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ABSTRACT

Aims: This review aims to summarize available literature on the nutritional status of school-age
children (SAC) and adolescents aged 5-19 years in Eastern and Southern Africa (ESA) and
interventions aiming to tackle malnutrition in this age group. Methods: We searched Pubmed,
Cochrane Database of Systematic Reviews, Web of Science, Africa Wide Information, ArticleFirst,
Biomed Central, BioOne, BIOSIS, CINAHL, EBSCOHost, JSTOR, ProQuest, Google Scholar,
SAGE Reference Online, Scopus, ScienceDirect, SpringerLink, Taylor & Francis, and Wiley
Online for articles published between 2005 and 2020 according to eligibility criteria. Results: A
total of 129 articles were included, with the majority of studies presenting data from Ethiopia (N
= 46) and South Africa (N=38). The prevalence of overweight and obesity ranged between 9.1 —
32.3 % and 0.8 — 21.7 % respectively across countries in ESA. Prevalence of thinness, stunting and
underweight ranged as follows: 3.0 — 36.8 %; 6.6 — 57.0 %; 5.8 — 27.1 %. Prevalence of anemia
was between 13.0 — 76.9 % across the region. There was a dearth of data on other micronutrient
deficiencies. There was limited evidence from intervention studies (N = 6), with half of the
interventions targeting anemia or iron deficiency using iron supplementation or fortification
methods and reporting no significant effect on anemia prevalence. Interventions targeting stunting
and thinness (N = 3) reported beneficial effects of providing vitamin A fortified maize, iron
supplementation and nutrition education. Conclusions: A triple burden of malnutrition underlines
the need to prioritize implementation of double-duty interventions for SAC and adolescents in
ESA. Key data gaps included either limited or a lack of data for the majority of countries, especially
on micronutrient deficiencies and a scarcity of intervention studies. Greater investment in nutrition
research amongst this population is needed to strengthen the evidence base and inform policies and
programs to improve nutritional status amongst SAC and adolescents in ESA.
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The UNICEF region of Eastern and Southern Africa (ESA)

has experienced rapid economic and nutritional change over

Adolescence (10 — 19-year-olds) is a period of significant and
rapid physical, emotional and behavioral growth which shapes climate
health outcomes in adulthood, as well as in the next
generation® 2. The health and nutrition of school-age children key exports
(SAC; 5 — 9-year-olds) is also important, as under- or

overnutrition  directly impacts physical development,

educational achievement, and future health outcomes in this

conditions have had

and forced millions into

the past few decades. Weak economic growth and adverse

catastrophic  effects on

agricultural production, led to falling commodity prices of

These

crisis.

circumstances have resulted in a sharp rise in undernutrition,
amplifying the existing food insecurity crisis and further

age group as well . However, there is minimal representation
of SAC and adolescents in global and national reporting, with
research, policy and programming efforts being focused on the
nutritional status of other demographics “.
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contributing to an unstable food environment for SAC and
adolescents °. Furthermore, the rapid nutrition transition
amongst low- and middle-income countries (LMICs) has led
to an emerging triple burden of malnutrition, where
undernutrition and MN deficiencies persist alongside rising

burdens of overweight and obesity ¢. Globally, prevalence of
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overweight (including obesity) in SAC has risen to 24.5 % in
boys and 21.4 % in girls. Similar figures have been reported
in adolescents, with 20.2 % of boys and 18.4 % of girls being
overweight and obese. Global prevalence of thinness amongst
SAC is 10.9 % in boys and 8.9 % in girls, while the figures
for adolescents are 12.3 % in boys and 7.9 % in girls . Both
over- and undernutrition across the school-age and adolescent
years have implications on physical and cognitive
development, with associated risks for school attendance,
academic performance and productivity in adulthood, as well
as for susceptibility to developing non-communicable diseases

(NCDs) in later life 67,

The current nutrition situation across ESA, combined with the
triple burden of malnutrition amongst SAC and adolescents
globally, as well as the lack of representation in global
reporting, has detrimental implications for the nutrition and
health status of current and future generations 7. Thus, it is
vital to summarize existing research describing the nutritional
status of SAC and adolescents in ESA, to explore successful
interventions implemented within this population and to
identify research gaps. This will help to inform research, policy
and programming agendas in the region towards addressing the
nutritional needs of this population, thereby optimizing
pubertal growth and development and breaking the
intergenerational cycles of malnutrition and chronic diseases in

adulthood &.

This review aimed to summarize the available research
describing the nutritional status of SAC and adolescents 5 —
19 years of age in ESA, as well as interventions targeting
malnutrition in this population.

