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Abstract
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Introduction: Anemia is global public health problem affecting both developing and developed countries with major consequences 
for human health as well as social and economic development. The objective of this study was to assess the prevalence of anemia and 
its associated factors among school adolescent girls in Lideta, Gulele and Addis ketema sub cities of Addis Abeba.

Method: Institution based cross sectional study was undertaken from March to April 2015 in Lideta, Gulele and Addis ketema sub 
cities of Addis Ababa town. Multi-stage sampling technique was Used, In first stage schools were selected randomly, in the second 
stage from the selected schools,594 school going adolescent girls (age 15 - 19 years old) were selected systematically. The data was 
collected using structured questionnaire, Hemocue 301 hb/analyzer was used for hemoglobin analysis and anthropometric data 
was collected based on standard methods. The association between the dependent and independent variables were measured using 
chi-square test, OR and 95% CI. A multivariate logistic regression analysis was applied to determine the associations of risk factors 
using Enter method.

Result: The prevalence of anemia among school going adolescent girls was found to be 21.1% (CI: 17.4, 24). low educational back-
ground of mother AOR 2.21 (CI 1.93,2.75), not consuming vegetables AOR 2.15 (CI 1.48, 4.78), not consuming animal products AOR 
2.54 (CI 1.53, 6.24), drinking tea/immediately after meal AOR 4.2 (2.37, 10.24) and underweight 2.72 (CI:1.92, 5.43)were signifi-
cantly associated with adolescent girls anemia.

Conclusion: Anemia among school going adolescent girls was moderate public health problem. Low educational level of respon-
dents’ mother, low consumption of vegetable and animal products, consumption of tea/coffee immediately after meal and underwei-
ght were the significant causes for anemia.

Introduction
Anemia is global public health problem affecting both developing and developed countries with major consequences for human health 

as well as social and economic development. Preschool children, pregnant women and adolescents constitute vulnerable group of anemia 
[1]. Adolescence is defined by WHO as period of life spanning the ages between 10-19 years which is a period where both physical as well 
as psychological changes occur [2]. Increased nutritional needs at this juncture relate to the fact that adolescents gain up to 50% of the 
weight, more than 20% of their adult height, and 50% of their adult skeletal mass during this period. Accelerated development, hormonal 
changes, malnutrition and starting of menstrual periods in girls are major causes in this period [3].
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Adolescence is the time to learn and adopt healthy habits to avoid many health and nutritional problems later in life Adolescents have 
more easy access to health and nutrition information through schools, recreational activities, and mass media than they have later in their 
lives Particularly, health and nutrition knowledge and healthy habits of female adolescent have critical roles to play in maintaining future 
family health and nutrition [4].

Nutritional deficiencies have far reaching consequences in adolescent girls. If their nutritional needs are not met, they are likely to give 
birth to undernourished children, thus transmitting under nutrition to future generations [5].

Anemia among adolescents, in addition to similar impact to the other age groups, is important due to the reasons: (WHO) (1) it covers 
large group of population, (2) Iron reserve subsequently helps adolescent girls for better reproductive outcome and (3) Deficiency and 
sufficiency of iron cause difference in performance as well as education achievement of both sexes [6]. This phase of life is also important 
due to the ever-increasing evidence that the control of anemia in pregnant women can be more easily achieved if a satisfactory iron status 
can be ensured during adolescence [7].

More than two billion people worldwide are anemic, due mostly to iron deficiency. There are about 1.2 billion adolescents in the world, 
which is equal to 1/5th of the world’s population and their numbers are increasing. Out of these, 5 million adolescents are living in devel-
oping countries [10]. The prevalence of anemia among adolescents is 27% in developing countries, and 6% in developed countries which 
is disproportionately high in developing countries due to dietary practices, high disease burden, frequent pregnancies, and poor access 
to health services.

Data from South-East Asian countries shows that, except Thailand, more than a quarter of adolescent girls are anemic, though there 
is a great disparity within the region, prevalence of anemia among adolescent girls ranges between 17% - 90% within the Region [16]. 
According to EDHS 2011 13.4% of adolescent girls aged 15 - 19 are anemic [9].

