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Abstract 

Background – Anaemia is a significant public health concern among adolescents in Dar es 

Salaam. Anaemia has adverse effects on maternal and child health, as well as intergenerational 

health. Adolescent girls are particularly vulnerable to anaemia due to blood loss during 

menarche and consumption of poor-quality diets. Poor diet quality is one of the major risk 

factors for anaemia, yet proper nutrition and early dietary supplements can correct anaemia 

before it causes detrimental effects. Despite the fact that adolescence provides a good window 

of opportunity for addressing nutritional problems, adolescents remain an under researched 

group and this study will add to the limited literature available on the association between 

dietary quality and anaemia in a low-income setting. 

Aim – To examine association between dietary quality and anaemia among 12–19-year-old 

adolescent girls in Dar es Salaam. 

Methods – A cross-sectional household survey was conducted among 540 adolescents aged 

between 12 and 19 in Dar es Salaam, Tanzania. Data from 282 girls was analysed in this study. 

Dietary quality was assessed using the Global Dietary Quality Score (GDQS). Dietary intake 

was collected using a 7-day food frequency questionnaire amended by the authors using widely 

consumed foods in Tanzania. Sociodemographic information and self-reported health status 

were also collected. Data cleaning and analysis was done using Stata version 18. Modified 

Poisson regression and ordinal logistic regression were used for the analyses. 

Results - The prevalence of anaemia in this study was 45.4%, and 44.7% of the adolescent girls 

were at high risk of poor diet quality. Among the anaemic girls, 22% of them had a high risk of 

poor diet quality. Menarche was associated with increased risk of being anaemic (ARR 1.69, 

95% CI 1.14, 2.50 p-value 0.009). Adolescents who were attending the secondary/higher level 

of education had a higher risk of poor dietary quality compared to those in primary school 

(ARR 1.19 CI 1.04, 1.37, p-value 0.096). Adolescents who came from households with 5 or 

more people had a 10% increased risk of poor dietary quality (95% CI 1.01, 1.19, p-value 

0.022) after adjusting for confounders compared to those from smaller households. Adolescents 

who consumed legumes 2-4 times a week had reduced odds of being anaemic compared to 

those who had them 0-1 times a week (AOR 0.40, CI 0.19, 0.83 p-value 0.014) while those who 

consumed sweets and ice cream 2-4 times a week had increased odds of being anaemic (AOR 

2.97, 95% CI 1.55, 5.69 p-value 0.001) 
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Conclusion – Our findings highlight a high prevalence of anaemia and poor diet quality among 

adolescent girls in Dar es Salaam. Interventions aimed at improving dietary diversity, nutrient 

intake and access to micronutrient rich foods are essential for improving the overall diet quality 

and associated health outcomes like anaemia in this vulnerable population.  
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1.1 Introduction 

Adolescence, according to the World Health Organization (WHO) is defined as a period of life 

that ranges from 10-19 years which is a transition from childhood to adulthood characterized by 

major physiological and social changes. Adolescents constitute 1.2 billion (18%) of the world 

population, 90% of whom live in low- and middle-income countries (1). This makes 

adolescents a critical segment of the global population whose health needs are important for 

sustainable development. In Tanzania, adolescents constitute about 23% of the total population 

(2).  

Adolescence is characterized by rapid growth and development where 45% of skeletal growth 

takes place and 15 – 25% of adult height is achieved (3). As a result of the increased nutritional 

needs to allow growth and development, poor dietary diversity and dietary inadequacies are 

major threats to adolescents due to poor eating habits and their specific psychosocial factors(4). 

Iron needs, for example increase in adolescent girls owing to menarche and menstrual blood 

loss. Consumption of high-quality diets is therefore essential for adolescents to cater for the 

increased needs as well as to build a good foundation for good adult health.  

In this era of fast demographic, epidemiological and nutritional transitions, adolescents 

especially in low- and middle- income countries are experiencing a complex triple burden of 

malnutrition (5). Whereas micronutrient deficiencies, stunting and underweight remain 

prevalent, overweight and obesity are increasing in low- and middle-income countries (5). Poor 

dietary quality and diversity is one of the major causes of all forms of malnutrition throughout 

life. Lack of dietary diversity is a severe problem among poor and vulnerable populations in the 

developing countries because their diets are predominantly based on starch staples, with little or 

no intake of animal products and fresh fruits and vegetables (6). These plant-based diets are low 

in essential micronutrients and the ones that they have are usually in a form that is not easily 

absorbed.  

Anaemia is a significant public health problem  which affects an estimated 1.93 billion people 

in worldwide (7). The majority of affected individuals reside in low and middle income 

countries with children and women bearing the greatest burden (8). There  are about 273 million 

children, 32 million pregnant women and 496 million non-pregnant women threatened by 

anaemia globally and the majority of these live in low- and middle income countries (8). Iron 

deficiency anaemia is the most common form of anaemia at the start of adolescence, attributed 
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to increased nutritional requirements due to the accelerated growth spurt and the onset of 

menstruation (9). 

Adolescence provides a good window of opportunity for addressing nutrition related global 

health problems as this developmental stage is characterized by rapid growth and development. 

Designing effective intervention plans tailored to the specific needs of adolescents requires a 

deep understanding of their dietary patterns, food preferences and daily eating habits. While 

anaemia has some of its root causes in the adolescent period, most studies have been focusing 

on the prevalence of anaemia and suggested interventions among pregnant women (10).  

Population-wide interventions like iron supplements are given to pregnant women when there is 

a possibility that anaemia can be prevented during adolescence with more cost-effective 

population-wide interventions if clear factors associated with it are known (11). The few studies 

that have been conducted amongst adolescents have mainly focused on school going 

adolescents, inadvertently leaving out those adolescents who are out of school. This gap in 

research leaves an important segment of the adolescent population underserved and overlooked 

in terms of nutritional interventions and health promotion efforts.  

Adolescence serves as a crucial preparatory phase for motherhood especially in developing 

countries where approximately 25% of women have their first child at the age of 19 and below, 

and many more pregnancies during the following years. (12). Given the unpredictable timing of 

pregnancies, it is important to equip adolescent girls with the necessary knowledge and 

resources to mitigate the potential risk factors of adverse maternal and child health outcomes 

like anaemia. Interventions must address the multifaceted yet preventable risk factors of 

anaemia like nutritional intake, malaria and parasitic infections. 

Limited data are available on the burden of anaemia amongst adolescent girls in Tanzania. A 

2023 school based survey conducted  in Dar es Salaam among 10-14 year adolescent boys and 

girls  found that 58% of them had anaemia (13). Anaemia accounts for about 14% of the 

indirect causes of maternal deaths in Tanzania according to a hospital based retrospective  study 

that was conducted in 2019 in Tanzanian government hospitals. (14). The burden of maternal 

mortality can be attributed to the unprecedented burden of anaemia during the pre-pregnancy 

and pregnancy periods, which is commonly associated with inadequate dietary diversity and 

inadequate dietary intake (14). This study therefore aimed to examine the dietary quality of 

adolescent girls in Dar es Salaam, Tanzania and its impact on the prevalence of anaemia.  
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2.1 Literature Review 

2.1.1 Anaemia aetiology and epidemiology  

Anaemia can be defined as a  condition in which the total count of red blood cells in circulation  

and their ability to carry oxygen is inadequate to fulfil physiological requirements (15). WHO 

defines adolescent girls as anaemic if their haemoglobin levels are below 12 mg/dl (16). Cut 

offs for anaemia haemoglobin concentration vary with gender, age, and pregnancy status. 

Haemoglobin concentration is the predominant haematological assessment method utilized to 

define anaemia. Hb levels naturally vary based on factors such as age, gender, pregnancy status, 

genetic makeup and environmental influences (15).  

Biologically, anaemia arises from an imbalance between loss and production of red blood cells.   

The imbalance can be a result of nutritional deficiencies, inflammation, genetic haemoglobin 

disorders or excessive erythrocyte loss due to haemolysis or blood loss (15).  Sex variation in 

Hb concentrations emerge during puberty due to the impact of menstruation on iron reserves, 

consequently leading to differences in anaemia prevalence and these differences persist 

throughout the reproductive years.  

Common causes of anaemia include iron deficiency, heavy menstrual bleeding, hookworm 

infection, schistosomiasis, malaria, Hb disorders like sickle cell, and vitamin A, B12 and folate 

deficiency (15). Nutritional anaemia occurs when hematopoietic nutrients which are essential 

for the production and maintenance of red blood cells are inadequate to fulfil the body’s 

requirements (17). Nutrient deficiency is caused by inadequate dietary intake, increased nutrient 

loss, for example through heavy menstrual blood loss and impaired absorption of nutrients. Iron 

deficiency is considered the most common nutritional deficiency leading to anaemia (18). 

2.1.2 Anaemia among adolescents 

Anaemia is estimated to be the greatest nutritional problem during adolescence (10 – 19 years) 

(19). Anaemia in adolescence can have long lasting negative effects on adolescents’ cognitive 

function and growth. Anaemia has been associated with increased maternal morbidity and 

mortality and if pregnancy occurs during adolescence, anaemia increases the incidence of poor 

birth outcomes in the infant (for example low birthweight) (19). Adolescence is a period of 

intense growth secondary only to infancy, and during adolescence overall nutrient needs are in 

high demand to support growth and resulting physiological changes.  
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Iron is one of the most essential nutrients that is required during adolescence to support 

physiological processes such as haemoglobin production and enzyme function (19). The body 

needs more iron when it is growing rapidly and when frequent blood loss occurs, for example 

during menstruation. Adolescent girls are therefore more vulnerable to anaemia than their male 

counterparts and the negative effects of anaemia among adolescent girls justifies robust  public 

health interventions targeted towards them (20). Unfortunately, initiatives to prevent anaemia 

commonly target young children and pregnant and lactating women, leaving out adolescents. 

