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TANZANIA 
 
What this article is about: This article features a cross-sectional survey of 68,147 
children (5-19 years of age) in Tanzania between August and October 2019 to assess 
nutritional status and dietary quality using anthropometry and dietary recall methods. 
 
Key messages:  
•    The findings suggest the co-existence of a triple burden of malnutrition in 
     Tanzanian children: undernutrition, overnutrition and anaemia. 
•    Dietary quality was largely characterised by high intakes of cereals and grains, 
     vegetables and legumes although the study group also had high intakes of fried 
     foods, sweets and soft drinks. This may be responsible for the rise in overweight 
     and obesity within the region. 
•    Robust, nationally-representative data for this age group has previously been 
     unavailable in Tanzania, highlighting the importance of this analysis.
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Background  
More than 3,000 adolescents die every day, to-
talling 1.2 million deaths a year, largely from 
preventable causes (WHO, 2017). More than 
two-thirds of these deaths occur in low- and 
middle-income countries (LMICs) in Africa 
and South-East Asia (WHO, 2016). In sub-Sa-
haran Africa, where 23% of the population is 
between 10 and 19 years of age, over 50% of 
adolescents attending school present with 
micronutrient deficiencies, such as anaemia, 
primarily due to food insecurity and limited 
food diversity (UNICEF, 2018). This period of 
adolescence is marked by significant physical 
and cognitive growth with broad implications 
on health throughout the life course. In LMICs, 
500 million school days are estimated to be lost 
due to illness each year, contributing to signifi-
cant school dropout rates and hindering the 
development of human capital for economic 
development (World Bank, 2018).  
 

Hence, there is a focus on improving ado-
lescent nutrition and health across sub-Saharan 

Africa including in Tanzania (United Republic 
of Tanzania, 2016). However, the paucity of 
data affects programming and investments in 
adolescent nutrition, therefore threatening gains 
from investments in maternal and child nutrition 
(WHO, 2014). This article assesses the prevalence 
of the types of malnutrition and the association 
between diet quality and nutritional status, in-
cluding anaemia, among school-aged children 
(SAC) and adolescents in Tanzania.  
 
Methodology 
A cross-sectional School Malaria and Nutri-
tion Survey (SMNS) was conducted among 
SAC (5-9 years of age) and adolescents (10-
19 years of age) in mainland Tanzania between 
August and October 2019. A total of 68,147 
pupils from 661 selected public schools were 
interviewed using 24-hour dietary recall to 
understand what foods and beverages they 
had consumed over the previous 24 hours. 
Participants were asked to recall all the food 
and drinks consumed from the time they 
woke up in the morning to the time they went 
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1    This subscale measures dietary quality or the frequency 
     of the consumption of 11 types of foods and one cooking 
     method. A four-point scale is used based on recommended 
     nutritional items and frequencies. Response choices are 
     never, once per week, two to four times per week and 
     five or more times per week. Responses are weighted to 
     reflect healthy or unhealthy frequencies with the 
     potential score ranging between zero and 34. Higher 
     scores indicate healthier dietary practices. 
2    Adolescents 15-19 years of age: any anaemia (girls: <12.0 g/dl, 
     boys: <13.0 g/dl), mild anaemia (girls: <11.0–11.9 g/dl, 
     boys: <11.0–12.9 g/dl), moderate anaemia (8.0–10.9 g/dl) 
     and severe anaemia (<8.0 g/dl). SAC 5-9 years of age: any 
     anaemia (<11.0 g/dl), mild anaemia (11.0–11.4 g/dl), 
     moderate anaemia (8.0–10.9 g/dl) and severe anaemia 
     (<8.0 g/dl).   
 

to sleep at night. To assess diet quality, the con-
sumption of a variety of food groups at least 
once per week was assessed using the Diet 
Quality Score subscale.1 Items included in the 
subscale were chosen from the study by Lazarou 
et al (2010) and the DONALD study (Feskanich, 
2004). In addition, information on eating habits 
was collected as part of the dietary assessment. 
  