About 43% of the adolescent deaths are related to pregnancy. Pregnancy during adolescence deprives the girls from achieving their 
full growth according to their genetic potential [8]. The nutritional anemia in adolescent girls attributes to the high maternal mortality 
rate, the high incidence of low birth weight babies, high prenatal mortality and the consequent high fertility rates. According to the 2011 
Ethiopian Demographic and Health Survey (EDHS), the median age for a first marriage is around 16.5. Twelve percent of adolescent girls 
(aged 15 - 19) have already started child bearing, 10% have had a live birth and 2% are pregnant with their first child [9].

Even though nutritional anemia is common all over, There are few studies on the prevalence of anemia among adolescents in compari-
son to other groups like women and children in the world [11]. Most studies of anemia in sub-Saharan Africa have focused on children < 
12 y and pregnant women of with significantly fewer studies in adolescents [12] and it is the case in Ethiopia too, Study among adoles-
cents is scant.

Objective of the Study
Therefore, the objective of this study is to assess the prevalence of anemia and its associated factors among school adolescent girls in 

three sub cities of Addis Ababa city.

Materials and Methods
Study area

Addis Ababa is the capital city of Ethiopia, lies at an altitude of 7,546 feet (2,300 meters) and is a grassland biome, located at 9°1′48″N 
38°44′24″E, The city lies at the foot of Mount Entoto and forms part of the watershed for the Awash. From its lowest point, around Bole 
International Airport, at 2,326 meters (7,631 ft) above sea level in the southern periphery, the city rises to over 3,000 meters in the Entoto 
Mountains to the north.

The city is divided into 10 boroughs named sub cities and 99 woredas with a population of 3,384,569 million. 662,728 households 
were counted living in 628,984 housing units, which results in an average of 5.3 persons to a household. There a total of 172 secondary 
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schools in the city with different distributions among the sub cities with a maximum number of 41 secondary schools in Lafto to 4 in 
Lideta.

Study design

Institution based cross-sectional study was used to estimate the prevalence and associated factors of anemia among school adolescent 
girls from March to April.

Source population

Adolescent girls (15 - 19 years of age) who live in Addis Abeba town.

Study population

School adolescent girls (15 - 19 years of age) living in Lideta, Gulele and Addis Keteme sub cities of Addis Abeba who were randomly 
selected to be included in the study.

Inclusion criteria

All school adolescent girls (15-19 years of age) who attend school during data collection were included in the study.

Exclusion criteria

Adolescent girls who were in menstruation cycle (as there is expected temporary decrease in hemoglobin concentration) during data 
collection were excluded from the study.

Sample size determination

The sample size was determined using single population proportion formula. Taking prevalence of anemia among school adolescent 
girls 22.8% conducted in Berahle district, Afar. This study assumed 22.8% prevalence to obtain the maximum sample size at 95% certain-
ty and a maximum discrepancy of +5% between the sample and the underlying population, Thus a minimum number of 270 adolescent 
girls were the required number in the study, The formula to determine the sample size is below.

n= (zα/2)2 p (1-p)/d2 = 270

When we considered the design effect, the minimum sample size required became:

270*2=540

For possible none response during the survey the final sample size is increase by

10% to n = 540 +10% which is 54 = 594

Sampling procedure

Multistage sampling technique was used to select the study participants. The first stage was among the ten sub cities in Addis Abeba, 
3 sub cities was selected randomly, including 21 secondary schools then 6 secondary schools was selected using random sampling tech-
nique. The sample size was distributed to each sub cities proportional to the number of secondary schools of the sub cities. The number 
of adolescent girls in each of the selected school was obtained from the school administration. From each of the selected 6 schools all 
sections of grade 9, 10, 11 and 12 was separately enlisted. One section from each grade in government and two sections from each grade 
in private schools was randomly selected using lottery method as show in figure 1 below. 

Operational definition

•	 Adolescence: Adolescence is defined as period of life spanning the ages between 10 - 19 years which is a period where both physi-
cal as well as psychological changes occur.