2.1.3 Prevalence of anaemia among adolescents and associated causes  

The prevalence of anaemia among adolescents is 27% in developing countries and 6% in 

developed countries (21). Anaemia affects 30% of all female adolescents and 20% of male 

adolescents in low-and middle- income countries. In 2019, the World Health Organization 

estimated that the prevalence of anaemia among women of reproductive age was 30% globally 

(22). Among the women of reproductive age, the prevalence of anaemia was highest among 

girls aged 15-19 years.                                               

A 2022 systematic review and meta-analysis in Ethiopia found that the pooled prevalence for 

anaemia among adolescent girls was 23% and it was associated with low dietary diversity, 

illiterate mothers, household greater than 5, food insecure household and menstrual blood flow 

for more than 5 days (23). A study conducted in the United Kingdom in a school attended by 

children from diverse ethnic and socio-economic backgrounds found that  vegetarian diets from 

ethnic minorities were associated with low haemoglobin levels  (24). However, due to the low 

response rate of people from ethnic minorities in this study which the authors attributed to a 

questionnaire that asked sensitive questions, the prevalence was not so reliable. 

A 2019 cross sectional study conducted on adolescent girls in rural India found a 48% 

prevalence of anaemia, which was mainly associated with socioeconomic status (25). Anaemia 

was more prevalent among late adolescent girls and adolescents with low socioeconomic status 

than their respective counterparts. Females who had started menstruation had higher odds of 

having moderate and severe anaemia demonstrating the likely impact of blood loss on 

haemoglobin levels (26). During late adolescents, girls tend to be more concerned about their 

body image and this can cause uniformed dietary choices that result in micronutrient 

deficiencies. This study however did not assess the nutritional status and dietary habits of the 

adolescents. Many studies have found associations between poor socioeconomic status and 
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anaemia among adolescents highlighting the need to introduce policies and interventions that 

curb socioeconomic disparities. 

In Zanzibar, a survey found a 53% prevalence of anaemia in 2023 (27). Adolescents who shared 

toilets had higher odds of moderate or severe anaemia compared to those who used private 

toilets. Poor sanitation and hygiene practices were associated with anaemia, supporting the idea 

that in order to address anaemia, it is important to focus on the cycle between infectious disease, 

inflammation and anaemia (27). Inflammation and anaemia are both directly related to 

sanitation and hygiene and improved access to decent sanitation services can help address 

anaemia. 

A cross sectional study in Turkey on the prevalence and risk factors of anaemia found that the 

odds of being anaemic were higher in girls compared to their male counterparts (28). Anaemia 

was associated with socio-economic status of the family, traditional eating habits, fear of 

gaining weight and irregular eating habits. Parents, peers and mass media are some of the major 

influencing factors of adolescents’ eating habits with peer pressure more likely to outweigh 

parental guidance (29). 

A 2023 school based study conducted among 10-14 year adolescents in Ethiopia, Sudan and 

Tanzania on the burden and determinants of anaemia found a 58% anaemia prevalence in 

Tanzania (13). Poor dietary quality, poor sanitation practices and household food insecurity 

were associated with anaemia. Contrary to many studies globally, this study found that being a 

boy was associated with a greater risk of being anaemic. While this might be because many 

adolescents in this study had not reached menarche, a study in Ethiopia suggested that girls 

commonly spend more time at home therefore they may have better access to meals pointing g 

out to the potential importance of socio-cultural practices (30). 

2.1.4 Consequences of anaemia for adolescent girls  

Iron deficiency is a major public health problem in many developing countries which 

contributes significantly to reduced work productivity and economic output as well as to 

increased morbidity and mortality (31). Low levels of haemoglobin, as a result of anaemia 

hinder the transport of oxygen in the blood, leading to diminished physical and mental 

capabilities, as well as increased susceptibility to various health hazards among adolescents 

(32). Anaemia interferes with the growth of adolescents, their quality of life, physical 

productivity and cognitive performance. Micronutrient deficiency among women is one of the 
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primary causes of low birthweight and poor growth amongst babies which is a significant 

contributor to child mortality and growth retardation throughout childhood, adolescence and 

adulthood for the babies that survive (33). Sustainable development therefore requires that 

attention be paid to the health of adolescent girls to help them reach their full potential and 

achieve gender equality as well as to ensure better health of the offsprings. 

Biological differences between adolescent girls and boys during puberty, for example menstrual 

blood loss imply different nutritional requirements (34).  Owing to menarche, the female 

adolescent body requires more iron and it also loses more iron during this period (20). While all 

adolescents are at risk of malnutrition, adolescent girls are more vulnerable to iron deficiency 

which  is the most common form of nutritional anaemia (35). In adolescent girls, the intentions 

to maintain a satisfactory body image might push them to have unhealthy eating patterns like 

skipping meals or deliberately avoiding nutritional foods. In addition, the onset of menstruation 

increases the iron requirements of adolescent girls. Tackling the current and intergenerational 

burden of malnutrition therefore requires us to look at the quality of the diet for this group and 

the possible associations with malnutrition.  

2.1.5 Dietary Intake of adolescents in sub-Saharan Africa 

Poor diet quality is a known risk factor for malnutrition. In low income countries, poor 

functioning economic and food systems contribute to the provision of inadequately nutritious 

diets (36). This results in limited access to food with essential micronutrients such as fruits, 

vegetables, nuts and animal source food like dairy, particularly impacting adolescents. The 

global transition in food systems has also contributed to an increased consumption of unhealthy 

foods among adolescents, including refined, processed and fast foods as well as sugar-

sweetened beverages by adolescents (37).  

A study conducted in Brazil found that 97% of the adolescents studied had inadequate diet and 

the quality of diet was inversely associated with age (38). Fruits, milk and dairy products 

consumption had the lowest mean contribution to the dietary quality score in this study. 

Adolescents who were more physically active had higher mean Healthy Eating Index scores 

(38). Troiano et al, in the National Health and Nutrition Surveys III reported that milk 

consumption had decreased due to increased intake of soft drinks (39).   

A cross sectional study conducted in Dar es Salaam in 2023 found that only 27% of adolescents 

had a low risk of poor diet quality (36). Vegetable consumption was low while the consumption 
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of fried foods away from home and refined grains and baked goods was high. Adolescent girls 

worldwide are known to be at high risk of poor diet quality. A systematic review on dietary 

intake and practices among adolescent girls in LMICs showed that 30% of the girls consumed 

fruits daily, 50% consumed carbonated soft drinks at least 2-3 times a week while 78% of the, 

ate salty, fried or sweet food 4-6 times a week(35). The same study showed that 50% of the girls 

did not consume three meals per day (35). These unhealthy eating practices put adolescent girls 

at high risk of nutritional inadequacy, increasing the prevalence of the triple burden of 

malnutrition among this group.  

Another cross-sectional study conducted in Zanzibar, in 2023 found that diet quality among 

adolescents was mainly characterized by low animal-sourced foods and high intake of fried 

foods and sweetened beverages (40). This was consistent with another study conducted among 

16-19 year old adolescents in Kilimanjaro region, Tanzania, where 51% of the study 

respondents reported consumption of meat 1-2 times a week and the authors attributed this to 

the monotonous diet available at boarding schools (41). 

2.1.6 Factors influencing dietary intake. 

A systematic review on the determinants of dietary behaviour among women of reproductive 

age in sub-Saharan Africa found a wide range of qualitative data on the factors influencing 

dietary behaviour (42). The determinants were categorized into a socio-ecological framework 

with institutional factors, community level factors, interpersonal factors and intrapersonal 

factors.  

2.1.6.1 Institutional Factors  

Institutional factors encompassed religious dietary restrictions and food deserts.  The term food 

deserts refers to the differential accessibility and availability of nutritious and affordable food 

across socioeconomically privileged and underprivileged areas (43). Studies have found that 

areas with people of low socio-economic status are usually underserved by food retailers (43). 

Dietary choices are influenced by the dietary advice from churches and information exposure 

during school life (42).  This review found that dietary advice from religious institutions had 

high influence on dietary decisions made by people. Food deserts and the availability of high 

energy dense nutrient poor foods in schools, workplaces and other institutions where people 

spend much time in were also found to have an influence on their dietary choices and decisions. 

2.1.6.2 Community Factors 
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Community level factors include cultural beliefs and physical environment. Several cultural 

beliefs influence dietary behaviours. Body image was reported to have an impact on dietary 

intake, where being overweight is associated with health and wealth while weight loss is a 

source of stigma (42).  Additional cultural beliefs reported included assigning a low social 

status to fruit, vegetable and legume consumption while eating out and eating unhealthy fast 

food was associated with being rich. Physical environment encompasses accessibility of 

unhealthy foods, virtual environment, social networking opportunities as well as climate related 

barriers. Food choices were reported to be influenced by readily available and cheap unhealthy 

food and energy-dense nutrient poor street food. Nutrition information shared through media 

outlets was also reported to influence food choices (42). 

2.1.6.3 Inter-personal factors 

Interpersonal level factors include household factors, social environment and role models. The 

presence of a housewife was associated with reduced frequency of eating out and large 

household sizes prioritized satiety-inducing carbohydrates over other food groups (42). Dietary 

decisions were reported to be mediated by family and friends. Peer influence was also reported 

to be associated with increased consumption of energy-dense street/fast-food in a study 

conducted in Johannesburg, South Africa (44). At household level, the determinants were 

parental education and occupation, household size and income and socioeconomic status (45).  

2.1.6.4 Intra-individual determinants 

Intra-individual determinants of dietary behaviours that were identified in this review include 

food and nutrition knowledge, food attitude, psychological and physiological factors, time and 

financial barriers, food skills, food habits, age and socio-economic status (42). Studies reported 

a positive attitude towards unhealthy energy dense foods as they were perceived to taste better, 

requiring minimal preparation time. Financial difficulties determined low fruit and vegetable 

intake and it was reported that a balanced diet was difficult to sustain owing to financial 

constraints. A low-income status was found to be a predictor of high consumption of unhealthy 

foods in Ghana, Kenya and South Africa while, in contrast,  a high income status was a 

predictor of high consumption of unhealthy foods in Tanzania (42).  