Anthropometric measurements were col-
lected using Seca weighing scales and ShorrBoard 
height boards. Measurements obtained (weight 
and height) were used to calculate z-scores 
which were used to classify individual children 
as stunted (height for age z-score (HAZ) <-2), 
based on the World Health Organization (WHO) 
reference population, or overweight if they had 
a body mass index (BMI)-for-age z-score (BAZ) 
>1, as obese with a BAZ >2, as thin with a BAZ 
<-2 and severely thin with a BAZ <-3. 

  
Anaemia status was assessed in a randomly 

selected sub-sample of 33% of the enrolled 
pupils. Haemoglobin (Hb) concentration was 
measured using a drop of blood obtained via a 
finger prick and Hb concentration was assessed 
using a hemoglobinometer. Hb concentration 
was adjusted for altitude in specific localities 
and the severity of anaemia was defined based 
on WHO cut-off points (WHO 2011).2 
  

Descriptive statistics, including percentage, 
mean and minimum/maximum values, were 
produced using STATA and presented in tables, 
maps and graphs. Since our endogenous variable 
– BMI – was a categorical variable with more 
than two possible categories (underweight, nor-
mal, overweight and obesity), a multinomial 
logistic regression was performed to assess the 
association between BMI and dietary quality, 
controlling for the following variables: sex, age 
and physical activity levels. To determine the 
association between diet quality and anaemia, 
a log binomial regression model with log link 
function was performed. A multivariable log 
binomial model was used to control for con-

founders. All analyses were two-sided and set 
at the 0.05 significance level. 
 
Findings 
A total of 68,147 SAC and adolescents were re-
cruited. The majority were female (50.2%), 10-
14 years of age (58.5%, mean age = 10.7 years) 
and from rural areas (72.4%).  
 
Nutrition status 
Table 1 describes the prevalence of stunting, 
underweight, thinness, overweight, obesity and 
anaemia among SAC and adolescents 5-19 years 
of age in mainland Tanzania. 25% (17,004) were 
stunted, 11% (7,454) were thin and 5% (3,388) 
were overweight or obese. 11.7% (2,792) of the 
pupils 5-9 years of age were underweight. 
 

Stunting was found to be more prevalent in 
older children, affecting 45.8% of those 15-19 
years of age. Stunting prevalence was higher 
among males than females (28.4% vs. 21.6%; 
p<0.001) and among children living in rural 
areas than urban areas (27.2% vs. 19.1%; 
p<0.001). The prevalence of underweight was 
significantly higher among males (12.8% vs. 
10.7%; p<0.001), children from rural areas 
(12.6% vs. 9.7%; p<0.001) and those who tested 
positive for malaria when compared to those 
who tested negative (16.7% vs. 8.7%; p=0.000).  
 

The prevalence of thinness (as defined by 
low BAZ) was higher among boys (12.9%) than 
girls (10.2%), among participants between 15-
19 years of age (20.2%) and among participants 
from rural areas (12.5%) than those from urban 
areas (8.9%). The prevalence of overweight was 
higher in girls (4.5%) than boys (3.6%), in 
children from the lower age group (5-9 years of 
age) (5.2%) than from older age groups and 
from urban areas (6.6%) rather than rural areas 
(3.0%). More urban children were affected by 
obesity than those from rural areas (p<0.001).   
 

The assessment of diet quality showed that 
the majority consumed cereals and grains (69.7%), 

vegetables (32.2%) and legumes (29.6%) at least 
five times or more per week (Table 2). Whole 
fried food (10.3%), soft drinks (9.6%) and meat 
(6.4%) were consumed the least with comparatively 
smaller proportions of participants consuming 
these at least five times or more per week.  
 

After adjusting for the effects of age, sex and 
level of physical activity, SAC and adolescents 
with medium (aRR: 0.91; p=0.043) and high diet 
quality (aRR: 0.89; p=0.016) had a 9% and 11% 
lower risk of overweight compared with those 
with low dietary quality respectively. Surprisingly, 
those with median and high dietary quality had 
a significantly lower risk of thinness. However, 
median and high dietary quality was not signifi-
cantly associated with obesity (Table 3). 
 