2 Methods
2.1 Searh strategy

The literature search was carried out using nineteen electronic
databases: Pubmed, Cochrane Database of Systematic Reviews,
Web of Science, Africa Wide Information, ArticleFirst,
Biomed Central, BioOne, BIOSIS, CINAHL, EBSCOHost,
JSTOR, ProQuest, Google Scholar, SAGE Reference Online,
Scopus, ScienceDirect, SpringerLink, Taylor & Francis, and
Wiley Online. This review was conducted according to the
PRISMA guidelines for scoping reviews (for full checklist see
Supplementary  Appendix 1, available online at
http://www.prisma-statement.org/Extensions/ScopingReviews.

The search terms are detailed in Supplementary Appendix 2
and inclusion/exclusion criteria is presented in Table 1, guided
by the “Population, Interventions, Control and Outcome”
(PICO) framework. The classification of anthropometric
measurements and micronutrient status we used are detailed in

Table 2. The countries 21 included in this review were:
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Angola, Burundi, Botswana, Comoros, Eswatini, Eritrea,
Ethiopia, Lesotho, Kenya, Madagascar, Mozambique, Malawi,
Namibia, Rwanda, Somalia, South Africa, South Sudan,
Tanzania, Uganda, Zimbabwe, and Zambia.

Table 1. “PICO” framework

P Population - School-aged  children  (SAC) and
adolescents aged 5 — 19-year-olds, living
in the UNICEF region of Eastern and
Southern Africa.

Studies where the subjects were pregnant
or had diagnosed diseases were not
included

I Intervention - None required; in identifying data on
nutritional status no intervention was
required, though we included baseline
data from interventions, surveys, cross-
sectional data, etc.

In identifying interventions that target
nutritional status of adolescents, we

'

included any form of intervention
provided that it was designed to improve
adolescent  nutritional ~ status.  This
included dietary and micronutrient

supplementation  interventions, social

support  interventions, educational
interventions, behavior change
interventions, etc.

C  Comparison - None required; for studies reporting on

prevalence data no comparison group was
required.

- For interventions, comparison groups
could include a control group that
received no intervention, groups that
received a different type of interventions
or the same participant group before and
after the intervention was administered.

thinness,

O  Outcome Prevalence  of

'

stunting,
underweight.

'

Prevalence of the following micronutrient
deficiencies (anemia, iron deficiency,
iodine deficiency, vitamin A deficiency,
vitamin D deficiency, vitamin C
deficiency, zinc deficiency).

Prevalence of overweight and obesity.

'

Dietary patterns (e.g., eating habits,
dietary diversity, food consumption, etc.)

Additional - Only peer-reviewed human studies
inclusion criteria published since the year 2005.
No restrictions on study design.

'

Additional - Studies involving children/adolescents
exclusion criteria with a diagnosed disease.
- Studies involving pregnant adolescent

girls.
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Table 1. Classification of anthropometric measurements and

micronutrient status

Outcome Classification

<-28D  height-for-age Z-score (WHO growth

Stunti
tunting reference values (GRV))
) - <-2SD BMI-for-age Z-score (measure for thinness)
Thinness
(WHO GRV)
- F — 10-year-olds: <-2SD weight-for- Z-
Underweight Wo(/r}jo GR\);;.ar olds: < weight-for-age Z-score
- For 5 — 11-year-olds: Hb (hemoglobin) concentration
of < 11.5g/dL.
- For 12 — 14-year-olds and non-pregnant women 15-
Anemia 19 years old: Hb concentration of < 12.0 g/dL.
- For boys 15 — 19-year-olds: Hb concentration of
<13.0 g/dL.
- (WHO anemia cut-offs)
Iron - For > 5-year-olds: Serum ferritin of <15.0pg/L AND
deficiency anemia cut-offs above (WHO anemia cut-offs &
anemia WHO serum ferritin cut-offs)
Iron - For > 5-year-olds: Serum ferritin of <15.0 pg/L
deficiency (WHO serum ferritin cut-offs 2011)
Iodine - For > 6-year-olds: Urinary iodine excretion of <100
deficiency pg/L (WHO iodine status indicators)
Vitamin A - For all age groups: Serum retinol conccntrat.ion of <
. 0.7 pmol/L (< 20 pg/dL) (WHO serum retinol cut-
deficiency
offs)
- 25 (OH)D level of < 20 ng/mL (The Endocrine
Society classification for vitamin D deficiency) OR
Vitamin D - 25(0OH)D concentration of < 50 nmol/L (cut-offs
deficiency taken from Holick MF, 2007, “Vitamin D
deficiency”, journal article published in New England
Journal of Med)
Vitamin C - For all age groups: Serum ascorbic acid level of < 0.3
deficiency mg/100mL (WHO serum ascorbic acid cut-offs)
Zinc - For < 10-year-olds: Serum zinc level of <65 ug/dL
deficiency (WHO/UNICEF serum zinc status indicators)
- For 5 —19-year-olds: Overweight (> 1SD BMI-for age
Z-score) (WHO BMI cut-offs 2006) OR
- Overweight (85" -> 95" percentile) (CDC obesity
o .
verweight and overweight cut-offs 2004) OR
- Overweight (BMI cut-offs based on sex) IOTF cut-
offs 2012)
- For 5 —19-year-olds: Obesity (> 2SD BMI-for-age Z-
score) (WHO BMI cut-offs 2006) OR
Obesity - Obcsit).r (> 95" percentile) (CDC obesity and
overweight cut-offs 2004) OR
- Obesity (BMI cut-offs based on sex) (IOTF cut-offs
2012)
220