•	 Anemia: Anemia is defined as a hemoglobin value below 13 g/dl in men over 15 years of age, below 12 g/dl in non-pregnant 
women over 15 years, and below 11 g/dl in pregnant women in this study subject with < 12 g/dl of hemoglobin level are claimed 
to be anemic.
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Figure 1

•	 Stunting: Stunting is defined as “height for age” value to be less than two standard deviations of the WHO Growth Standards me-
dian.

•	 Under Weight: Under weight is defined as BMI for age value less than negative two standard deviation of the WHO growth stan-
dards.

Data processing and analysis

Data was checked, coded and entered to Epi-info version 3.5.1 and was exported to SPSS version 20 for analysis, data on anthropo-
metric measurements were entered to WHO Antroplus software version 1.0.3 and was merged to SPSS version 20 for analysis. Bivariate 
logistic regression model was used to the test association among dependent and independent variables one by one then variables that 
were significant in bivariate also checked in multivariate logistic regression. Enter method was applied for the logistic regression model. 
For all statistical tests, significance level was set at p-value of 0.05. Results are presented using OR and 95% CI.
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Result
The survey included 594 adolescent girls. Twenty four questionnaires found to be incomplete and excluded from the analysis which 

made the response rate 95.9%.

Variables Frequency %

Age
15 87 15.3

16 - 17 310 54.4
18 - 19 173 30.4

Religion
Orthodox 420 73.7
Protestant 66 11.6

Muslim 84 14.7

Education status of mother

Illiterate 82 14.4
Primary School (1 - 8 grade) 215 37.7

Secondary School (9 - 12 grade) 209 36.7
College and above 64 11.2

Education status of father

Illiterate 69 12.1
Primary School (1 - 8 grade) 107 18.8

Secondary School (9 - 12 grade) 217 38.1
College and above 177 31.1

Family size

< 3 91 16
3 - 5 261 45.6
6 - 7 175 30.7
> 7 44 7.7

Occupation of mother

Government employee 216 37.9
Merchant 80 14

Daily laborer 6 1.1
Housewife 268 47

Occupation of father
Government employee 303 53.2

Merchant 207 36.3
Daily laborer 60 10.5

Table 1: Socio-demographic characteristics of school going adolescent girls in Lideta, Addis Ketema and Gulele sub cities of Addis Ababa.

Dietary habit of participants

Majority of the participants 442 (77.5%) had three meals/day whereas 24 (4.2%) of them had two times/day and the remaining 104 
(18.2%) had > three meals/day. A large proportion of participants consumed fruits 232 (40.7%), green leafy vegetables 209 (36.5%) and 
animal products two times in a week. a substantial proportion of the girls didn’t take fruits 44 (7.7%), green leafy vegetables 42 (7.4%) 
and animal products 20 (3.5%). More than half of the participants 454 (79.6%) drink tea/coffee immediately after meal, a substantial 
proportion of the participants 319 (56%)did not get milk at all in a week

Menarche 

The mean age at menarche was 14.01 with ±SD 1.03. Only 5 (0.9%) of the girls had their menarche before the age of 12. According to 
their duration of blood flow only 6 (1.1%) of the girls had irregular blood flow. regarding to the girls interval of time between menstrua-
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Food consumption pattern
Variables Item/week Frequency %

Fruit

One 109 19.1
Twice 232 40.7

Three time 109 19.1
> Three 76 13.3

None 44 7.7

Vegetables
Once 90 15.8
Twice 209 36.5

Three times 167 29.5
> Three 62 10.9

None 42 7.4

Animal products
Once 193 15.8
Twice 289 36.5

Three times 46 29.5
> Three 22 10.9

None 20 7.4

Milk

Once 125 21.9
Twice 77 13.5

Three times 43 7.5
> Three 6 1.1

None 319 56

Drinking tea/coffee immediately after meal
Yes 454 79.6
No 116 20.4

Table 2: Frequency intake of selected food items by adolescent school girls Lideta, Gulele and Addis Ketema sub cities of Addis Ababa.

tion cycles 209 (36%) had > 4 weeks interval and 66 (11.6%) had 1 - 2 weeks of interval which are both considered as irregular menstrua-
tion cycle as shown below.