Anaemia 
Overall, 33.9% (7,854) of SAC and adolescents 
who had Hb assessments were anaemic. When 
stratified by age, 33.1% of those 5-9 years of 
age, 31.5% of those 10-14 years of age and 
56.6% of those 15-19 years of age had some 
degree of anaemia (Table 1). The prevalence of 
anaemia was >30% among both boys and girls 
as well as being higher in those from rural vs. 
urban areas and those with positive vs. negative 
malaria status.  
 

The likelihood of being anaemic was positively 
associated with cereal consumption and inversely 

Stunting (N= 68,016) Underweight* (N= 23,860) BMI-for-age (N= 67,767) Anaemia (N= 23,167)

Background 
characteristic

Stunting No stunting P-value Underweight No 
underweight

P-value Overweight Obesity Thin Normal P-value  Anaemic Non-
anaemic

P-value  

Sex

Female 21.6 78.4 <0.001 10.7 89.3 <0.001 4.5 1.1 10.2 84.3 <0.001 32.4 67.6 0.246

Male 28.4 71.6 12.8 87.2 3.6 1.04 12.9 82.5 35.1 64.9

Age groups (yrs.)
5-9 12.2 87.8 <0.001 5.2 1.4 7.4 85.9 <0.001 33.1 66.9 <0.001

10-14 30.5 69.5 3.5 0.96 13.1 82.4 31.5 68.5

15-19 45.8 54.2 1.7 0.26 20.2 77.9 56.6 43.4

Residence
Rural 27.2 72.8 <0.001 12.6 87.4 <0.001 3.0 0.7 12.5 83.8 <0.001 36.9 63.1 <0.001

Urban 19.1 80.9 9.7 90.3 6.6 1.9 8.9 82.5 25.6 74.4

Malaria status
Negative 18.5 66.6 8.7 86.2 4.25 1.2 11.5 83.1 30.1 69.9 <0.001

Positive 25.9 76.4 <0.001 16.7 88.6 0.000 2.5 0.4 11.5 85.5 <0.001 54.9 45.1

                
Relationships between participant characteristics and nutritional status Table 1

Note: The table is based on school children and adolescents who were assessed for anthropometric indices. Each of the indices is expressed in standard deviation units (SD) from 
the median of the WHO Reference 2007 for 5-19 years to monitor the growth of school-age children and adolescents.  
The table is based on children with valid dates of birth (month and year) and valid measurements of both height and weight. 
*Weight-for-age reference data is not available beyond age 10 because this indicator does not distinguish between height and body mass in an ageing period where many children 
are experiencing the pubertal growth spurt and may appear as having excess weight (by weight-for-age) when in fact they are just tall. 
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associated with the consumption of vegetables (five+ times per 
week) and meat (at any frequency per week) (Table 4). Pupils 
who consumed cereals at least five or more times a week had an 
18% higher risk of being anaemic compared to those who never 
ate cereals, while those who consumed vegetables or meat five 
or more times per week had a lower risk of being anaemic.   
 
Geographic representation of the prevalence 
of malnutrition and anaemia 
Maps illustrating the prevalence of stunting, anaemia and over-
weight according to the level of public health significance across 
all regions are presented in Figure 1. 
 

Stunting was comparatively higher in the Njombe (43.3%), 
Kigoma (36.2%), Kagera (34.1%) and Rukwa (33.4%) regions; 
the lowest prevalence was recorded in the Dar es Salaam region 
(14.4%). Anaemia prevalence was highest among pupils in the 
Pwani region (53.3%) and lowest in the Iringa region (13.4%). 
Overweight prevalence was highest in the Lindi region (7.2%) 
followed by the Mbeya and Morogoro regions (both 6.8%). 
 
Discussion and limitations 
Robust nationally-representative data for SAC and adolescents 
(5-19 years of age) has not been available in Tanzania which 
has hindered the inclusion of nutrition in national policies, 
strategies, guidelines and plans for this vulnerable group. The 
nationally-representative data presented here provides the evi-
dence required to support efforts to improve nutrition in this 
demographic in Tanzania. 
   