2.2 Screening process and study selection

The search results from each database were extracted and
imported into Mendeley reference management software.
Firstly, all duplicates were removed and the results were
screened on the eligibility criteria based on their title and
abstract. Full texts of the remaining results were then screened
for eligibility according to the inclusion and exclusion
criteria.

2.3 Data extraction

The following data was extracted from all relevant research
articles that met the inclusion/exclusion criteria: author, date,
country that the research took place in, year of data
collection, target population (including age of subjects, sex
and sample size), outcomes of interest, classification criteria
used and key findings from the literature (including any
relevant interventions or programs that were implemented).
This data is presented in Supplementary Appendix 3.

3 Results

The last database search was conducted on 21% December
2022. Searches produced 6566 results which were screened by
title and abstract. Following screening of the remaining 838
full texts, a total of 129 studies were included in this review.
Figure 1 presents a flow diagram of the study selection process
and the data extracted from the 129 articles included in this
review are summarized in the Supplementary Appendix 3.

Records identified by searching through
Pubmed, Cochrane Database of
= Systematic Reviews, Web of Science,
o Africa Wide Information, ArticleFirst,
'E Biomed Central, BioOne, BIOSIS,
E CINAHL, EBSCOHost, JSTOR,
E ProQuest, Google Scholar, SAGE
g Reference Online, Scopus,
= ScienceDirect, SpringerLink, Taylor &
Francis, and Wiley Online databases
(n = 6566)
)I Duplicates removed (1 = 583)
o
; Titles and abstracts screened for
o relevance (n = 5983)
5 Records excluded:
v S| - Title and abstract not relevant to this
review (n =4533).
- Full text articles not accessible (n = 612).,
z
g Full text articles assessed for
© eligibility (n = 838)
o Records excluded:
5] - Did not fit PICO inclusion and
exclusion criteria (n = 709)
2
o
S Studies included which met PICO
o inclusion and exclusion criteria
z (n =129)

Figure 1. A flow diagram detailing the study selection process
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The included articles reported prevalence rates for one or more
of the following outcomes: thinness, stunting, underweight,
overweight, obesity, dietary patterns, various micronutrient
deficiencies and any risk factors associated with one or more of
the previous outcomes. Of the 129 studies, a total of six
involved a nutrition intervention. The majority of the studies
included came from Ethiopia (N = 46) and South Africa (SA)
(N = 38), with a total of seven (7) countries within ESA
presenting no data that met the inclusion criteria for this
review (Table 3).

Table 3. Literature review search results by country

Country - Number of included studies (%)

Angola -1 (0.7 %) Mozambique - 5 (3.8 %)
Botswana - 1 (0.7 %) Namibia - 0 (0.0 %)
Burundi - 1 (0.7 %) Rwanda - 0 (0.0 %)
Comoros - 0 (0.0 %) Somalia - 0 (0.0 %)
Eritrea - 0 (0.0 %) South Africa - 38 (29.4 %)
Eswatini (Swaziland) - 0 (0.0 %)  South Sudan - 0 (0.0 %)
Ethiopia - 46 (35.6 %) Tanzania - 11 (8.5 %)
Kenya - 5 (3.8 %) Uganda - 6 (4.6 %)
Lesotho - 2 (1.5 %) Zambia - 2 (1.5 %)
Madagascar - 1 (0.7 %) Zimbabwe - 2 (1.5 %)
Malawi - 2 (1.5 %) Multi-country studies - 7 (5.4 %)

Total: 129 (100.0%)

3.1 Narrative results by nutritional outcome

3.1.1 Thinness

A rtotal of 30 studies described the prevalence of thinness.
Although many of the studies used the terms “wasting”,
“underweight” and “thinness” interchangeably, since all
studies used BMI-for-age to classify this (see Table 2) we will
use the term “thinness” throughout. Prevalence of thinness
across ESA was 3.0 — 36.8 %. Rescarch from Ethiopia, Kenya,
South Africa (SA), Malawi and Tanzania observed thinness
prevalence rates between 11.0 — 36.8%, amongst 10 — 19-year-
olds ? - %%, Data from Madagascar, Mozambique, Uganda,
Kenya and Ethiopia reported thinness prevalence rates of 3.3 —

14.9 % in younger adolescents »°

. Research from Madagascar
further reported that 4.8 % of its adolescent population

suffered from concurrent thinness, stunting and underweight

Nor. Afr. J. Food Nutr. Res. ® Vol 6  Issue 14 o 2022

%6 while 3.4 % of the adolescent population in SA were severely
thin %%,

Two studies presented data on the change in thinness
prevalence over time, with contrasting results. Data from a
repeated cross-sectional study in Mozambique reported a
decline in thinness prevalence from 19.2 % to 12.0 % between
1992 and 2012 amongst 8 — 15-year-olds 2. Zimbabwean
national data reported an increase in thinness prevalence from
3.1 % to 3.6 % between 2009-2011 amongst primary school
children (age not specified) *.