A cross sectional study conducted in Ecuador on individual environmental factors influencing 

adolescents and dietary behaviour found that vegetable intake and unhealthy snacking were 

associated with individual adolescent factors (perceived benefits) (46). Adolescents who 
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consumed vegetables more perceived them as vital to healthful eating. Breakfast and sugary 

drink consumption in this study were associated with socio-environmental factors (school 

support and parental permissiveness). Individual factors related to dietary behaviour in this 

study were perceived benefits and barriers, self-efficacy, and a better understanding of healthy 

food. Common unhealthy eating habits among adolescents include meal skipping, eating away 

from home, fast food consumption and snacking (47). Adolescents adopt eating habits during 

this stage of life where they start making independent decisions. They may take poor eating 

habits to adulthood influencing their nutritional status and those of the next generations later in 

life (48). 

2.1.6.5 Socio-environmental and economic factors 

A systematic narrative review on socio-cultural and economic determinants and consequences 

of adolescent undernutrition and micronutrient deficiencies in LMICs showed that significant 

determinants of undernutrition at individual level were age, sex, educational and literacy level, 

working status and religion (45). Environmental factors were physical environment, 

accessibility to healthy food, social environment, parental permissiveness, and school support 

(46). Schools that promote healthy dietary choices need to be complemented by individual 

appreciation of health benefits, parental support and access to healthy foods as well as limited 

access to unhealthy food. 

A school based survey conducted in Ethiopia, in 2020 found that early adolescent age, a food 

insecure household, low dietary diversity score, high peer pressure on eating and body concern 

were significantly associated with micronutrient inadequacies among adolescent girls (49). Low 

consumption of major sources of micronutrients like animal-based foods, fruits and vegetables 

among adolescents contributes significantly to nutrient inadequacy and malnutrition. Poor 

economic status might be a barrier to accessing micronutrient rich foods since these are 

normally expensive in sub-Saharan Africa (49). Other reasons highlighted by the authors in this 

Ethiopian survey were lack of parental education and the lack of awareness of adolescents 

themselves on micronutrients needs and associated benefits to their health (49). Education 

increases parental knowledge on nutrition, helping parents dive their adolescents’ dietary 

choices from sugary foods to high quality micronutrient rich food sources. 

2.1.7 Dietary quality and anaemia 
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Poor diet quality is a risk factor for anaemia, underweight, overweight and obesity among 

adolescent girls. Undernutrition is a major public health problem amongst women and girls in 

low- and middle income countries, prevention of intergenerational malnutrition requires 

interventions targeted towards girls that go beyond the conventional maternal and child health 

care (50). Insufficient intake of vitamins, dietary iron, and high-quality protein can disrupt the 

stability of red blood cell membranes, leading to different types of anaemia (51). Iron 

deficiency anaemia is the most common form of anaemia therefore improving dietary quality 

can go a long way in reducing the burden of anaemia. 

Meal patterning is a critical component of dietary quality, a cross sectional survey conducted on 

school going 12-19 year old adolescent girls found that eating occasions of 3-4 times or more 

were associated with greater odds of developing anaemia compared to eating occasions of less 

than 3 times a day (52). Girls who skipped dinner were less likely to be anaemic compared to 

those did not skip dinner and the authors attributed this to the fact that starchy foods may inhibit 

iron absorption due to phytate content (52). Frequent consumption of low diversity meals may 

contribute to low protein and micronutrient intake, both of which play an important role as a 

carrier and enhancer of iron absorption and eating frequency may influence energy intake along 

with nutrient density of iron folic acid (53).  

In an Australian survey it was revealed that children less than 2 years of age and girls aged 12-

15 had the least iron intake among all population groups (54). Adolescent girls had the greatest 

risk of iron deficiency because 65% of them had an iron intake less than the age specific 

recommended dietary intake (RDI) at a time in their development that coincided with menarche 

and puberty growth spurt. In a community based cross-sectional study conducted in slums in 

South India in 2006, meat consumption was associated with higher haemoglobin levels.  

Significant associations were observed between anaemia and infrequent or non-consumption of 

meat (55).  A significant number of studies have also reported an association between estimated 

absorbable iron intakes and iron deficiency. A 2007 Benin study found that among the 100 

school girls who participated, 73% met the recommended iron intake but only 27% had 

estimated absorbable iron intake, 97% of the iron intake was non-heme iron and as a result 43% 

of the subjects were anaemic (56). It was therefore recommended that efforts of reducing the 

prevalence of anaemia should focus on increasing the heme content of the diet and the 
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bioavailability of iron by promoting consumption of affordable local foods rich in iron and iron 

absorption promoters like vitamin C and meat. 

Dietary diversity is a key element of overall diet quality. A cross sectional study conducted in 

Ethiopia in 2018 on the prevalence of anaemia and the associated risk factors highlighted that 

low dietary intake of nutrient dense foods like meat, eggs and milk is usually associated with a 

higher prevalence of anaemia. Lack of dietary diversity is a proxy indicator of poor 

micronutrient intake which exposes adolescents to anaemia and other micronutrient 

deficiencies. In the study conducted on the burden and determinants of anaemia among in 

school young adolescent boys and girls  in Ethiopia, Sudan and Tanzania, 80% of the 

adolescents had poor dietary diversity and 70% of them had low/moderate dietary quality (57).  

Adolescents with moderate/low dietary quality scores were more likely to be moderately or 

severely anaemic after adjusting for confounders. Dietary diversity and food insecurity also had 

significant associations with anaemia in this study. A higher dietary quality score was associated 

with higher haemoglobin score in the cross sectional survey in Indonesia (52). 

Common unhealthy eating habits among adolescents include meal skipping, eating away from 

home, fast food consumption and snacking (47). Adolescents adopt eating habits during this 

stage of life where they start making independent decisions and they may take these to 

adulthood influencing their nutritional status and those of the next generations later in life. The 

mushrooming of fast food outlets and the paradigm shift towards industrialization and cultural 

changes globally has the potential to significantly compromise healthy eating practices and the 

quality of diets in developing countries where information on healthy diets and the money to 

afford it can be limited (47).  

2.2 Conceptual Framework  

The conceptual framework developed here is rooted in the extensive literature review conducted 

on anaemia prevalence, its determinants and the dietary patterns among adolescent girls. By 

synthesizing findings from various studies, the conceptual framework explains the interplay 

between individual, socio-environmental, economic and institutional factors that influence 

dietary behaviours and nutritional status among adolescent girls. This framework serves as a 

theoretical lens  to understand the multifaceted nature of  anaemia and dietary quality among 

adolescents and the underlying determinants guiding the design and interpretation of the present 

study.  
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We explored the underlying determinants of both anaemia and dietary quality as shown in 

Error! Reference source not found.. Additionally, the list of food groups from the GDQS was 

used to find associations between dietary intake and anaemia. By grounding our research in this 

framework, we aimed to explore the associations between dietary quality, socio-environmental 

factors and anaemia prevalence among 12–19-year-old girls in Dar es Salaam, Tanzania.  

 

Figure 1: Study conceptual framework developed from literature review 
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2.3 Study Rationale 

Anaemia poses a significant public health threat among adolescents in many low- and middle-

income countries. It affects their physical and cognitive development resulting in decreased 

academic performance, fatigue and reduced productivity (17). Adolescent girls are vulnerable to 

anaemia due to menstrual blood loss coupled with poor dietary habits and increased nutritional 

demands. Anaemia during adolescence can have long term health complications including risk 

of chronic diseases in adulthood, maternal complications, maternal mortality. Anaemia during 

pregnancy is associated with adverse effects on the mother and health outcomes of the baby, 

contributing to maternal and perinatal mortality. Disparities in anaemia prevalence exist based 

on socioeconomic status. Diet quality is an important modifiable risk factor for anaemia, access 

to nutritious food however can be affected by socioeconomic status, knowledge and education. 

Research therefore should aim to identify and address these disparities to ensure equitable 

access to healthcare. Adolescence provides a good window of opportunity for addressing global 

health and intergenerational health problems. Understanding the risk factors of anaemia and 

tailoring suitable interventions is essential in reducing the overall burden of anaemia and 

promoting the health and well-being of adolescents.  

2.4 Problem Statement 

Despite the recognized importance of addressing anaemia among adolescents and the 

importance of diet in reducing the burden, there is lack of comprehensive research focusing on 

the dietary intake and prevalence and aetiology of anaemia among adolescents who are in and 

out of school in Dar es Salaam. Research and interventions on anaemia have primarily focused 

on pregnant women and a few studies have focused on adolescent girls. Interventions like iron 

supplements and deworming have resulted in small but significant declines in the prevalence of 

anaemia among vulnerable populations in Tanzania (14). Cost effective interventions targeted at 

adolescent girls can go a long way in reducing the burden of anaemia and the adverse effects it 

has on the health of women and children. Many risk factors of anaemia can be prevented by 

understanding the eating habits of adolescent girls during this stage of their life. The few studies 

on adolescents in Tanzania have targeted adolescents of both sexes who are in school. This 

leaves out a considerable proportion of adolescents who are not attending school, who carry a 

greater risk of getting pregnant early and might lack the basic knowledge of which foods they 

should consume to aid micronutrient uptake. Understanding dietary patterns of adolescent girls, 

their consumption of iron rich foods and the safety of the food that they consume from parasitic 
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infections can open room to design interventions that will reduce the burden of anaemia pre-

pregnancy and during pregnancy. This study therefore aims to examine the association between 

dietary quality and anaemia among adolescent girls in Dar es Salaam, Tanzania. 

2.5 Research Questions 

2.5.1 Main Question 

What is the burden of anaemia among adolescent girls in Dar es Salaam and how is associated 

with the quality of the diet consumed by adolescents.  

2.5.2 Specific Research Questions 

1. What is the burden of anaemia among adolescent girls in Dar es Salaam Tanzania? 

2. What is the quality of the diet being consumed by the adolescents in Dar es Salaam? 

3. What is the association between dietary quality and anaemia amongst adolescent girls in 

Dar es Salaam? 

2.6 Research Objectives 

2.6.1 Main Objective 

To examine the prevalence of anaemia among adolescent girls in Dar es Salaam and how it is 

associated with the quality of the diet consumed by adolescents. 