The findings indicate the co-existence of undernutrition, 
overnutrition and anaemia in SAC and adolescents. We found 
that girls are less likely to be stunted than boys which aligns 
with existing evidence from the region (Bork, 2017). Sex differ-
ences in nutritional status, particularly stunting, are poorly 
understood – various potential drivers exist including poorer 
neonatal outcomes in males (Elsmén, 2004), preferential 
treatment among female children in some communities (Sved-
berg, 1990) and higher morbidity among male children (Green, 
1992). Stunting prevalence was also lowest in the younger age 
groups. This could be partly explained by the increase in nutri-
tional interventions and an improvement in the nutrition status 
of women over recent years, corresponding with a steady 
decline in stunting among the younger children in Tanzania. 
As demonstrated previously (Nicholaus et al, 2020), rates of 
overweight and obesity are increasing in the country with 
females being more at risk than males.  
 

Dietary quality among SAC and adolescents was largely 
characterised by high intakes of cereals and grains, vegetables 
and legumes (beans, peas and nuts). Previous research has re-
ported increasing consumption of high-calorie foods among 
SAC and adolescents especially in urban areas (Ochola and 
Masibo, 2014). The data presented here similarly demonstrates 
high intakes of fried food and sweets (junk food) and soft 
drinks. A similar study from Kenya reported that the majority 
of primary school children consumed sweetened beverages 
and junk foods, including chips, sweets, sausages, doughnuts 
and chocolate, in the seven days prior to assessment (Kigaru et 
al, 2015). The consumption of readily available, high-energy 
food items is a major contributing factor to the rise in overweight 
and obesity as well as noncommunicable diseases in Tanzania 
and the region. To tackle this, there is a need to promote 
healthy diets in schools and improve school health and nutrition 
environments. Efforts should include integrating nutrition into 
the school curriculum, creating school gardens to promote the 
consumption of vegetables and fruits and increasing the uptake 
of other nutrition-sensitive interventions such as water, sanitation 
and hygiene and deworming programmes. 
 

Our survey showed that anaemia was common among 
SAC and adolescents in Tanzania with disparities across age 

 Food groups Never Once per 
week

2 to 4 times 
per week

5 times or 
more per week

Cereals and grains 2,464 (3.6) 5,977 (8.8) 12,171 (17.9) 47,428 (69.7)

Roots 9,483 (13.9) 17,518 (25.7) 23,232 (34.1) 17,807 (26.2)

Fruits (whole, juice) 10,185 (15.0) 25,191 (37.0) 21,429 (31.5) 11,235 (16.5)

Vegetables 3,937 (5.8) 15,448 (22.7) 26,718 (39.3) 21,937 (32.2)

Legumes (beans, 
peas, nuts)

4,827 (7.1) 16,557 (24.3) 26,528 (39.0) 20,128 (29.6)

Milk 24,531 (36.1) 20,401 (30.0) 12,869 (18.9) 10,239 (15.0)

Fish, seafood 8,732 (16.5) 11,999 (22.6) 21,387 (40.4) 10,863 (20.5)

Meat 19,572 (28.8) 29,252 (43.0) 14,851 (21.8) 4,365 (6.4)

Salted, smoked 
meats

40,865 (60.1) 27,175 (39.9) 0 0

Sweets, junk food 26,343 (38.7) 21,259 (31.2) 13,359 (19.6) 7,079 (10.4)

Soft drinks 23,599 (34.7) 25,135 (36.9) 12,798 (18.8) 6,508 (9.6)

Fried food 22,442 (33.0) 22,216 (32.7) 16,374 (24.1) 7,008 (10.3)

                Frequency of the consumption of various foods and 
food groups among school-aged children and 
adolescents in Tanzania 