Several studies identified risk factors for thinness amongst 5 —
19-year-olds. Two studies highlighted the difference between
boys and girls, with one study reporting that girls were thinner
than boys (29.1 % vs. 18.2 %) %, while another study observed
a higher thinness prevalence in boys when compared to gitls
(22.2 % vs. 10.6 %) ¥. Three studies suggested rural (vs. urban

22234 | with one study

residence) as a predictor of thinness
finding that urban adolescents were 65.0 % less likely to be
thin . Other factors including poverty, FI %% poor WASH

27 19

practices * and lower socio-economic status ’ were also

associated with higher prevalence of thinness.

Only one intervention aimed to reduce the prevalence of
thinness. Participants were 11-19 years old and received bi-
monthly nutrition education sessions, resulting in a significant
(p < 0.001) 3.0 % decrease in prevalence of thinness in the
intervention group and no change from baseline in the control
group 2.

3.1.2 Stunting

Prevalence of stunting across ESA was reported by 40 studies,
ranging between 6.6 — 57.0 % (Figure 2). Research conducted
in Ethiopia, Kenya, SA, Tanzania and Uganda showed that
12.0 — 13.0 % of 10 to 19-year-olds were stunted °- '+ 1> 17-22
#2635 - 40 and that 6.6 — 57.0 % of 5 to 15-year-olds were
stunted '%2>27:28.30.41-4 There was no indication of any major
differences between stunting in older and younger adolescents,
as prevalence figures were within a relatively similar range
amongst both age groups.

Two studies showed a decrease in stunting prevalence over
time. One cross-sectional study from Mozambique reported a
decline from 14.8 % to 11.1 % between 1992 — 2012
amongst 8 to 15-year-olds **, while a second study conducted
in Zimbabwe (2003 — 2011) observed a decrease in stunting
prevalence from 10.2 — 7.4 % in boys and 7.8 — 4.4 % in
girls 8.

Three studies reported an association between sex and

31,43, 46 . one study reported that the

prevalence of stunting
prevalence of stunting was 15.0 % higher in boys than in girls
(65.7 % vs. 50.7 %) . Additionally, rural (vs. urban dwelling)
was highlighted as a predictor of stunting '®. One study

revealed that stunting prevalence in rural adolescents was 47.9
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%, nearly six times higher than the 8.1 % of urban adolescents
(aged 10 — 19 years) who were stunted . Other studies
reported that SAC and adolescents whose parents worked in
“unskilled” roles, girls who had not yet started menstruating
and adolescents who did not snack during the day all were

associated with high prevalence of stunting ' 1>,

One intervention study from Zambia involved 4 — 16-year-
olds attending nutrition and sanitation education sessions as
part of a school health program to reduce stunting prevalence.
Researchers reported a baseline stunting prevalence of 15.0 %,
with a 5.7 % decrease in stunting in the intervention group as
opposed to a 3.5 % increase in stunting prevalence in the
control group ¥/.

3.1.3 Underweight

A total of seven (7) studies reported on the prevalence of
underweight which ranged between 5.8 — 27.1% across the
region. Data from Ethiopia, Kenya, Tanzania and Uganda
reported that 5.8 — 27.1 % of 5 to 10-year-olds were
underweight 3 444 The prevalence rates were 36.9 % and
81.0% in studies from Madagascar and South Africa
respectively .

Three studies reported sex as a predictor of underweight.
Research from Tanzania, Malawi and Ethiopia all reported that
boys were more at risk of being underweight than girls #>%;
one study reported that underweight prevalence was twice as
high in boys as it was in girls (24.4 % as opposed to 12.4 %)'.
No intervention studies were identified which targeted

underweight.
3.1.4 Overweight and obesity

A total of 50 studies were found that reported on overweight
and obesity prevalence in SAC and adolescents. Prevalence of
obesity across ESA ranged from 0.8 — 21.7 %, with the
highest figures being reported in Uganda (21.7 %) and the
lowest figures reported in Malawi (0.8%) # * # - &,
Overweight prevalence rates also varied across ESA, with
figures ranging from 9.1 — 32.3 %. The highest rates of
overweight were identified in Uganda, while the lowest
figures were found in Mozambique ?> 30 36 43. 45 50-58, 60- 62, 64-66
7076, A total of 14 studies presented combined overweight and
obesity prevalence data, reporting figures of between 6.1 —

17.8 % 14, 43, 77<88.