2.6.2 Specific Objectives 

1. To examine the burden of anaemia among adolescent girls in Dar es Salaam, Tanzania 

2. To examine the dietary intake of female adolescents in Dar es Salaam in Tanzania 

3. To explore the association between dietary quality and the burden of anaemia among 

adolescent girls in Dar es Salaam, Tanzania 
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3. Methodology 

3.1 Study design 

This study was a cross-sectional household survey conducted in Dar es Salaam from August to 

September 2023. 

3.2 Study setting  

The study is part of a bigger project titled ‘The triple burden of malnutrition among adolescents 

in Dar es Salaam, Tanzania, what is the magnitude and associated factors?’. Three master theses 

have been produced from the bigger study. The study presented in this thesis is focusing on 

dietary quality and association with anaemia among adolescent girls, another study is focusing 

on the double burden of malnutrition, looking into co-existing anaemia and overweight/obesity 

among adolescent girls and boys while the third one is focusing on undernutrition and 

associated factors among adolescent boys and girls. 

Tanzania has a young population and it is home to 12 million adolescents according to the 

UNICEF (58). Dar es Salaam is Tanzania’s biggest city with a total population of 13.383,362 

(59). Dar es Salaam has a land area of 1,393 square kilometres and a population density of 

3,100 people per square kilometre and it is reported to be one of the fastest growing cities in the 

world, ranking third in Africa and ninth in the world (59). This study was conducted in Dar es 

Salaam city. Dar es Salaam city is one administrative unit in the Dar es Salaam region, with a 

total population of 1,649,912 according to the 2022 census (60). 

3.3 Sampling and sample size 

The original sample size of this study was 540. This was calculated by a statistician based on 

the objectives of the three master theses in this study. The biggest sample size was needed to 

estimate the prevalence of overweight/obesity. With a baseline prevalence of 9.9% from a study 

conducted in Dar es Salaam (36), 528 adolescents were needed to estimate the prevalence of 

overweight and obesity with 80% power, a probability of 95%, a design effect of 1.2 and 

assuming a 10% non-response rate. Since the other two theses were studying both male and 

female adolescents, the study was conducted with the assumption that half of the participants 

would be girls, which would be enough for this particular thesis. 
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For this particular study, sample size of 194 adolescent girls was required to estimate the 

prevalence of anaemia to within ± 10% with probability of 95% and a baseline estimate of 50%. 

With a design effect of 1.2 to adjust for clustering, a sample size 233 was required and with the 

assumption of a 10% non-response rate, 260 was the target. The most recent estimate of the 

prevalence of anaemia among adolescent girls in Dar es Salaam was 47% at the time of the 

study (13).  The sample size is shown in Figure 2. 

 

 

 

 

 

 

 

Figure 2: Sample size flow chart. 

Multistage cluster sampling was used in this study. The 2022 administrative units population 

distribution report from the Ministry of Finance and Planning and the National Bureau of 

Statistics in Tanzania was used to get the population and household information in Dar es 

Salaam City. Probability proportional to size sampling was used to select 45 clusters 

(enumeration areas) in the 36 councils of Dar es Salaam city. A systematic random walk was 

the used to randomly select 12 households in each of the 45 clusters to give a total sample size 

of 540 adolescents. Data collectors would select a starting point in a central location of the 

cluster then randomly throw a pen to get the starting direction. Where there was more than one 

adolescent in a household, an adolescent was randomly selected to participate in the study.  

Original sample size 

n = 540 

523 consenting 

households 

Final sample size 

n = 282 

258 boys excluded. 

17 households did 

not consent.  
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3.4 Study population  

The study was conducted among adolescents aged 12 to 19 years in Dar es Salaam. This study 

only analysed results from adolescent girls. Adolescent girls who were in and out of school 

were included in the study through a household survey. None of the adolescent girls 

interviewed in this study was four months or less postpartum or visibly pregnant. This was set 

as an exclusion criterion to prevent biased anthropometric measurements and haemoglobin 

status since it has different cut off points for pregnant versus non-pregnant women. Household 

members for this study were defined as people who were living in the household for more than 

six months at the time of the study.   

3.5 Data Collection 

Data was collected electronically using Open Data Kit (ODK) to ensure good data quality and 

avoid incomplete responses. A validated questionnaire (see Annex  5) was used to collect data 

on household characteristics, household food insecurity, individual demographic information, 

sedentary habits, physical activity, food environment, health status, behaviour practices and 

girls’ information on menarche and dietary habits. A 7-day food frequency questionnaire was 

used to assess dietary intake of the adolescents. The FFQ was standardized and modified 

according to local foods in the Tanzania food composition tables. Careful amendments were 

done to the FFQ during the data collection training to minimize the response burden on the 

adolescents and ensure key food groups were represented. The questionnaire was translated to 

Swahili and pre-tested by the research assistants in order to improve its validity.  

Data was collected by 16 trained data collectors. These were mostly nutritionists and nurses 

who had experience in nutrition research. The data collectors and supervisors were trained for 

three days to have consensus and same understanding of what each question in the 

questionnaire intended to measure and have a standard way of taking anthropometric and 

haemoglobin measurements. The training was done by the team of master students in the 

project – me, Christina J Kimaryo and Josephine E Massawe with help and support from our 

academic supervisors. We developed a training manual and a copy of standard operating 

procedures which is attached in Annex  7. 
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Data collectors reported to their supervisors Josephine and Christina who were Swahili speakers 

while Nancy facilitated the logistics and daily data quality checks. Data quality checks included 

ensuring that data was collected within the boundaries of given clusters, all questions were 

answered and information was entered correctly. If anything was clear, the data collectors 

would clarify on the given day and all matters were addressed before the following day. We 

developed tracking forms and cluster control sheets to ensure that all household codes were 

entered correctly. Data collectors had paper copies of the questionnaires as back up in the event 

of gadget malfunction, none of the interviews was conducted using a paper questionnaire. 

3.7 Diet Quality Assessment 

Dietary assessment was done using a 7-day food frequency questionnaire. We amended the 

questionnaire by using foods that are widely consumed in Tanzania. The list of foods was found 

in the Tanzania Food and Nutrition Composition tables (61)  Dietary quality was measured 

using the Global Diet Quality Score (GDQS). GDQS is a novel measure for dietary quality 

which is used to assess the consumption of healthy and unhealthy food groups that have been 

associated with diet related chronic diseases and poor pregnancy outcomes (36). The GDQS 

groups food into sixteen healthy food groups which are dark leafy vegetables, deep orange 

vegetables, deep orange tubers, cruciferous vegetables, other vegetables, citrus fruits, other 

fruits, legumes, nuts and seeds, poultry, fish, whole grains, liquids and oils, low fat dairy and 

eggs. The eight unhealthy groups are white root tubers, red meat, processed meat, refined grains 

and baked foods, sugar sweetened beverages, sweets and ice-creams, juices, high fat dairy, and 

purchased deep fried foods. In this study, we categorised red meat as healthy because of its high 

heme-iron content that is  beneficial for people with iron deficiency anaemia and those at risk of 

developing it. 

For this study, the dietary quality assessment using GDQS was adopted and modified from a 

2023 study by Madzorera et al on the status and influencing factors for dietary intake and 

quality for young adolescents in Sub-Saharan African countries. (36). The GDQS incorporates 

the diversity of nutritionally important foods consumed across the low- and middle- income 

countries and has been validated in Sub Saharan Africa including in Tanzania (62). It has also 

been validated for associations with higher micronutrient adequacy and lower risk of poor 

nutrition outcomes including anaemia and underweight in multiple sites.  
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GDQS was computed using frequencies rather than amounts per day because a food frequency 

questionnaire was used to collect dietary intake. No amounts were collected; thus, frequencies 

were used for the scoring and analysis. Frequency of consumption was recorded as a) never, b) 

once per week, c) 2-4 days a week, d) 5-6 days a week and e) daily. Both low and high fat dairy 

were classified as healthy as dairy is an important source of nutrients for adolescents.  High 

consumption of red meat got the highest number of points  in this study because red meat is the 

main source of heme iron (63).  

Scoring was done as shown in Table 1.  

Table 1: GDQS food groups score allocation. 

Food type Number of days per week Points allocated 
Dark green vegetables, legumes, nuts and 
seeds 

0-1 days per week 0 points 

 2-4 days per week 2 points 
 ≥ 5 days per week 4 points 
   
Cruciferous vegetables, deep orange 
vegetables, deep orange tubers and other 
vegetables 

0-1 days per week  
 

0 points 

 2-4 days per week 0.25 points 
 ≥ 5 days per week 0.5 points 
   
Red Meat 0-1 days per week 0 points 
 2-4 days per week  1 points 
 ≥ 5 days per week 2 points 
   
Unhealthy food groups 0-1 days per week 2 points 
 2-4 days per week  1 point 
 ≥ 5 days per week 0 points 
   
Dairy Any servings 2 points 
 

All adolescents were assigned a low intake of low-fat dairy because low fat dairy consumption 

is difficult to get in Tanzania and difficult to ascertain for adolescents. Dairy is also important 

for their growth during adolescents thus whoever consumed dairy was assigned 2 points (36). 

3.8 Haemoglobin measurements 

Haemoglobin concentration was measured using portable HemoCue machines. A capillary 

blood sample was collected from the fingertip of each participant using an aseptic technique 

through sterile single use disposable lancets and disinfectants. The blood samples were taken by 
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trained data collectors and were disposed in the presence of the participant after the 

haemoglobin was measured and recorded. 

3.9 Data management and analysis 

Cleaning, coding and analysis of data was done using the statistical package STATA version 18. 

Descriptive analysis was carried out to present frequency distributions for socio-demographic 

characteristics, dietary intakes, and prevalence of anaemia. To compare the prevalence of 

anaemia according to respondents’ characteristics, a chi-square test for independence was 

conducted. Modified Poisson regression was used for the univariate and multivariate analysis of 

the associations between anaemia and predictor variables and GDQS and predictor variables. 

Ordinal logistic regression was used to analyse the associations between anaemia and global 

dietary quality score. Ordinal logistic regression was used in this case because three categories 

of anaemia were used, no anaemia, mild anaemia and moderate/severe anaemia. 

