and underweight (110) 1357 14.5 452 8.8
Wasted (1000) 198 2.1 50 1.0
Wasted and Underweight (1100) 229 24 42 0.8
Wasted, Underweight and Stunted (1110) 224 2.4 47 0.9
Total 9372 100.0 5127 100.0
2000 DHS Stunted: 54.1%
Jaon o
2015 DHS Stunted: 37%
i
/ :l:‘d;rwelght:
G o ) v
-
Table 3:Trends in selected socio-economic indicators 2000 and 2015 MDHS
Variable 2000 2015
% of households using Protected source of water 471 85.6
% of households with no toilet 18.4 57
% of mothers with secondary education or higher 6.4 21.1
% of children who were smaller than average at birth 16.7 16.1
Mean (95% ClI) Mean(95% CI)
Mean weight for mothers in kilograms 53.9(53.8,54.2) 55.5 (55.3, 55.8)
Mean height for mothers in centimetres 155.8 (155.7,155.9) 156.1 (156.0,156.3)

Table 4: Multilevel logistic regression results for stunted only and stunted-underweight for 2000 and 2015 MDHS data

Variable 2000 MDHS Data Odds of 2015 MDHS Data Odds of
2000 MDHS Data being 2015 MDHS Data being
Odds of being stunted stunted and underweight Odds of being stunted  stunted and underweight
only (95% ClI) (95%Cl) only (95% CI) (95%Cl)
Age squared 0.57 (0.52,0.60)** 0.57(0.53,0.63)*** 0.68(0.63,0.74)** 0.74(0.65,0.84)***
Age 1.81(1.66,1.95)*** 1.69(1.56,1.84)*** 1.07(0.85,1.36) 1.46(1.29,1.64)***
Age*Female 1.18(1.06,1.31)** - 1.11(0.96,1.29) -
Female Child 0.84(0.76,0.94)** 0.64(0.55,0.74)*** 0.79(0.68,0.91)** 0.77(0.62,0.95)

Preceding birth interval:
Reference is 37 months or

more
9 to 36 months 1.15(1.02,1.29)* 1.33(1.12,1.58)** 1.33(1.13,1.59)** 1.60(1.25,2.06)**
First births 1.31(1.13,1.52)** 1.53(1.24,1.89)** 1.23(1.03,1.47)* 1.07(0.80,1.42)

https://dx.doi.org/10.4314/mmj.v34i2.6
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Table 4 Cont....
Size at birth
Larger than average 1.05(0.85,1.29) 1.02(0.73,1.44) 0.77(0.58,1.01) 0.91(0.55,1.49)
Average 1.14(0.95,1.37) 1.69(1.26,2.27)*** 0.87(0.67,1.13) 1.30(0.82,2.07)
Smaller than average 1.53(1.21,1.94)** 3.06(2.17,4.32)** 1.13(0.83,1.56) 3.17(1.91,5.28)***
Very small 1.32(0.93,1.89) 3.92(2.56,6.20)* 1.37(0.90,2.09) 4.30(2.37,7.81)**

Diarrhoea: Reference
is no diarrhoea

Had diarrhoea 1.04(0.91,1.21)

Wealth status: Reference is

1.36(1.12,1.65)*

1.12(0.94,1.34) 1.23(0.94,1.62)

Poorest

below average 0.75(0.61,0.91)* 0.80(0.61,1.05) 0.99(0.81,1.22) 0.71(0.52,0.96)*
average 0.73(0.59,0.89)** 0.63(0.48,0.84)*** 0.82(0.66,1.02) 0.73(0.53,1.01)
above average 0.59(0.48,0.72)*** 0.49(0.37,0.65)*** 0.83(0.67,1.04) 0.57(0.40,0.81)**
wealthiest 0.48(0.38,0.60)*** 0.29(0.20,0.40)** 0.64(0.50,0.84)** 0.48(0.32,0.73)***