Nine studies showed that girls were at a higher risk of obesity
than boys % 3 60 74 82, 83, 891 Research from SA, Ethiopia,
Kenya, Tanzania, Uganda, Mozambique, Zimbabwe and
Lesotho also suggests urban (vs. rural) dwelling, age, low
parental level of education and high consumption of processed
snacks/sweetened beverages as predictors of obesity *. A study
in Ethiopia highlighted that attending private school (vs.
public school), higher socioeconomic class, preferring
sweetened beverages, spending more time watching tv and

222

playing computer games were all positively associated with
both overweight and obesity 7. Research from SA presented
similar findings, stating that high socioeconomic status and
increased access to resources were determinants of obesity 7.
However, another SA study reported the opposite, that the
odds of obesity increased by 40.0 % in houscholds where the
head of the family had not completed secondary school
education and where families were of a lower socioeconomic

82

status ®. No intervention studies were identified which

targeted overweight and obesity.
3.1.5 Anemia and iron deficiencies

A total of 29 studies presented data on the prevalence of
anemia, iron deficiency anemia (IDA) and iron deficiency;
there was no clear separation between data on older and
younger SAC and adolescents as most studies encompassed
both sub-groups into their samples (Figure 3). Studies from
Burundi, Kenya, Mozambique and Uganda presented similar
prevalence figures for anemia, between 42.4-53.0% for older
adolescents aged 10 — 19-years-olds 7**? -% However, one study
from Uganda reported closer to one quarter of adolescents were
anemic 2 Similar observations were seen in SA and Zambia,
reporting anemia prevalence as 13.0 — 25.0 % amongst 5 — 19-
year-olds °*% % -101 An article from Tanzania reported an
incredibly high anemia prevalence of 79.6 % in 7 — 14-year-
olds 2. There were 9 studies from Ethiopia presenting data on
anemia and iron deficiencies, with prevalence data ranging
from 10.0-43.7% for anemia '32%2% 4103106 3nd 13,0 — 37.4
% for IDA . Various risk factors of anemia were also
identified, such as rural (vs. urban residence) being a factor 2*
%, Other papers identified that low dietary diversity (DD), FI
and poor accessibility to iron-rich foods were all predictors of
anemia *% 1% ' Data on prevalence of IDA across the whole
region ranged from 6.0 — 43.0 % 5799104 1% However, the
majority of studies concerning iron deficiency alone reported
figures between 29.0 — 36.0 % 795812 3nd spanned across
multiple countries within ESA. Two studies from Ethiopia and
Uganda presented data that was outside of this range; reporting
a prevalence of 13.0 % %, and a prevalence of 82.1 % *.

Three interventions targeted anemia and iron deficiencies. One
study from Zambia, involving maize meal fortified with iron,
observed a 0.24 g/dL increase in Hb concentration (95 % CI:
0.01, 0.47, p = 0.043) in the intervention group (10 — 19-year-
olds). This study did not include a control group due to
operational constraints that may have negatively impacted the
implementation of this intervention *®. Research from Burundi
adopted a similar approach and fortified rice with iron. The
study reported that both the intervention and control group
showed a 1.0 g/dL increase in Hb concentration but the
intervention group showed a 0.09 g/dL greater increase in Hb
concentration (p < 0.05) (aged 7 — 11-year-olds) than the
control . The third intervention, in Mozambique, involved
implementing an iron supplementation program over five
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months amongst 10 to 18-year-olds. The findings showed a
7.0 % decrease in anemia prevalence in the intervention group
vs. the control group (28 % vs. 35 %, p = 0.076) '%.

3.1.6 lodine deficiency

A total of 10 studies presented data on iodine deficiency.
Research from Uganda reported a prevalence of iodine
deficiency, at 3.4 % amongst 9 to 15-year-olds #. Iodine
deficiency was also found in Ethiopia (13.7 % amongst 6 to
12-year-olds ''°) and in SA (15.0 % amongst 10 to 19-year-
olds ''. However, older studies from Ethiopia reported a
prevalence of 86.0 % in 2005 ! and 31.0 — 5 8.8 % between
2011 — 2015 1% 12- 14 Researchers concluded that iodine
deficiency is still a public health concern in Ethiopia, despite
universal iodization of salt, suggesting that SAC and
adolescents need more targeted counselling/education to
increase iodine-rich food consumption. Contrarily, researchers
from Lesotho declared iodine deficiency no longer a public
health problem after observing a decline in prevalence from
42.4 % to 21.5 % between 1993 — 2002 . Two studies from
Tanzania found that one quarter of adolescents are iodine
deficient, while 9.3 % of 6 tol8-year-olds had a very low
urinary iodine concentration of < 50mg/L > 1%,