Variables Frequency Percentage %

Age

10 5 0.9
12 23 4
13 150 26.3
14 200 35.1
15 162 28.4
16 30 5.3

Duration of blood flow

< 3 days 122 21.4
3 - 5 days 373 65.4
6 - 7 days 69 12.1
> 7 days 6 1.1

Time interval between menstruation
1 - 2 weeks 66 11.6
3 - 4 weeks 295 51.8
> 4 weeks 209 36.7

Table 3: Frequency of age at menarche, duration of blood flow and interval of time b/n menstruation  
of school adolescent girls in Lideta, Gulele and Addis Ketema sub cities of Addis Ababa.
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Nutritional status of participants

After measuring the height and weight of the participants almost all of the adolescent girls 525 (92.1%) had a normal weight whereas 
39 (6.8%) were under weight and 6 (1.1%) were overweight. regarding to the adolescent girls height for age majority of them 470 
(82.5%) were normal while 100 (17.5%) of them were stunted (Table 4).

Variables Frequency %

HAZ
Stunted 100 17.5

Non-stunted 470 82.5

BAZ
Under weight 39 6.8

Normal weight 525 92.1
Overweight 6 1.1

Table 4: height for age and BMI for age of school adolescent girls in Lideta, Gulele and Addis Ketema sub cities of Addis Ababa. 
HAZ: Height for Age; BAZ: Body Mass Index for Age.

Prevalence of anemia

The overall prevalence of anemia was found 120 (21.1%). The overall mean of hemoglobin was 12.1 g/dl (SD ± 1.5), there was no se-
vere cases of anemia among the adolescent girls.

Figure 2

Factors associated with adolescent girls anemia

Bivariate analysis showed that there was statistically significant association between adolescent girls anemia and educational status of 
mother, family size and occupation of mother. Adolescents who had mother with low educational background (1 - 8 grade) were 2.3 times 
(COR 2.3, CI: 1.18 - 3.8) more likely to be anemic than mothers with higher educational level. Adolescents having large family size (having 
> 7 members) were 2.62 times (COR 2.62, CI: 1.14 - 6.4) more likely anemic than low family size. Adolescents who had a house wife mother 
were 3.43 times (COR3.43, CI: 1.43 - 8.01) than a government employee.
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Adolescents not consuming/week of animal product, vegetable and fruits were 3.87 times (COR 3.87, CI: 2.24 - 4.12), 2.29 times (COR 
2.29, CI: 1.31 - 4.93) and 3.21 times (COR 3.21, CI: 2.05 - 9.23) more likely anemic than consuming greater than three times/week respec-
tively. Adolescents who drink coffee/tea immediately after meal were 3.2 times (COR 3.2, CI: 2.37 - 10.84) anemic than those who didn’t 
drink. Those who were underweight are 2.6 times (COR2.6, CI: 1.96 - 6.7) anemic than those with a normal weight (Table 5). 

Predictors 
Anemic

Hemoglobin status Odds ratio (95% CI)

Non-anemic COR AOR

Family size

< 3 12 79 1.00 1.00
3 - 5 44 216 3.731 (1.76, 4.89) 1.408 (0.98, 2.45)
5 - 7 45 130 2.196 (0.98, 1.78) 1.82 (0.84, 3.17)
> 7 19 25 2.62 (2.14, 6.4) 2.12 (0.92, 3.1)

Educational  
status of mother

Illiterate 22 60 1.4 (0.54, 3.7) 1.7 (0.61, 5.1)
Primary (1 - 8 grade) 39 176 2.3 (1.18, 3.8) 2.21 (1.93, 2.75)**

Secondary (9 - 12 grade) 49 160 2.8 (0.91,3.5) 2.1 (0.98, 4.6)
College and above 10 54 1.00 1.00

Occupation of 
mother

Government employee 54 162 1.00 1.00
Merchant 9 71 2.1 (0.86, 4.9) 1.75 (0.9, 3.4)