Similarly, in 2015, the odds of being stunted only were
lower among all ethnicities compared to the Chewa but the
difference was only statistically significant from the Lomwe,
the Sena and ‘Other’ tribes. The analysis did not establish
any major differences in the factors that are associated with
being stunted only and those associated being stunted-
underweight. However, in the 2015, more factors were
significantly associated with being stunted-underweight than
stunted only. For example, size at birth was a significant factor
associated with stunted-underweight but not stunted only, all
categories of the wealth status variable were associated with
being stunted-underweight but only the wealthiest category
had statistically significant lower odds of being stunted only
compared to the poorest. A one unit increase in mother
height and mother weight was associated with a bigger
decline in the odds of being stunted-underweight compared
to the decline in the odds of being stunted only.

Discussion

The problem of double burden of malnutrition
(undernutrition and over-nutrition) has been widely
studied”? but the co-existence of stunting and underweight
in children has not received equivalent attention. By
identifying children that are affected by both stunting and
underweight in Malawi, a lower estimate for the stunted
only children is obtained, 37.2% in 2000 and 26.8% in 2015.
Nearly all children that are underweight are also stunted.
The estimate for the stunted-underweight is 14.5% in 2000
and 8.8% in 2015. After computing the percentage affected
by both stunting and underweight less than 1% (0.7% in
2000 and 0.4% in 2015) of children are underweight and free
of other kinds of undernutrition. It is therefore apparent
that the common measures of child undernutrition of
stunting and underweight reported in policy documents
ignore the existence of children that are doubly affected
by the undernutrition problem; stunted-underweight. The
fact that less than 1% of children suffer from underweight
only, questions the use of the underweight in assessing child
undernutrition in Malawi.

Among the factors that were significantly associated with
being stunted only and stunted-underweight, improvements
were noted on mother education level and mother weight.
The importance of these factors in child nutritional status

is well established!>!"182%%"%8 However, a key factor, size of
child at birth did not change significantly between 2000 and
2015%: %%, Children’s nutritional status may be determined
by their mother’s nutritional status before pregnancy, during
pregnancy and even by their mother’s nutritional status when
they were children themselves as shown by the significance
of the mother height, mother weight and size of child at birth
in both the stunted only and stunted-underweight models.
Children may suffer undernutrition in their mother’s womb
and be born with poor nutritional status™.

The non-linear association between child undernutrition and
child’ age reported in this study is consistent with previous
studies and is explained by reduced nutrition intake as the
child grows older'”. The finding that male children are
more likely to have a poorer nutritional status than female
children aligns with previous studies’". The female body
is more efficient than a male body in energy use due to
biological differences™and male children suffer more from
illnesses that female children®”. The higher likelihood of
children from rural areas suffering from child undernutrition
observed in this study are due to poor access to health

services and low levels of socio-economic status in rural
households®*.

Conclusion and Recommendations

In Malawi, nearly all children that are underweight are also
stunted warranting the need for policy makers to focus
on tackling child stunting, The declining levels of child
undernutrition in Malawi between 2000 and 2015 may be
explained by improvements in socio-economic indicators
during the same period. Further improvements in socio-
economic conditions are likely to significantly reduce child
under-nutrition levels in Malawi and more especially those
that are affected by both stunting and underweight.

Ethics Approval

The study used publicly available anonymised data such that
there was no need to seek ethical approval.

Consent of Publication
NA
Availability of Data and Material

NA
https://dx.doi.org/10.4314/mmj.v34i2.6



Malawi Medical Journal 34 (2); (111-117); June 2022

Trends in stunting and stunted-underweight in Malawi 116

Competing Interests

The author has no conflicts of interests to declare in this
submission.

Funding

No funding was required for this sole authored publication.
The study is based on secondary data analysis that is publicly
available from the Demographic and Health Surveys
programme funded by the USAID and was undertaken
within the author’s allocated research time. The author had
full access to the data and final responsibility for the decision
to submit for publication.