3.1.7 Vitamin A deficiency

A total of 10 studies presented data on vitamin A deficiency.
Data from Tanzania and Uganda showed that the prevalence
of vitamin A deficiency ranged from 30.3 — 31.9 % amongst
SAC and adolescents * ', In Kenya, vitamin A deficiency
was 30.0% in younger adolescents (7 — 10 years) *, while
14.0 % of 10 to 19-year-olds were reported as vitamin A
deficient in another study **. Three studies conducted on SA
adolescents (5 — 19 years) reported a deficiency prevalence of
between 42.0 — 70.9 % 7% % ', A fourth study from SA
suggested a lower prevalence of 7.0 % %°. Studies from
Mozambique and Ethiopia reported vitamin A deficiency
prevalence rates of 12.0 % ! and 4.1 % 7°, respectively
amongst 5 to 19 — year-olds. In Zambia, maize meal fortified
with vitamin A was reported as an effective intervention in
reducing vitamin A deficiency; a 26.1 % decrease in vitamin
A deficiency (p < 0.001) was observed in the intervention
group. This study did not include a control group due to

operational and ethical considerations *.

3.1.8 Vitamin D deficiency

There were 3 studies identified that reported on vitamin D
deficiency. In Ethiopia, 42.0 % of 11 to 18-year-olds were
found to be deficient in vitamin D. Researchers also reported
that urban adolescents were three times more likely to be
vitamin D deficient than rural adolescents (61.8 % vs 21.2
%)*°. However, a lower prevalence was reported in SA, with
two studies observing only a 7.0 % prevalence of vitamin D

deficiency 16177,

Nor. Afr. J. Food Nutr. Res. ® Vol 6 @ Issue 14 2022

3.1.9 Zinc deficiency

A total of seven (7) studies presented data on zinc deficiency.
Research from Kenya reported that 3.0 % of 7 to 10-year-olds
were zinc deficient %, whereas 9.6 % and 14.7 % of 14 to 19-
year-olds were deficient in Ethiopia and Mozambique,
respectively 7% '8, Data from SA, however, reported higher
figures between 37.0 — 75.6 % °>% 11119 Sex differences were
identified, with boys having an increased likelihood of zinc
deficiency 8. FI and poverty were also identified as risk factors

for zinc deficiency '*°.

3.1.10 Vitamin C deficiency

No studies were found on vitamin C that met the PICO
criteria.

3.1.11 Dietary patterns

A total of 21 studies explored dietary intakes, patterns and
eating attitudes of SAC and adolescents across ESA. Data on
dietary diversity (DD) from Ethiopia and Malawi revealed
that 32.3 — 75.4 % of adolescents (7 to 17-year-olds) met

D 120 121" with further research from both

minimum D
countries, as well as data from Uganda, stating that 45.3 —
80.0 % of adolescents did not meet minimum DD % 123,
69.0 % of adolescents did not meet minimum dietary
requirements for energy and 21.0 % did not meet the
requirements for fat intake '*!. Data from Lesotho reported
low DD amongst 16-year-olds, with 91.4 % of adolescents
consuming <3 portions of vegetables per day and 84.6 %

87 Research

consuming <2 portions of fruit per day
highlighted that low DD was associated with adolescents
(aged 15 — 17- year-olds) who were Muslim (aOR: 0.3, 95 %
CI: 0.1, 0.7), self-employed (aOR: 0.3, 95 % CI: 0.1, 0.9) or
in the high wealth category (aOR: 0.3, 95 % CI: 0.2, 0.6) '*°.
A further two (2) studies reported that food insecurity (p <
0.001, OR not reported) and rural residency (p < 0.001, OR
not reported) were both associated with low DD, while age
(OR = 1.15, p = 0.004) and urban residency were associated
with high DD .

Qualitative data showed that 10 to17-year-olds in SA reported
that lack of autonomy and ease to which they could access
unhealthy foods were key drivers of unhealthy food choices %.
Further research discovered that adolescents would often pool
their money together to purchase food and share it - it was
reported that the food bought was usually unhealthy non-

traditional foods that were high in sugar / fat / sale 2512,

Foods consumed by adolescents varied between countries.
Research from Mozambique revealed that amongst 14 to 18-
year-olds, bread, fats, meat, vegetables, cassava and coconut
were most commonly consumed '¥’. Younger adolescents in
Malawi, aged 7 — 9-year-olds, also commonly consumed
vegetables (34.1 %) but only 12.0 % consumed animal food
products *!. This diet is somewhat different to SA adolescents
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(aged 10 — 17-year-olds) who reported high consumption of
starchy foods, fats and oils and substantial intakes of salty
snacks / cakes / sweets / fizzy drinks but low intakes of

micronutrient-rich fruits and vegetables 7 7%.