Daily laborer 6 0 2.3 (0.65, 3.38) 1.82 (0.89, 2.34)
House wife 51 217 3.43 (1.43, 8.01) 2.3 (0.75, 5.4)

Animal products

Once 66 127 2.68 (0.98, 2.25) 2.01 (0.78,1.12)
Twice 42 243 2.9 (1.02, 4.34) 2.3 (0.87, 3.02)

3 times 3 43 3.8 (1.78, 3.67) 2.1 (0.97, 3.86)
>3 times 0 22 1.00 1.00

zero 9 11 3.87 (2.24, 4.12) 2.54 (1.53, 6.24)**

Vegetables

Once 29 6 3.4 (2.02, 6.29) 3.1 (0.88, 8.28)
Twice 37 171 2.34 (1.02, 8.422) 1.6 (0.98, 2.34)

3 times 31 137 4.1 (0.92, 3.85) 2.07 (0.59, 6.98)
>3 times 7 55 1.00 1.00

zero 6 26 2.29 (1.3, 4.3) 2.15 (1.48, 4.78)**

Fruits

Once 46 63 2.9 (0.92, 5.62) 1.78 (0.82, 9.2)
Twice 41 191 3.34 (0.85, 3.56) 2.23 (0.71, 4.72)

3 times 6 103 2.56 (0.67, 3.21) 1.2 (0.98, 7.61)
>3 times 8 68 1.00 1.00

zero 19 25 3.21 (2.05, 9.23) 2.12 (0.59, 5.67)

Tea
Yes 98 356 4.91 (1.34, 7.68) 4.2 (2.37, 10.24)**
No 22 94 1.00 1.00

BAZ
Under weight 37 83 3.01 (1.96, 6.7) 2.72 (1.92, 5.43)**

Normal weight 83 442 1.00 1.00
Over weight 0 6 2.01 (0.87, 3.67) 1.26 (0.92, 5.84)

Table 5: Logistic predictors of anemia among adolescent girls in Lideta, Gulele and Addis Ketema sub cities of Addis Ababa. 
** Stands for Variables that are significant in multivariate analysis. P-value < 0.2.
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Discussion
The current study showed that, 21.1% of school going adolescent girls were anemic which was a moderate public health significance 

based on the WHO (15 - 35%) standards. Educational level of mothers, low consumption of vegetables and animal products, underweight 
and drinking tea/coffee immediately after meal were the factors associated with adolescent girls anemia.

The present study result is higher than report from the recent EDHS, 2011 the national average prevalence of anemia among girls 
whose age 15 - 19 years was 13.4% [9] which was by far low from the current magnitude of anemia. This big variation could be due to 
population-based data undoubtedly vary in different settings, data collection methods and instruments used could differ with the current 
study, and it might be due to age difference and parity of study participants. However the current study showed that remarkable reduc-
tion as compared with the national prevalence of 15 - 19 years age adolescents (24.8%) EDHS, 2005 [22] which could be due to the effort 
of the government of Ethiopian Ministry of Health by implementation of many related programs including the Essential Nutrition Action, 
National nutrition program and community based nutrition intervention [12].

According to EDHS 2011 women in the Somali, Afar, and Dire Dawa regions have a relatively high prevalence of anemia (44%, 35% and 
29%) respectively [9] and Another study conducted in nine regions of Ethiopia showed that, 79.4% of Afar region, 44% of Somali region 
and 28.7% of Dire dawa town reproductive age group women were anemic. In this case the variation might be due to, this current study 
was limited to the adolescent girls in schools from urban areas which relatively they have higher socioeconomic status and knowledge 
than those who are not attending the schools and studies have showed that students who came from urban areas are with a better health 
condition in comparison to rural population or other probable to this big variation could be due to milk based staple food habit (Milk 
inhabits the bioavailability of iron). However, in the current study no association between consumption of milk and anemia unlike a study 
from Afar (Berahle) showed association [12].