Table 2

BMI-for-age cRR* (95%CI) p-value aRR** (95%CI) p-value

Thinness

Low DQS 1 . 1

Medium DQS 1.09 (1.03,1.15) 0.004 1.09 (1.03,1.15) 0.005

High DQS 1.11 (1.04,1.17) 0.001 1.10 (1.04,1.17) 0.002

Overweight

Low DQS 1 . 1

Medium DQS 0.89 (0.82,0.98) 0.016 0.91 (0.83,1.00) 0.043

High DQS 0.85 (0.77,0.94) 0.001 0.89 (0.81,0.98) 0.016

Obese

Low DQS 1 . 1

Medium DQS 0.86 (0.72,1.02) 0.083 0.88 (0.74,1.05) 0.150

High DQS 0.87 (0.73,1.05) 0.139 0.93 (0.77,1.11) 0.414

                Association between BMI-for-age and diet quality among 
school-aged children and adolescents in Tanzania  Table 3

Consumption of 
food groups

cRR.(95%CI) p-value aRR.(95%CI) p-value

Cereal

Never   1 1

1 to 2 times per week 1.01 (0.89, 1.1) 0.931 1.10 (0.93, 1.19) 0.403

3 to 5 times per week 1.19 (1.07, 1.3) 0.002 1.25 (1.11, 1.396) <0.001

5+ times per week 1.13 (1.02, 1.3) 0.022 1.18 (1.06, 1.32) 0.002

Fruits

Never   1 1

1 to 2 times per week 0.94 (0 .89, 0.99) 0.064 0.97 (0.92, 1.03) 0.288 

3 to 5 times per week 0.90 (0 .86, 0.95) <0.001 0.95 (0.9, 1.0) 0.07

5+ times per week 0.88 (0.83, 0.94) <0.001 0.97 (0.91, 1.04) 0.371

Vegetables

Never   1 1

1 to 2 times per week 0.97 (0.9, 1.05) <0.001 0.98 (0.91, 1.06) 0.628

3 to 5 times per week 0.93 (0.86, 1.00) <0.001 0.95 (0.88, 1.03) 0.206

5+ times per week 0.85 (0 .79, 0.92) <0.001 0.89 (0.82, 0.96) 0.004

Meat

Never   1 1

1 to 2 times per week 1.01 (0.89, 1.14) 0.931 0.94 (0.90, 0.98) 0.006

3 to 5 times per week 1.19 (1.07, 1.33) 0.002 0.90 (0.85, 0.94) <0.001 

5+ times per week 1.13 (1.02, 1.25) 0.022 0.90 (0.83, 0.98) 0.013

                Association between anaemia and the consumption 
of food groups among respondents (N= 23,167) Table 4

*cRR = Crude Risk Ratio  
**aRR = Adjusted Risk Ratio (Adjusted for age, sex and physical activity levels) 

*cRR = Crude Risk Ratio  
**aRR = Adjusted Risk Ratio (Adjusted for age, sex and physical activity levels) 
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lence categorised as severe according to WHO 
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egorised as moderate. Higher anaemia preva-
lence was also observed among children who 
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It is important to note the limitations of 

this analysis. The SMNS is a cross-sectional 
survey so data cannot be used to assess causality. 
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sonality should be compared and interpreted 
with caution. In addition, the study used a die-
tary assessment tool that is not validated in 
developing countries. 
 
Conclusion 
The SMNS findings indicate the existence of the 
triple burden of malnutrition among SAC and 
adolescents in Tanzania, posing a growing health 
challenge. The identification, promotion and im-
plementation of both nutrition-sensitive and nu-
trition-specific actions that simultaneously and 
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synergistically address undernutrition, over-
weight/obesity (and diet-related noncommuni-
cable diseases) and micronutrient deficiencies in 
line with the Tanzania National Multisectoral Nu-
trition Action Plan provides an important op-
portunity to improve the nutrition and health 
status among this demographic. We recommend 
a joint multi-sector response towards the sustain-
able scale-up of a comprehensive nutrition pro-
gramme with an intensified focus on making 
healthy diets accessible and affordable. We also 
recommend innovative approaches to address the 
built environment in and around schools and so-
cial and behaviour change communication ap-
proaches tailored to reach most children and ado-
lescents through schools, as well as other 
community-based platforms.   
 
For more information, please contact Sauli Epi-
mack at sepimack@gmail.com 