The dietary intake of Ugandan adolescents had some
similarities to adolescents from Mozambique, Malawi and SA,
and was observed via 24 — hour recall. Diets consisted of:
99.7 % cereals/roots/tubers, 87.0 % fats & oils, 77.0 %
sweets, 66.2 % legumes, 53.8 % other non-vitamin A-rich
vegetables, 42.3 % dark green leafy vegetables, 33.1 %
meat/poultry/fish, 32.9 % dairy products, 11.2 % eggs, 33.4
% vitamin A-rich fruits and vegetables and 8.2 % other

fruits!?,

A second study discovered 55.0 % of adolescents
consumed biscuits / cake / chocolate at least 3 — 5 times per
week 2. Further research from Uganda reported that girls,
aged 5 — 19 years, had higher sugar intake scores than boys'?.
Supporting literature from SA revealed that girls had a higher
frequency of eating sugary snacks and fried foods but a lower
frequency of eating breakfast when compared to their male
counterparts ** *?°. In regards to breakfast consumption, one
article reported that though many girls believed in the
importance of breakfast, the majority skipped this meal ',
with only 28.4 % of girls consuming breakfast . Conflicting
research reported that 77.8 % adolescents did have breakfast,
however almost the same number of adolescents (73.2 %)
purchased unhealthy food items while at school — such as

cola, pies and samosas ''.

One longitudinal study in SA tracked dietary patterns of
adolescents over a 5 — year period (between the ages of 13 —
17-year-olds). The findings stated that breakfast consumption
decreased from 76.0 % to 65.0 % over the 5 years, whereas
snacking while watching TV increased from 3.6 to 6.7 snacks
per week. Fast-food consumption increased by 0.5 portions per
week, however the consumption of confectionery remained the
same (9 — 10 items per week). A decrease in the consumption
of micronutrient-dense foods and an increase in high sugar /
fat / salt foods over the 5-year period was observed '*.

4 Discussion

This review summarized the existing literature on the
nutritional status of SAC and adolescents in the ESA region, as
well any interventions implemented to tackle malnutrition
within this population. Though a total of 129 studies were
included, several gaps in the data were identified as a total of
seven countries presented no data on nutritional status
amongst adolescents. Of the 14 countries that did present data,
the majority of the evidence came from Ethiopia and SA (a
total of 65.0 %, see Table 3) and is therefore not representative
of the region as a whole. Several studies presented prevalence
data on thinness, stunting, anemia and iron deficiency,
overweight and obesity, however there was little research on
iodine, vitamin A and D, and zinc deficiencies (with no
countries reporting on vitamin C adequacy). There was also a
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lack of disaggregated data by age and sex. Limited evidence of
interventions targeting malnutrition amongst SAC and
adolescents was obtained (n = 6), further contributing to an
incomplete understanding of nutritional status and how to
address malnutrition in these age groups across the region.

We found evidence of a high prevalence of overweight and
obesity amongst SAC and adolescents in ESA, 9.1 — 32.3 %
and 0.8 — 21.7 %, respectively. Research indicates that this is
likely a result of the nutrition transition, characterized by
increased dietary intakes of foods that are highly processed,
energy-dense and poor in micronutrients, alongside reduced
levels of physical activity across sub-Saharan Africa '*.
Furthermore, data from children < 5 years in ESA estimates a
stunting and thinness prevalence of 33.6 % and 6.2 %,
respectively '*. When compared with our findings, it suggests
that undernutrition is still as much a public health concern for
those > 5 years as it is for those < 5 years, highlighting that this
should remain a priority as children age, in both research and
action. In addition, our findings revealed that micronutrient
deficiencies are very prevalent, in particular anemia, iron
deficiency anemia and iron deficiency alone, ranging from 13.0
—76.9 %, 6.0 —43.0 %, and 13.0 — 82.1 %, respectively. These
findings draw attention to the triple burden of malnutrition,
whereby micronutrient deficiencies, in addition to over- and
undernutrition, are prevalent across ESA. Research states that
childhood and adolescent overweight and obesity increases the
risk of NCDs in adulthood ¢, while undernutrition and
micronutrient deficiencies significantly damage physical /
cognitive growth and also increase the risk of NCDs, with
long-lasting effects 7. The lack of any intervention studies in
the region tackling overweight or obesity, nor the triple burden
is deeply concerning.

As previously stated, the nutrition transition may be driving
the triple burden of malnutrition across ESA. Several studies
reported a shift in dietary patterns amongst SAC and
adolescents, revealing suboptimal intakes of fruits and
vegetables, not meeting minimum DD and skipping breakfast.
Data also highlighted that, girls were more likely to consume
unhealthy diets and to be obese than boys. Other risk factors
for overweight and obesity included higher socioeconomic
status, higher wealth category and higher parental education.
Geographical differences were also observed, with subjects
residing in rural settings disproportionately affected by
thinness, stunting and underweight. Identification of these key
predictors of nutritional status demonstrate the importance of
sub-groups being targeted accordingly.