Data was stored safely in the Secure server for research data at the University of Bergen 

(SAFE) which has two factor authentication. Traffic in and out of the server is logged and it 

does not allow exportation of data files with personal data. Only personal data that is relevant 

for answering the research questions was collected and data will be stored for as long as it is 

necessary for the project.  

3.10 Ethical Considerations 

Ethical approval was received from the Regional Ethical Committee (REC) in Norway  in line 

with the General Data Protection Regulation (see Error! Reference source not found.) and 

from the National Institute for Health Research (NIMR) in Tanzania ( 

Annex  2). The project was explained to all participants including how their data was going to 

be used before they agree to participate. For adolescents less than 16, written parental informed 

consent and adolescent assent was sought before one was enrolled into the study. Written 

consent was also received from household respondents and adolescents above 16 years of age. 

Consent and assent forms are attached in Annex  6. Participants were informed that they were 

free to withdraw at any time during the study. The project was also approved by local 

authorities (Annex  4) who played an important role in introducing the data collectors in every 

cluster. 
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The participants were also notified that sampled blood will only be used to assess haemoglobin 

levels in their presence. After measuring and recording the result, the sample was immediately 

discarded into a disposal safety box. Maintenance of confidentiality and anonymity of the 

participants was ensured throughout the study. Adolescents with severe anaemia were given 

referral letters to health care facilities to get medical attention. Participation in the study was 

entirely optional, and individuals were under no obligation to take part. 

4. Results 

A total of 523 adolescents and their respective household representatives participated in this 

study with a response rate of 97%. In this study, data only from girls was analysed which were 

282 out of 523 (54% of the total study population). Table 2 shows the characteristics of the 

study population. The mean ± SD age of the study participants was 15 ± 2.2 where 127 (45%) 

of the were aged between 12 and 14 years. As shown in Table 2, 223 (79%) of the adolescents 

were currently attending school. Most of the adolescents, 278 (99%) were not married.  

On self-reported health status, 205 girls (72%) rated their health as good. Quite a few 

adolescents 42 (14%) reported to be living with a chronic health condition or disability. 

Notably, 95 (33%) adolescents reported that they had been diagnosed with malaria in the past 6 

months. More than half of the adolescents 171 (60%) reported that they had some cultural or 

religious food restrictions. Most of the participants, 203 (72%) had reached menarche at the 

time of data collection and only 4 (2%) of the girls had ever been pregnant. 
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Table 2: Sociodemographic and health characteristics of 12-19 years adolescent girls in Dar es 

Salaam 

Variables  Categories N % 
Sociodemographic    

Age of adolescent (n=282) 12 – 14 years 127 45.0 
 15 – 19 years 155 55.0 
Education Status (n=282) Never attended school 1 0.3 
 Currently attending school 223 79.1 
 Former attended school 58 20.6 
Adolescent marital status (n=282) Single 278 98.6 
 Married 4 1.4 
Adolescent health characteristics    
Self-rated health status (n=278) Poor 18 6.5 
 Fair 29 10.4 
 Good 205 73.7 
 Excellent 26 9.4 
Chronic Health Condition (n=281) Yes 42 14.9 
Malaria diagnosis in 6 months or less (n=282) Yes 95 33.7 
Cultural or religious food restrictions (n=279) Yes 171 61.3 
Menarche (n=282) Yes 203 72.0 
Self-rated menstrual flows (n=195 Heavy Bleeding 12 6.1 
 Moderate Bleeding 169 86.7 
 Light Bleeding 14 7.2 
Ever been pregnant Yes 4 2.0 
 

4.1 Household Characteristics 

As shown in Table 3, 196 (69%) household heads in the study were self-employed. A small 

number, 30 (10%) of the household heads were reported to have higher or tertiary education 

while  9 (3%) did not have any form of formal education. Many households, 218 (77%) were 

using a flush toilet system and 272 (96%) of the households were using a protected water 

source. Notably 84 (29%) of the households were food secure. 
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Table 3 : Household Characteristics of 12–19-year-old adolescent girls in Dar es Salaam 

Variables Categories N % 
Household size (n=282) <5 139 49.3 
 ≥ 5 

 
143 50.7 

Household Head Occupation 
(n=280) 

Formal Employment 27 9.6 
Seasonal Employment 14 5.0 
Self Employed 196   70.0 
Unemployed 

 
43 15.4 

Household Head Education 
(n=277) 

No formal education 9 3.3 
Primary Education 157 56.7 
Secondary Education 81 29.2 
Higher/Tertiary Education 

 
30 10.8 

Toilet facility (n=282) Improved toilet 231 81.9 
 Unimproved toilet  

 
51 18.1 

Improved water source (n=282) Yes 
 

272 96.5 

Household food security (n=273) Food Secure 84 30.8 
 Mildly Food Insecure 28 10.3 
 Moderately Food Insecure 73 26.7 
 Severely Food Insecure 88 32.2 

 

4.2 Prevalence of anaemia and global dietary quality scores for adolescent 

girls 

Anaemia prevalence was 45.4% (128/282). Among the anaemic girls,7 (2%) of them were 

severely anaemic and they were given hospital referrals by the data collectors. The maximum 

possible global dietary quality score was 38.5. Amongst the participants, the maximum score 

was 30.75 while the minimum score was 9.0. The mean ± standard deviation global dietary 

quality score was 15.5 ± 4.4. 138 (44%) participants had high risk of poor dietary quality, 

characterised by a global dietary quality score of less than 15. As shown in Table 4, only 23 

(9%) of the adolescents had a low risk of poor diet quality. 
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Table 4: Anemia prevalence and Global Dietary Scores (N = 282) 

Variable Categories N % 
Anemia No anemia (Hb ≥ 12 g/dl) 154 54.6 
 Mild anemia (Hb 11-11.9 g/dl) 76 27.0 
 Moderate anemia (Hb 8-10.9 g/dl) 45 16.0 
 Severe anemia (Hb < 8 g/dl) 7 2.4 
Global Dietary Quality Score Low risk of nutrient inadequacy (≥23) 23 9.5 
 Moderate risk of nutrient inadequacy (≥15 < 23) 126 45.8 
 High risk of nutrient inadequacy (< 15) 123 44.7 

 
4.3 Anaemia and associated factors  

The overall mean + SD and median haemoglobin concentration among the 282 participants 

were 11.9 ± 1.6 g/dl and 12.1 g/dl respectively. Anaemia was categorised as 12 g/dl and above 

not anaemic, 11 – 11.9 g/dl mildly anaemic, 8 – 10.9 g/dl moderately anaemic and less than 8 

g/dl severely anaemic. The 7 adolescents with severe anaemia were excluded from the analysis 

because the haemoglobin levels got to as low as 4 g/dl which could indicate serious underlying 

medical conditions or some other things that could distort the association between dietary 

quality and anaemia. 

4.3.1 Chi-square test of anaemia and background factors 

A chi-square test of independence was conducted for anaemia and background factors. 

Predicted factors were age, malaria diagnosis in 6 months, main activity during the day 

(school/work), global dietary quality score, self-reported symptoms of anaemia, household size, 

source of water, toilet status and household food security. 

As shown in Table 5, only self- reported anaemia symptoms had a significant association with 

anaemia (p-value 0.035).  
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Table 5: Chi-square test of anaemia and background factors 

  Anaemia categories       

  No anaemia Mild anaemia Moderate anaemia Total p-value 

  n (%) n (%) n (%) n   

Adolescent age category (n=275)       

12-14 71 (56.8) 38 (30.4) 16 (12.8) 125 0.296 

15-19 83 (55.3) 38 (25.3) 29 (19.3) 150   

Working for a living (n=275)       

No 136 (54.4) 73 (29.2) 41 (16.4) 250 0.158 

Yes 18 (72.0) 3 (12.0) 4 (16.0) 25   
Adolescent education status 
(n=275)       

Primary education 45 (57.7) 19 (24.4) 14 (17.9) 78 0.082 

Secondary/higher 72 (51.8) 48 (34.5) 19 (13.7) 139   

Not going to school  37 (63.8) 9 (15.5) 12 (20.7) 58   
Chronic health 
condition/Disability (n=275)       

No 133 (56.4) 67 (28.4) 36 (15.3) 236 0.442 

Yes 21 (53.8) 9 (23.1) 9 (23.1) 39   
Malaria diagnosis in 6 months 
(n=275)       

No 103 (56.6) 53 (29.1) 26 (14.3) 182 0.39 

Yes 51 (54.8) 23 (24.7) 19 (20.4) 93   

Fever in the past 7 days (n=275)       

No 107 (53.2) 57 (28.4) 37 (18.4) 201 0.216 

Yes 47 (63.5) 19 (25.7) 8 (10.8) 74   

Menarche (n =275)       

No 50 (65.8) 18 (23.7) 8 (10.5) 76 0.101 

Yes 104 (52.3) 58 (29.1) 37 (18.6) 199   
Self-reported anaemia symptoms 
(n=275)       

No 119 (59.5) 55 (27.5) 26 (13.0) 200 0.035 

Yes 154 (56.0 76 (27.6) 45 (16.4) 275   

HH size group (n=275)       

<5 78 (57.8) 30 (22.2) 27 (20.0) 135 0.078 

>=5 76 (54.3) 46 (32.9) 18 (12.9) 140   
Categorized sources of water 
(n=275)       

Improved source 149 (56.0) 72 (27.1) 45 (16.9) 266 0.29 

Unimproved source 5 (55.6) 4 (44.4) 0 (0.0) 9   

Toilet facility status (n=275)       

Unimproved 22 (46.8) 13 (27.7) 12 (25.5) 47 0.152 

Improved 132 (57.9) 63 (27.6) 33 (14.5) 228   
HFIAS food insecurity status (n 
=266)       

Food Secure 51 (60.7) 20 (23.8) 13 (15.5) 84 0.434 

Food Insecure 96 (52.7) 56 (30.8) 30 (16.5) 182   
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4.3.2 Univariate and multivariate analysis of anaemia and associated factors 

Modified Poisson regression was conducted on anaemia and the background factors. Univariate 

analysis was conducted and then multivariate analysis to control for confounders as presented in 

Table 6. Adolescents who reported to have had experienced symptoms of anaemia like fatigue, 

weakness and pale skin were 37% more likely to be anaemic (95% CI 1.06, 1.77, p-value 0.016) 

and 34% more likely to be anaemic after adjusting for confounders (95% CI 1.02, 1.76, p-value 

0.034) compared to those who had not. Adolescents from households with improved toilets had 

a 25% reduced risk of being anaemic in the univariate analysis (95% CI 0.57, 1.00, p-value 

0.049) and 22% reduced risk of being anaemic after adjusting for confounders compared to 

those with unimproved toilets but the effect was not statistically significant (95% CI 0.57, 1.08, 

p-value 0.131).  