References

1.NSO-Malawi, ICF International. Malawi Demographic and Health
Survey 2015-2016 Key indicators Report. Zomba, Malawi and
Rockville, Maryland USA2016.

2.Mgongo M, Chotta NAS, Hashim TH, Uriyo JG, Damian DJ, Stray-
Pedersen B, et al. Underweight, Stunting and Wasting among Children
in Kilimanjaro Region, Tanzania; a Population-Based Cross-Sectional
Study. International Journal of Environmental Research and Public
Health. 2017;14(5):509.

3.Doctor H, Nkhana-Salimu S. Trends and Determinants of Child
Growth Indicators in Malawi and Implications for the Sustainable
Development Goals2017. 590-614 p.

4.Ruel MT, Rivera J, Habicht JP. Length screens better than weight in
stunted populations. J Nutr. 1995 May;125(5):1222-8. PubMed PMID:
7738682. Epub 1995/05/01. eng.

5.de Onis M, Wijnhoven TM, Onyango AW. Worldwide practices in
child growth monitoring. J Pediatr. 2004 Apr;144(4):461-5. PubMed
PMID: 15069393. Epub 2004/04/08. eng.

6.Maleta K. Undernutrition. Malawi medical journal : the journal of
Medical Association of Malawi. 2006;18(4):189-205. PubMed PMID:
27529011.

7.Cogill B. Anthropometric Measurement guide 2003 revised
edition,Food and Nutrition Technical Assistance Project, Academy for
Educational Development,. Washington, D.C.,: 2003.

8.Madise N, Matthews Z, Margetts B. Heterogeneity of child
nutritional status between households: A comparison of six sub-Saharan
African countries. Population Studies: A Journal of Demography.
1999;53(3):331 - 43.

9.Chikhungu L, Madise NJ. An investigation of seasonal variation
of child-under nutrition in Malawi: is seasonal food availability a
contributing factor? Findings from a national level cross sectional
study. BMC Public Health. 2014;14(1).

10.Millard AV. A causal model of high rates of child mortality. Social
Science & Medicine. 1994;38(2):253-68.

11.Chirwa EW, Ngalawa HP. Determinants of Child Nutrition in
Malawi. S Afr J Econ. 2008 Dec;76(4):628-40. PubMed PMID:
IS1:000263048000006. English.

12.UNICEF. The State of the World’s Children Online: UNICEF; 1998
[cited 2014 23rd October]. Available from: http://www.unicef.org/
sowc98/.

13. Abuya B, Onsomu E, Kimani J, Moore D. Influence of
Maternal Education on Child Immunization and Stunting in Kenya.
Maternal and Child Health Journal. 2010:1-11.

14.Larrea C, Kawachi I. Does economic inequality affect child
malnutrition? The case of Ecuador. Social Science & Medicine.
2005;60(1):165-78.

15.Li W, Liu E, BeLue R. Household water treatment and the
nutritional status of primary-aged children in India: findings from the
India human development survey. Globalization and Health. 2018

2018/04/17;14(1):37.

16.Chikhungu LC, Madise NJ, Padmadas SS. How important are
community characteristics in influencing children’s nutritional status?
Evidence from Malawi population-based household and community
surveys. Health & Place. 2014;30:187-95.

17.Iftikhar A, Bari A, Bano I, Masood Q. Impact of maternal education,
employment and family size on nutritional status of children. Pak J Med
Sci. 2017 Nov-Dec;33(6):1401-5. PubMed PMID: 29492067. eng.

18.Makoka D, Masibo PK. Is there a threshold level of maternal education
sufficient to reduce child undernutrition? Evidence from Malawi,
Tanzania and Zimbabwe. BMC Pediatrics. 2015 2015/08/22;15(1):96.

19.He Z, Bishwajit G, Yaya S, Cheng Z, Zou D, Zhou Y. Prevalence of
low birth weight and its association with maternal body weight status
in selected countries in Africa: a cross-sectional study. BMJ open.
2018;8(8):¢020410.