Despite the lack of intervention studies available, the delivery
methods used by the few existing intervention studies may
benefit future researchers when targeting this age group. Food
fortification and micronutrient supplementation were
techniques employed (N = 3) as well as behavioral change

methods such as nutrition/health education (N=3). Creating
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programs that combine the efficiency of supplementation /
fortification methods with the greater long-term impact of
behavioral change techniques may be effective in improving
nutritional status. The recent Lancet series on maternal and
child undernutrition confirms this, with interventions that are
both nutrition-specific and nutrition-sensitive having the
greatest impact on health outcomes . The paper further
advocates for large-scale fortification and supplementation
programs in targeting micronutrient deficiencies '*4. Current
WHO recommendations detail additional fortification and
supplementation of micronutrients for SAC and adolescents,
including specific antenatal nutrition recommendations for
adolescent girls 3. However, given the lack of intervention
data available across ESA, the evidence on implementation of
these recommendations is poor.

Several research gaps were identified, including limited or no
prevalence data on a number of micronutrient deficiencies, a
lack of intervention studies, as well as no prevalence data for
any nutrition outcomes from seven (7) countries within ESA.
Our prevalence data on over- and undernutrition emphasizes
the need for immediate action in targeting this increasing
burden of malnutrition through tailored interventions. Sex
differences and risk factors that we identified further support
the need for targeted interventions that are both gender- and
context — specific, considering not only the root issues of
malnutrition but social factors affecting dietary intake as well.

Based on our findings, future interventions should also focus
on improving food security, accessibility and affordability of
nutritionally-dense foods, and complementary interventions
promoting physical activity. In addition, it is crucial that SAC
and adolescent diets need to become more sustainable overall,
with the barriers to making healthy food choices also needing
to be investigated. Interventions that address the driving forces
behind poor eating habits and the nutrition transition should
therefore be prioritized. As part of this approach, incorporating
dietary counselling for young people from early adolescence
may contribute to better management of the burden of
malnutrition that is evident within this age group.

This review revealed that the implications of poor nutrition
on future generations must also be considered, especially as
this population approaches child-bearing age ***. Our findings
highlight the need to prioritize funding and action to
improve adolescent nutrition; this would also present a key
opportunity in improving maternal nutrition amongst
adolescents, whether this be through multiple-micronutrient
supplementation programs, family planning services or

antenatal care services '¥7.

4.1Limitations of this review

There are some limitations of this review that may have
affected our ability to compare data accurately. The age range
reported on was defined as 5 — 19 years, however there were

Nor. Afr. J. Food Nutr. Res. ® Vol 6 @ Issue 14 2022

variations between studies in regards to reporting on different
subsets within this age range; some reported on older
adolescents and others focused on younger children.
Furthermore, a number of studies did not report the age of
participants. Though this made it difficult to directly compare
certain data sets, it was still possible to discuss these data sets
independently.

Additionally, several different measurement techniques were
used to assess dietary patterns which also restricted
comparison of our data sets. Further inconsistencies between
studies involved differing definitions of anthropometric
nutritional status and micronutrient status. The majority of
articles used the WHO 2007 Growth Reference to determine
anthropometric z-scores '**. However, eight papers used
alternative references and thresholds (i.e., IOTF, CDC) to

determine vitamin D, anemia and obesity status % %% 77> 8

95116117 Previous research suggests that researchers should be
cautious when comparing data using different reference

values'*

10, however, studies have also suggested that though
there may be minor discrepancies between data sets using
WHO, CDC and IOTF references, the overall estimates have
excellent agreement in assessment of adolescent nutritional
status and should not present any major issues when

comparing data sets ' 1%,

5 Conclusions

In conclusion, our review found evidence that undernutrition,
overnutrition and micronutrient deficiencies are a public
health concern amongst SAC and adolescents across ESA, with
sufficient evidence to confirm an emerging triple burden of
malnutrition. Limited evidence from intervention studies
identified food fortification, micronutrient supplementation
and behavior change communication as useful strategies to
target thinness, stunting and vitamin A deficiency. However,
there was no nutritional prevalence data from seven (7)
countries in the region as well as limited data on micronutrient
deficiencies.

To fill these significant research gaps, there is an urgent need
to invest in strengthening the evidence base for malnutrition
in SAC and adolescents across the ESA region, as well as on
effective intervention strategies. Given that the region is facing
a triple burden of malnutrition, intervention strategies should
incorporate “double duty” actions which simultaneously target
multiple forms of malnutrition. This will promote optimal
development and health outcomes for SAC and adolescents,
while contributing to breaking intergenerational cycles of
malnutrition.
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