Older adolescents had a 15% reduced risk of being anaemic in the multivariate analysis 

compared to the younger adolescents, but this association was not statistically significant (95% 

CI 0.59, 1.21 p-value 0.358). Adolescents who had reached menarche had a 40% increased risk 

of being anaemic compared to those who had not (95% CI 0.99, 1.97 p-value 0.058). This risk 

increased to 69% after adjusting for confounders (95% CI 1.14, 2.50 p-value 0.009).  
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Table 6: Univariate and multivariate association of anaemia and background factors 

Variable Crude RR 95% CI p-value Adjusted RR 95% CI p-value 
Adolescent age category        
  12-14 1 

  
1 

  

  15-19 1.03 0.79    1.35 0.808 0.85 0.59    1.21 0.358 
Adolescent education 
status 

       

  Primary education 1 
  

1 
  

  Secondary/higher 1.14 0.83    1.56 0.412 0.89 0.61    1.31 0.553 
Not attending school  0.86 0.56    1.32 0.477 0.70 0.42    1.17 0.172 
Chronic health 
condition/Disability 

       

  No 1 
  

1 
  

  Yes 1.06 0.73    1.53 0.767 0.96 0.64    1.45 0.854 
Malaria diagnosis in the 
past 6 months 

       

  No 1 
  

1 
  

  Yes 1.04 0.79    1.38 0.781 1.00 0.73    1.35 0.978 
Fever in the past 7 days        
  No 1 

  
1 

  

  Yes 0.78 0.56    1.09 0.147 0.73 0.52    1.02 0.066 
Menarche        
  No 1 

  
1 

  

  Yes 1.40 0.99    1.97 0.058 1.69 1.14    2.50 0.009 
Self-reported anemia 
symptoms 

       

  No 1 
  

1 
  

  Yes 1.37 1.06    1.77 0.016 1.34 1.02    1.76 0.034 
Household size        
  <5 1 

  
1 

  

  >=5 1.08 0.83    1.42 0.561 1.02 0.78    1.34 0.868 
Toilet facility status        
  Unimproved 1   1    
  Improved 0.75 0.57    1.00 0.049 0.78 0.57    1.08 0.131 
Household food security        
  Food Secure 1   1    
  Food Insecure 1.20 0.88    1.64 0.239 1.14 0.83    1.55 0.418 
Intercept    0.40 0.24    0.68 0.001 
 

4.4 Dietary Quality 

Table 7 shows the frequency of consumption of key food groups. Consumption of dark green 

vegetables was relatively low, with 103 (37.5%) of the adolescents reporting that they had 

consumed them 0-1 times in 7 days. Legume consumption was also low, with 98 (35.6%) of the 

adolescents reporting 0-1 times per week. Most adolescents, 251 (91.3%) reported to have 

consumed citrus fruits 0-1 times in the previous 7 days. Root vegetable consumption was high, 

with 156 (56.7%) of the adolescents reporting to have taken them 5 or more days in the 

previous 7 days. Consumption of eggs and dairy was also low, with about 74% of the 

adolescents reporting to have consumed them 0-1 times a week. 
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Red meat consumption was low, 146 (53.1%) participants reported that they had consumed it 0-

1 times in the previous 7 days. Many participants, 210 (77.4%) reported that they had consumed 

refined and baked goods at least 5 times in the previous 7 days. Consumption of sweets and ice 

cream was relatively low, with 141 (50.0%) of the participants reporting that they had 

consumed them 0-1 times in the previous 7 days. Processed meat consumption was very low in 

this study, with 98% of the adolescents reporting that they had consumed it 0-1 times a week.  

Table 7: Frequency of consumption of key food groups in the previous 7 days among 12–19-year 
adolescent girls in Dar es Salaam (n=275) 

Food Group 0-1 times 2-4 times ≥ 5 times 
Healthy food groups n (%) n (%) n (%) 
    
Dark Green Vegetables  103 (37.5) 71 (25.8)  101 (36.7) 
Legumes 98 (35.6) 75 (27.3) 102 (37.1) 
Cruciferous vegetables  218 (79.3) 45 (16.4) 12 (4.3) 
Deep orange vegetables 273 (99.3) 2 (0.7) 0 (0.0) 
Roots 62 (22.6) 57 (20.7) 156 (56.7) 
Deep orange tubers 200 (72.7) 51 (18.5) 24 (8.7) 
Other vegetables  93 (33.8) 145 (52.7) 37 (13.5) 
Citrus Fruits  251 (91.3) 23 (8.4) 1 (0.3) 
Other fruits  116 (42.2) 71 (25.8) 88 (32.0) 
Poultry 175 (63.6) 71 (25.8)  29 (10.6) 
Fish 106 (38.5) 102 (37.1) 67 (24.4) 
Whole grains 149 (54.2) 81 (29.4) 45 (16.4) 
Eggs 204 (74.2) 53 (19.3) 18 (6.5) 
Dairy  204 (74.2) 51 (18.5) 20 (7.3) 
Red meat  146 (53.1) 84 (30.5) 45 (16.4) 
Unhealthy food groups    
Processed meat 271 (98.6) 3 (1.1) 1 (0.3) 
Refined grain and baked goods 4 (1.4) 61 (22.2) 210 (77.4) 
Sweets and ice cream 137 (49.8) 94 (34.2) 44 (16.0) 
Sweetened beverages 89 (32.4) 105 (38.2) 81 (29.4) 
White roots and tubers 113 (41.1) 92 (33.4) 70 (25.5) 
Fried foods 90 (32.7) 102 (37.1) 83 (30.2) 

 

4.4.1 Chi-square test of GDQS and background variables 

A chi square test of independence was conducted on the global dietary quality scores and 

background variables. As shown in Table 8, the only significant association found was between 

education status and dietary quality (p = 0.008). All the other variables had statistically 

insignificant associations (p > 0.05). Further statistical tests were conducted with modified 

Poisson regression. 
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Table 8: Chi square test of GDQS and background variables 

  Risk of poor diet quality  
  High risk Moderate risk Low risk Total   
Variable n (%) n (%) n (%) n p-value 
Adolescent age category (n=275)       
12-14 53 (42.4) 54 (43.2) 18 (14.4) 125 0.262 
15-19 62 (41.3) 75 (50.0) 13 (8.7) 150   
Working for a living (n=275)       
No 108 (43.2) 116 (46.4) 26 (10.4) 250 0.195 
Yes 7 (28.0) 13 (52.0) 5 (20.0) 25   
Adolescent education status (n= 275)       
Primary education 29 (37.2) 34 (43.6) 15 (19.2) 78 0.008 
Secondary/higher 64 (46.0) 69 (49.6) 6 (4.4) 139   
Not attending school 22 (37.9) 26 (44.8) 10 (17.3) 58   
Cultural/Religious food restrictions 
(n=272)       
No 40 (38.5) 53 (51.0) 11 (10.5) 104 0.539 
Yes 74 (44.0) 74 (44.0) 20 (12.0) 168   
Peer-peer food restrictions (n=275)       
No 106 (42.2) 117 (46.6) 28 (11.2) 251 0.902 
Yes 9 (37.5) 12 (50.0) 3 (12.5) 24   
Chronic health condition/Disability (n=275)       
No 97 (41.1) 114 (48.3) 25 (10.6) 236 0.454 
Yes 18 (46.2) 15 (38.5) 6 (15.4) 39   
Purposeful weight loss habits (n=275)       
No 107 (42.3) 118 (46.6) 28 (11.1) 253 0.845 
Yes 8 (36.4) 11 (50.0) 3 (13.6) 22   
Household size (n=275)       
<5 53 (39.3) 62 (45.9) 20 (14.8) 135 0.181 
>=5 62 (44.3) 67 (47.9) 11 (7.8) 140   
Categorized sources of water (n=275)       
Improved source 113 (42.5) 123 (46.2) 30 (11.3) 266 0.443 
Unimproved source 2 (22.2) 6 (66.7) 1 (11.1) 9   
Toilet facility status (n=275)       
Unimproved 22 (46.8) 18 (38.3) 7 (14.9) 47 0.388 
Improved 93 (40.8) 111 (48.7) 24 (10.5) 228   
Household food insecurity (n=266)       
Food Secure 31 (36.9) 44 (52.4) 9 (10.7) 84 0.438 
Food Insecure 80 (44.0) 80 (44.0) 22 (12.0) 182   
        

4.4.2 Univariate and multivariate analyses of GDQS and background factors  

Modified Poisson regression was used to assess the associations between dietary quality and 

background factors. Univariate analysis was conducted to identify the factors with statistically 

significant associations with high risk of dietary inadequacy. Multivariate modified Poisson 

regression was then used to get adjusted estimates after controlling for the effect of 

confounders. The results are presented in Table 9. 

Adolescents who were attending the secondary/higher level of education had an 11% higher risk 

of poor dietary quality (95% CI 1.01, 1.23, p-value 0.029) and a 19% increased risk in the 

multivariate analysis (CI 1.04, 1.37, p-value 0.013) compared to those who were in the primary 

level. Adolescents who came from households with 5 or more people had a 9% increased risk of 

poor dietary quality (95% CI 1.01, 1.18, p-value 0.034) and this risk increased to 10% (95% CI 
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1.01, 1.19 p-value 0.022) after adjusting for confounders, compared to those from smaller 

households. 