20.Prado EL, Yakes Jimenez E, Vosti S, Stewart R, Stewart CP, Somé
J, et al. Path analyses of risk factors for linear growth faltering in four
prospective cohorts of young children in Ghana, Malawi and Burkina
Faso. BMJ Global Health. 2019;4(1):¢001155.

21.Ntenda PAM, Chuang Y-C. Analysis of individual and community
level effects on childhood undernutrition in Malawi. Paediatrics and
Neonatology. 2018;59:380-9.

22 Ntenda PAM. Association of low birth weight with undernutrition
in preschool-aged children in Malawi. Nutrition Journal. 2019
2019/09/02;18(1):51.

23.Bates K, Gjonca A, Leone T. Double burden or double counting of
child malnutrition? The methodological and theoretical implications
of stuntingoverweight in low and middle income countries. Journal of
epidemiology and community health. 2017 Aug;71(8):779-85. PubMed
PMID: 28566281. Pubmed Central PMCID: PMC5537509. Epub
2017/06/02. eng.

24.Doak CM, Adair LS, Monteiro C, Popkin BM. Overweight and
underweight coexist within households in Brazil, China and Russia.
J Nutr. 2000 Dec;130(12):2965-71. PubMed PMID: 11110855. Epub
2000/12/09. eng.

25.Doak CM, Adair LS, Bentley M, Monteiro C, Popkin BM. The dual
burden household and the nutrition transition paradox. International
journal of obesity (2005). 2005 Jan;29(1):129-36. PubMed PMID:
15505634. Epub 2004/10/27. eng.

26.Varela-Silva MI, Dickinson F, Wilson H, Azcorra H, Griffiths
PL, Bogin B. The nutritional dual-burden in developing countries-
-how is it assessed and what are the health implications? Collegium
antropologicum. 2012 Mar;36(1):39-45. PubMed PMID: 22816196.
Epub 2012/07/24. eng.

27.Armar-Klemesu M, Ruel MT, Maxwell DG, Levin CE, Morris
SS. Poor Maternal Schooling Is the Main Constraint to Good Child
Care Practices in Accra. The Journal of Nutrition. 2000 June 1,
2000;130(6):1597-607.

28.0zaltin E, Hill K, Subramanian SV. Association of Maternal
Stature With Offspring Mortality, Underweight, and Stunting in Low-
to Middle-Income Countries. JAMA: The Journal of the American
Medical Association. 2010 April 21, 2010;303(15):1507-16.

29.Datar A, Jacknowitz A. Birth Weight Effects on Children’s Mental,
Motor, and Physical Development: Evidence from Twins Data. Maternal
and Child Health Journal. 2009;13(6):780-94.

30.Thakwalakwa C, Phuka J, Flax V, Maleta K, Ashorn P. Prevention
and treatment of childhood malnutrition in rural Malawi: Lungwena
nutrition studies. Malawi Medical Journal. 2009;21(3):116-9.

31.Garrett JL, Ruel MT. Are determinants of rural and urban food
security and nutritional status different? International Food Policy
Research Institute (IFPRI). 1999.

32. Svedberg P. Undernutrition in Sub-Saharan Africa: Is there a
https://dx.doi.org/10.4314/mmj.v34i2.6



Malawi Medical Journal 34 (2); (111-117); June 2022 Trends in stunting and stunted-underweight in Malawi 117

gender bias? Journal of Development Studies. 1990;26(3):469 - 86. 34.Haddad L, Alderman H, Appleton S, Song L, Yohannes Y. Reducing
Child Malnutrition: How Far Does Income Growth Take Us? The World

33.Chen LC, Huq E, D’Souza S. Sex Bias in the Family Allocation Bank Economic Review. 2003 June 1, 2003:17(1):107-31.

of Food and Health Care in Rural Bangladesh. Population and
Development Review. 1981;7(1):55-70.

https://dx.doi.org/10.4314/mmj.v34i2.6