Anemia among adolescent girls is multi-factorial. Researches done in Africa, Asia and Latin America show that the most common 
risk factors associated with anemia in adolescent girls are low socioeconomic status, parents education, dietary pattern (intake of iron 
reach foods, Iron absorption and bioavailability enhancers and inhibitors), infection and menarche status [15]. It is common belief that 
educated parents are conscious of giving their children the requisite and balanced diet, in the current study adolescents whose mother 
had low educational background (1 - 8 grade) were 2.21 anemic than those with higher educational background. A study conducted in 
Bangladesh shows almost 24.53% (p = 0.021) of the girls among anemic group were those having both the parents illiterate and 3.57% 
were respondents in the anemic group whose parents were literate [23].

In the current the foods that were positively associated with anemia were low consumption of animal products and vegetables. Animal 
products have several micronutrients that prevent anemia. It is reported that vitamin B12 deficiency may be quite common in develop-
ing countries where intake of animal products is low. It is necessary for the synthesis of red blood cells and its deficiencies have been 
associated with anemia [14]. The study conducted in Şanliurfa, a less developed city located on the southeast of Turkey is a good example 
showing the effects of eating habits on anemia has a high rate of red meat consumption and has adolescent anemia prevalence of 1.5% [3]. 

Heme-Iron is abundant in animal products and has high affinity to bind with hemoglobin. Therefore, diets with little or no animal 
protein, as it is often the case in the developing world, coupled with mala-absorption. Folic acid is also essential for the formation and 
maturation of red blood cells and necessary for cell growth and repair. Deficiency of folate reduces the rate of DNA synthesis with conse-
quent impaired cell proliferation and intra medullar death of resulting abnormal cells. This shortens the lifespan of circulating red blood 
cells and results in anemia.

Inadequate intake of and vegetables were also associated with anemia in this study. Since fruits and other vegetable are good, source 
of Vit-A, and Vit-C and those are also the good Iron absorption enhancers. A study from berahle afar reveals adolescents not consuming/
week of meat, vegetable and fruits were 2.5 times, 2.4 times and more likely anemic than consuming greater/equals three times/week 
respectively [22] and a study from Bangladesh shows association of low consumption of green leafy vegetables with anemia (p = 0.003) 
[23]. 
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In the present study consumption of tea/coffee was associated AOR 4.2 (CI: 2.37, 10.24). Consumption of tea and coffee after taking 
meal is the well known anti-nutritional factors that inhabit the bioavailability of iron. Meerut study showed association [19].

In the current study adolescents who are under weight are positively associated with anemia AOR 2.72 (CI: 1.92, 5.43) According to 
EDHS 2011 Adolescents (age 15 - 19) are more likely to be thin (36 percent) than older women, from study in Addis Ababa. The overall 
prevalence of stunting (low height for-age), underweight (low BMI-for-age) and overweight/obese (high BMI-for-age) in all school ado-
lescents was 7.2%, 6.2% and 8.5% respectively. Comparison of nutritional status based on school type showed that more adolescents are 
underweight and stunted in government schools than private schools (7.0% versus 5.5%). A study from India shows Prevalence of anemia 
in adolescent girls is high (34.21%) in underweight participants and is associated with anemia (p = 0.03) [24].

Conclusion 
Anemia among school going adolescent girls is moderate public health problem in Addis Ababa. Low educational background of moth-

er, low frequency consumption of animal product and vegetables, high consumption of tea/coffee after meal and underweight are the 
cause for anemia. In adolescent girls, so this finding suggests promotion on healthy eating patterns and selection of appropriate foods.

Recommendation
•	 Awareness programs should be promoted at health centers to the community especially to mothers and in schools which will lead 

to healthy eating patterns and selection of appropriate foods. 

•	 Considering the magnitude of anemia, there should be a multi-sectoral community-based approach for the prevention and control 
of anemia. 

•	 Education bureau at sub city level should work together with health bureau to develop screening of anemia and iron supplementa-
tion programs at schools for adolescent girls.

•	 The government should give more attention to adolescent girls as they are crucial segment of the population and develop Strategies 
On improvement of dietary intake of iron, food fortification and integration with other development programs.
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