Table 9: Univariate and multivariate analyses of GDQS and background factors 

  Crude RR 95% CI p-value Adjusted RR 95% CI p-value 
Adolescent age category        
  12-14 1   1    
  15-19 1.05 0.97    1.14 0.2 1.03 0.94    1.13 0.508 
Adolescent education 
status 

       

  Primary education 1   1    
  Secondary/higher 1.11 1.01    1.23 0.029 1.19 1.04    1.37 0.013 
  No education 0.98 0.85    1.13 0.819 0.94 0.78    1.13 0.531 
Cultural food restrictions        
  no 1   1    
  yes 0.97 0.90    1.04 0.393 0.95 0.87    1.03 0.199 
Peer to peer food 
restrictions 

       

  no 1   1    
  yes 0.96 0.82    1.13 0.639 0.95 0.80    1.14 0.594 
Chronic health 
condition/Disability 

       

  no 1   1    
  yes 0.96 0.84    1.09 0.497 0.99 0.86    1.13 0.847 
Purposeful weight loss 
habits 

       

  no 1   1    
  yes 1 0.87    1.15 0.951 0.99 0.86    1.13 0.864 
Household size group        
  <5 1   1    
  >=5 1.09 1.01    1.18 0.034 1.10 1.01    1.19 0.022 
Toilet facility status        
  Unimproved 1   1    
  Improved 1.08 0.95    1.22 0.248 1.09 0.97    1.23 0.147 
Household food security        
  Food Secure 1   1    
  Food Insecure 1.02 0.93    1.11 0.733 1.01 0.93    1.10 0.779 
Intercept       0.78 0.66    0.92 0.003 

 

4.5 Dietary Quality and its association with anaemia 

Univariate ordinal logistic regression was used to examine the relationship between dietary 

quality and anaemia. Three categories of anaemia were used in the analysis, no anaemia, mild 

anaemia and moderate anaemia. GDQS and consumption of key food groups were ran in the 

model with anaemia as the dependant variable. Multivariate ordinal logistic regression was 

done to control for potential confounders. The results are presented in Table 10. Age, chronic 

health condition, reporting fever in the previous 7 days, self-reported anaemia symptoms, toilet 

status and household food insecurity were considered as potential confounders. 
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Adolescents with moderate risk of poor diet quality had 0.74 times the odds of being anaemic 

compared to those with high risk of poor diet quality, although this did not have a significant 

association (95% CI 0.40, 1.07, p-value 0.09). Adolescents who consumed legumes 2-4 times a 

week had 0.47 times the odds of being anaemic (95% CI 0.26, 0.86 p-value 0.014) and 0.45 

times the odds of being anaemic (95% CI 0.20, 0.97, p-value 0.034) compared to those who 

consumed them 0-1 times after adjusting for confounders. 

Adolescents who consumed sweets and ice cream 2-4 times a week had 1.77 times the odds of 

being anaemic (95% 1.06, 2.95, CI p-value 0.029) and 2.97 times the odds of being anaemic 

after adjusting for confounders (95% CI 1.55, 5.69, p-value 0.001) compared to those who had 

consumed them 0-1 times a week.  

As shown in Table 7, cruciferous vegetables, dark orange vegetables, citrus fruits, eggs and 

dairy were poorly consumed in this study. Almost all adolescents consumed refined grains and 

baked goods more than 5 days a week. These food groups were therefore removed from the 

regression analysis. 



32 
 

Table 10 : Ordinal logistic regression of anaemia and diet quality 

 Crude OR 95% CI p-value Adjusted OR 95% CI p-value 
Risk of poor diet quality       
  High risk 1   1   

  Moderate risk 0.74 0.40    1.07 0.090 0.86 0.35    2.08 0.733 
  Low risk 1.03 0.47    2.28 0.933 1.36 0.27    6.85 0.709 
Dark green vegetables       

  0-1 times a week 1   1   
  2-4 times a week 0.94 0.52    1.67 0.825 0.85 0.40    1.80 0.666 
  5-7 times a week 0.94 0.55    1.61 0.825 1.1 0.46    2.63 0.831 
Legumes       
  0-1 times a week 1   1   

  2-4 times a week 0.47 0.26    0.86 0.014 0.45 0.20    0.97 0.034 
  5-7 times a week 0.64 0.37    1.09 0.097 0.53 0.25    1.15 0.109 
Roots       

  0-1 times a week 1   1   
  2-4 times a week 1.1 0.55    2.21 0.781 0.89 0.39    2.02 0.775 
  5-7 times a week 0.91 0.52    1.61 0.751 1.13 0.56    2.29 0.739 
Deep orange tubers       
  0-1 times a week 1   1   

  2-4 times a week 1.12 0.62    2.01 0.708 1.38 0.68    2.81 0.368 
  5-7 times a week 1.11 0.48    2.60 0.807 2.4 0.85    6.74 0.097 
Other vegetables       

  0-1 times a week 1   1   
  2-4 times a week 1.15 0.69    1.92 0.587 1.12 0.60    2.11 0.725 
  5-7 times a week 1.4 0.68    2.88 0.359 1.26 0.50    3.18 0.625 
Other fruit       
  0-1 times a week 1   1   

  2-4 times a week 0.86 0.48    1.53 0.61 0.83 0.42    1.66 0.602 
  5-7 times a week 0.81 0.47    1.38 0.44 0.69 0.32    1.48 0.340 
Poultry       

  0-1 times a week 1   1   
  2-4 times a week 0.84 0.49    1.44 0.516 0.9 0.46    1.75 0.764 
  5-7 times a week 1.05 0.50    2.20 0.902 0.6 0.22    1.62 0.313 
Fish       
  0-1 times a week 1   1   

  2-4 times a week 1.24 0.73    2.10 0.422 1.38 0.72    2.63 0.336 
  5-7 times a week 1.08 0.60    1.97 0.796 1.01 0.47    2.20 0.975 
Whole grains       

  0-1 times a week 1   1   
  2-4 times a week 1.29 0.77    2.18 0.339 1.35 0.72    2.54 0.355 
  5-7 times a week 1.09 0.58    2.06 0.783 1.34 0.57    3.14 0.497 
Red meat       

  0-1 times a week 1   1   

  2-4 times a week 1.39 0.61    3.19 0.437 1.25 0.42    3.75 0.688 
  5-7 times a week 0.91 0.56    1.49 0.713 0.79 0.42    1.48 0.461 
Sweets and ice cream       

  0-1 times a week 1   1   
  2-4 times a week 1.77 1.06    2.95 0.029 2.97 1.55    5.69 0.001 
  5-7 times a week 1.11 0.58    2.15 0.749 1.55 0.66    3.65 0.314 
Sweetened beverages       

  0-1 times a week 1   1   

  2-4 times a week 0.96 0.55    1.66 0.874 0.67 0.35    1.29 0.232 
  5-7 times a week 0.99 0.55    1.76 0.96 0.72 0.34    1.55 0.405 
White roots and tubers       

  0-1 times a week 1   1   
  2-4 times a week 1.2 0.71    2.03 0.485 1.32 0.69    2.52 0.407 
  5-7 times a week 0.55 0.30    1.02 0.057 0.54 0.26    1.14 0.105 
Fried foods       

  0-1 times a week 1   1   

  2-4 times a week 0.92 0.53    1.60 0.766 0.84 0.44    1.62 0.609 
  5-7 times a week 1.23 0.69    2.17 0.481 1.18 0.56    2.46 0.662        
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5. Discussion  

Adolescents possess distinct health and developmental requirements, with many of them 

encountering obstacles that impede their overall welfare. This is particularly notable among 

adolescent girls, who may experience adverse reproductive outcomes, pregnancy complications, 

and issues related to birth weight (3). Adolescents however remain an under-researched group 

in LMICs, with many studies and interventions targetting children under 5 and women of 

reproductive health. Anemia poses a significant threat to the health of millions of women and 

children worldwide, imposing substantial health and economic burdens, particularly in 

developing countries (17). Poor diet quality is one of the modifiable risk factors of anaemia, this 

study therefore aimed to assess dietary quality and its association with anaemia among 

adolescent girls in Dar es Salaam, Tanzania. 

 

Interpretation of findings 

Our study revealed that the prevalence of anaemia was 45.4%, while 44.7%  of the adolescents 

had a high risk of poor diet quality. Our analysis demostrated that girls with moderate risk of 

poor diet quality were less likely to be anemic compared to those with high risk of poor dietary 

quality even though the association was not statistically significant. Our FFQ missed 4 out of 

the 25 food groups required to calculate the GDQS.  The missing food groups were deep orange 

tubers, nuts and seeds, liquids and oils and juices. In as much as we got an overall overview of 

diet quality among adolescents, the reliability of its association with anaemia is limited hence 

we need to interpret with caution. 

 

Furthermore, we found that adolescents who consumed legumes 2-4 times had less odds of 

being anaemic compared to those who consumed them 0-1 times a week. Legumes are highly 

nutritious and they are a good source of minerals and fiber (64). A systematic review conducted 

in low- and middle- income countries found that legume consumption was  associated with 

reduced prevalence of iron deficiency (64). Legume consuption among this population was 

relatively low yet legumes are considered to be the second most important food group after 

cereals (65). Even though legumes are relatively inexpensive,  some studies have found that 

people avoid cooking legumes because of their prolonged cooking time and the associated costs 

of cooking energy like gas, electricity or firewood (65). 
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Adolescents had reached menarche and those who reported to have symptoms of anaemia like 

weakness, pale skin and fatigue  were more likely to be anaemic compared to their counterparts. 

Iron  demands increase with  the onset of menstruation and blood loss without complementary 

iron intake can cause anemia. Adolescents coming from households with an improved toilet 

were more likely to be anaemic compared to those using unimproved toilets. This could be 

because better sanitation services might reduce the risk of parasitic infections. This study 

however did not look into parasitic infections and we cannot surely ascertain that those with 

improved toilets had less risks of parasitic infections.  

 

On dietary quality, adolescents who were attending secondary/higher education had a higher 

risk of poor diet quality compared to those attending primary school. Adolescents  attending 

secondary or higher education are more likely to be concerned about their body image leading 

them to adopt some uninformed  nutritional patterns or behaviours that might interfere with the 

general quality of their diets.  Literature suggests that as adolescents grow, dieting and body 

dissatisfaction increase (66). Our study also found that adolescents from households with more 

than 5 people had an increased risk of poor diet quality than those from smaller households. In 

low resource settings, people with bigger households likely to consider the quantity of food 

over its quality. This is in line with the findings from Yiga et al, 2020 where respondents from 

bigger households confirmed that they prioritized satiety over health when the resources are 

limited (42). 

 

On unhealthy food groups, consumption of processed meat was very low. This could be because 

processed meat is expensive hence it was inaccessible to many of the study participants. As 

discussed in the literature review, a sytematic review of dietary patterns in  Kenya, Ghana, 

South Africa and Tanzania found that low income status was a predictor of unhealthy eating 

habits in all these countries except for Tanzania (67). Refined and baked goods were widely 

consumed and this could be attributed to the nutrition transition and also the affordability of 

refined foods. Refined foods can also be easy to prepare and they have shorter preparation 

times, justifying the excessive consumption of them in this study.  

 

Comparison of study findings with existing literature 

Few studies have been conducted on the prevalence of anaemia in this particular sub-population 

making it difficult to compare findings. The prevalence of anaemia in our study was 45.4% 
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which is in line with  a study conducted in Nigeria among 10-19 year old adolescents girls (68). 

The study, just like this one found low consumption of iron rich foods among adolescents. The 

prevalence of anaemia was lower than in a study conducted among girls of the same age group 

in Lahore, Pakistan where 68.9% of the participants were anaemic (69). In the Pakistan study,  

77% of the adolescents  did not have green vegetables in their diet compared to 37.5% in this 

study.  

 

The prevalence of anaemia in this study was higher than in studies conducted in Dembia, 

Ethiopia (25.5%) (70), and in Siaya District in Kenya (26.5) (71). This could be attributed to 

different socioeconomic status and age groups of the participants. Adolescents in this current 

study also had poor intake of nutrients dense foods compared to those in Kenya and Ethiopia. 

Adolescents who had reached menarche had 57% increased chances of being anaemic in this 

study. A study conducted in 12-19 year old school girls in rural Ethiopia found that girls who 

had reached menarche were 2 times most likely to be anaemic compared to girls who had not 

reached menarche (72).  

 

No significant association was found between dietary quality and anaemia in our study. This is 

in contrast to a study in Western Java where significant associations were found between 

anaemia and the dietary quality of school going adolescents (52). This could be because our 

study used a food frequency questionnaire which could be prone to recall bias unlike the other 

study which used a 2 day 24 hour recall on a weekend and a weekday. 

 

A study conducted in Dar es Salaam in 2023 found that 15% of the adolescents had high risk of 

poor diet quality (36) which is way much lower than what we found in this current study 

(44.7%). This is probably because the study studies the diet quality of 10 to 15 year old boys 

and girls while our study assessed 12-19 year old adolescent girls only. Older adolescent girls in 

our study had a higher risk of poor diet quality compared to younger adolescents. Consumption 

of fruits, vegetables and animal source food was low in Tanzania, Ethiopia and Sudan among 

adolescents in sub-Saharan Africa (36). These findings were consistent with our findings where 

53% of the adolescents had consumed red meat at most once in 7 days. Refined grains and fried 

foods were also widely consumed in Dar es Salaam as was found in Tanzania, Ethiopia and 

Sudan. Consumption of processed meat was low in both studies.  
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Findings and study conceptual framework  

Our findings support the theory posed in the conceptual framework that water and sanitation are 

risk factors for anaemia. A small percentage of the adolescents were using an unimproved water 

source. However, significant associations were found between unimproved toilet facilities and 

anaemia among the adolescents. Our study did not look into the available anaemia intervention 

programs. This was overlooked in the design of the study questionnaires and therefore we could 

not assess the relationship between this baseline theory and our own findings. 

 

Food security, food taboos and food restrictions did not have any significant associations with 

anaemia and diet quality in this study. However, among the household risk factors, a big  

household size was significantly associated with a higher risk of poor diet quality among the 

adolescents compared to smaller household size. On individual risk factors in our conceptual 

framework, only menarche was significantly associated with a higher risk of anaemia. 

 

Implications of study findings on public health and policy interventions 

The high prevalence of anaemia found in this study and the high risk of poor diet quality among 

adolescent girls have significant implications for public health policies in Dar es Salaam. 

Strategies to improve diet quality and promote the consumption of iron rich foods as well as 

strategies to reduce the burden of anaemia should be prioritized.  These strategies, based on the 

findings of this study may include food fortification, school-based interventions, community 

reach out programs for nutrition education.  

 

Consumption of iron rich foods in this study was low. This could be because of limited access 

or uninformed choices of dietary intake. In our study, 223 (79%) of the adolescent girls who 

participated were currently attending school.Inteventions like nutrition education can be 

extended through broadcasting channels and community reachouts so as to accommodate 

adolescents who are not in school. In this era where many adolescents have access to the 

internet, creative social media campaigns can be a cheap and effective way to promote healthy 

eating patterns and behaviours among adolescents. Policies to ensure accessibility and 

affordability of nutritious food in Dar es Salaam can go a long way in changing the dietary 

intake of adolescents. 
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In Tanzania approximately 28% of adolescent girls conceive by the age of 18 with an estimated 

45% of these individuals experiencing anaemia during pregnancies (73). Improving adolescent 

nutrition is critical to prepare girls for motherhood, which can improve pregnancy and birth 

outcomes, breaking the integenerational cycle of malnutrition. Iron and folic acid (IFA) 

supplementation is a promising intervention to improve adolescent health in LMICs (74). 

Intermittent supplementation with IFA was shown to reduce anaemia by 35% in adolescents and 

adult women in a recent systematic review  (75). In Tanzania, IFA supplementation 

programming is focused on pregnant women (76), no systematic attention is given to adolescent 

girls yet interventions at this stage can be affordable and more effective. 

 

A study in Bangladesh found that integration of WASH, consistent adminstration of deworming 

and broadcasting nutrition awareness programs are effective interventions to reduce the burden 

of anaemia (77). In our study, we did not investigate the contribution of infections and worm 

infestations to the burden of anaemia yet they contribute significantly ti impared nutrient 

absorption and consequently, anaemia (77).  Improving toilet facilities in Dae es Salaam can go 

a long way in reducing the burden of anaemia because better sanitation might help reduce the 

risk of worm infestation.  

 

A 2024 randomized control trial of a meals, education and gardening found that school based 

nutritional intervention packages incorporating multiple actions may improve the diet quality of 

adolescents and their household members. Schools hold the power to significantly impact 

adolescent nutrition with initiatives such as school feeding, nutrition education and 

establishment of school gardens demostrating the potential to enhance the health and well-being 

of adolescents (78). This study found improvements in the global dietary quality scores of 

adolescents after introducing the intervention packages.  

 

Strengths of the study 

Our study was a household survey, which managed to capture the dietary quality of adolescents 

who were not going to school. This increases the generizability of the study among adolescents 

in similar  settings. Many studies on adolescents in developing countries are conducted on 

school going adolescents thus our study adds another group of adolescents to the adolescent 

nutrition body of knowledge in low-income settings. This study was also conducted by well 

trained data collectors who had experience in large scale nutrition surveys improving the 
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reliability of the data. Data collectors were well trained and supervised daily throught the data 

collection process. The response rate in this study was also high, minimizing non-response bias 

and enhancing the representativeness of the sample.  

 

The use of an electronic tool, ODK in tablets minimized human error and non response as the 

questions were set in such a way that interviewers could not go to the next question before 

answering the previous one. Using ordinal logistic regression to assess the association between  

diet quality and anaemia helped to reduce the effect of dichotomization since the three 

categories of anaemia were used, retaining important information (79).  

 

Study limitations 

Our study had a cross sectional design therefore we could not get causal relationships but rather 

risk factors of anaemia and diet quality. We used ordinal logistic regression to measure the main 

outcome when our prevalence was high making it difficult to interpret the results as odds ratios 

may not accurately the strength of associations for prevalences greater than 10% (79). The 

confidence intervals in Table 10 show the reduced precision of the estimates, and the high 

prevalence might have made it difficult to detect significant associations. 

 

Our study used a modified version of the GDQS, where a food frequency questionnaire was 

used in place of a 24 hour food recall. A food frequency questionnaire has leading foods which 

might lead to missclassification of adolescents’ scores as we could count them as not eating in a 

particular food group yet we did not ask for the specific food. However, this modification has 

been validated in many simillar settings, Dar es Salaam included (36).  

 

Moreover, our food frequency questionnaire could not capture all the required food groups, we 

ended up using 21 food groups instead of 25, leaving out oils, high fat dairy, and nuts and seeds. 

While these food groups could add to the overall quality score, we believe the current study 

gave a proper assessment of what the diet quality generally looks like by capturing widely 

consumed foods in Tanzania. This however affected the overall diet quality score affecting the 

reliability of our data. Associations between diet quality and anaemia have to be interpreted 

cautiously.  Dietary and health data was self reported which could have introduced social 

desirability bias. Additionally, this study was conducted in the urban part of Dar es Salaam, 

generizability therefore is limited to adolescents in an urban setting. 
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6. Conclusion 

Our findings show that adolescent nutrition should be given more attention given the poor diet 

quality and high prevalence of anaemia among adolescent girls. Nutritional education as well as 

improved sanitation facilities are needed to reduce the burden of anaemia. By addressing the 

underlying factors contributing to diet quality, we can improve the health and well being of this 

vulnerable population. Programs should focus on increasing the consumption of nutrient dense 

foods like vegetables, fruits, poultry, eggs and fish. Future research should investigate the 

effectiveness of specific dietary interventions and nutrient supplementation in reducing anaemia 

among adolescent girls. In-depth qualitative studies are also needed to understand and 

appreciate the factors that influence dietary choices and behaviours among adolescent girls. 

More studies that comprehensively investigate the influencing factors of dietary choices, the 

costs and accessibility of nutritious food and the prevalence of parasitic infections might also 

help in decision making and policy interventions. 
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