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INTRODUCTION 

Anaemia in pregnancy is the major global health problem 

especially in developing countries, where this 

fundamental health issue has not been solved. This 

problem affect the health, quality of life and working 

capacity in billions of people all over the world.1 

Globally, anaemia affects 1.62 billion people (24.8%) 

among which 56 million are pregnant women.2 It is 

estimated that, half of the cases are due to iron deficiency 

anaemia.3 The highest prevalence rate (61.3%) is found 

among pregnant women in Africa.4 According to the 

Tanzania Demographic and Health Survey 2015-16 

reports, 40% women in Mainland and 60% in Zanzibar 

are estimated to be anaemic.5 The prevalence of anaemia 

differs in all trimester of pregnancy. For example, a study  

conducted by Rahmati estimated the prevalence of 
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anemia 19.6% in the first trimester, 10.1% in the second 

trimester and 16.1% in the third trimester of pregnancy.6  

Anaemia during pregnancy is considered when 

hemoglobin level is <110 g/dl before 12 weeks or <105 

g/dl beyond 12 weeks gestation.7 

Anaemia in pregnancy causes several effects on the 

mothers and fetus result into high maternal morbidity and 

mortality.8 Anaemia is a leading cause of intrauterine 

growth retardation, preterm delivery, low birth weight 

and fetal death.9 Among factors contributing to anaemia 

are nutrition such as iron deficiency, folic acid 

deficiency, vitamin B12 deficiency, a medical condition 

such as malaria in pregnancy, hookworm infection, 

bleeding disorder, and hereditary disorder such as 

thalassemia, and sickle cell haemoglobinopathy.10 

Another factors includes; socio-economic conditions, 

abnormal demands during pregnancy such as multiple 

pregnancies, teenage pregnancies, maternal illiteracy, 

short pregnancy intervals age of gestation, primigravida 

and multigravida.11,12  

In Tanzania, different approaches are used to prevent 

pregnant women from anaemia such approaches includes; 

supplement of iron and ferrous during antenatal visit, 

health education about the important nutrient needed 

during  pregnancy, mebendazole supplement on the 

second and third trimesters, supply of free insect side 

treated net to pregnant women and encourage them to use 

it. Despite all of the government’s effort but the problem 

still exists which shows that various factors might be 

contributing to it. The aim of this study is to determine 

prevalence and obstetrics factors associated with anaemia 

among pregnant women in Unguja island, Tanzania. 

METHODS 

Study area 

The study was conducted in three hospitals namely, 

Kivunge, Mwembeladu and Mnazimmoja hospital in 

Unguja Island. Zanzibar is part of the Republic of 

Tanzania in East Africa, it is approximately 25-50 

kilometers off the cost. Tanzania mainland and it is 

comprised of two main islands Pemba and Unguja.13 The 

capital city is Unguja. According to the Zanzibar census 

2012, the total population of Zanzibar was 1,303,569. 

Females accounted for 672,892 and the remaining 

population is males.13 Unguja’s main economy comes 

from spices, raffia, and tourism. In particular, the islands 

produce cloves, nutmeg, and black pepper. The common 

diet consists of mainly cassava, bread and rice mixed 

with occasionally available vegetables and fish.  There is 

irregular intake of meat due to poor availability and high 

cost. More than 98% of people in Zanzibar are Muslim 

and the remaining percentages are Christian and others.13 

The three hospitals are the only government institutions 

which provide ANC services to a larger number of 

pregnant women compared to other hospitals in Unguja. 

The ANC service in these hospitals is provided by 

midwives who had got training on focused antenatal care. 

Study design  

Analytical cross-sectional design with quantitative 

approach was used in this study. 

Study participants 

The study participants for this study were pregnant 

women who were attending antenatal care at Kivunge, 

Mwembeladu and Mnazimmoja hospitals. Pregnant 

women who resided in Unguja for more than six months 

and who came for ANC during the time for data 

collection were included in the study. Pregnant women 

who were seriously ill during data collection were 

excluded in the study. 

 

Figure 1: Sampling procedure in government 

hospitals providing ANC services in Unguja island. 
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Sample size and sampling procedure 

The total sample size of 338 participants was obtained 

using proportion formula, assuming 27.8% proportion of 

anaemia in pregnancy (from previous study in Tanzania) 

at a 95% confidence limit, a 5% margin error and adding 

10% as contingency for non-response.14,15 After 

reviewing the records of monthly attendance of pregnant 

women for ANC visits in the three hospitals we found 

342 attendees from Mwembeladu hospital, 229 from 

Kivunge hospital and 202 from Mnazimmoja hospital.  

The calculated sample size (338) was proportionally 

allocated to three hospitals based on the above records. 

Therefore 151 participants were selected from 

Mwembeladu hospital, 99 from Kivunge hospital and 88 

from Mnazimmoja hospital. Systematic random sampling 

technique was used to select participants in each hospital. 

Sampling interval was obtained by taking the total 

monthly number of pregnant women who attended ANC 

in a particular hospital divided into the current allocated 

sample size. For instance in Mwembeladu hospital 

monthly attendees was 342, divide by current allocated 

sample size 151 which give the sampling interval of two.  

Then lottery method was employed to get the random 

start. The randomly selected starting point was number 

four. The interview started from the fourth pregnant 

mother, and then every two women were interviewed till 

the allocated sample was achieved. The same method was 

employed across the remaining hospitals (Figure 1). 

Data collection technique and procedure 

Questionnaire was prepared in English and translated into 

Kiswahili language. Before the actual data collection 

process, the pilot study was conducted with 34 pregnant 

women to observe whether the tools could be fit in 

obtaining information needed before indulging in the 

study. Semi structured questionnaire was used to obtain 

socio-demographic information and present and past 

obstetric history of pregnant women. Face to face 

interview was conducted by two research assistants. Both 

research assistants were midwifery nurses with diploma 

level who speak Kiswahili and were trained on data 

collection procedures for two days. The research 

assistants were regularly supervised for proper data 

collection.  All the questionnaires were checked for 

completeness and consistency in daily basis. 

Secondary data was collected by documental review of 

Reproductive and Child health card number 4.  

Specimen collection and processing 

The blood test of haemoglobin in the three hospitals was 

performed by the experts in this field. Each step of 

specimen collection, processing, and analysis was 

supervised by experienced and trained laboratory 

technologist supervisors. The qualified technician drew 

venous blood samples from pregnant women for the 

assessment of their anaemia. The reference values of 

haemoglobin were categorized according to the WHO 

criteria as: normal (11 g/dl or higher), mild (10–10.9 

g/dl), and moderate (7–9.9 g/dl). Mild and moderate 

levels (<11 g/dl) of haemoglobin were defined as 

anaemic.16
  After following all aseptic precautions, 2 mg/l 

EDTA (ethylenediaminetetraacetic acid) vial was 

collected from the antecubital vein using a disposable 

plastic syringe. The vial was labelled with identification 

number before centrifugation. Serum was separated by 

centrifugation (10 minutes) at a rate of 2000 rpm at room 

temperature; immediately after that blood was allowed to 

clotting for 30 minutes. Separated serum was allocated in 

different eppendrof for haemoglobin test. Lastly the result 

was read by using Colorimetric method for the 

measurement of haemoglobin concentration. 

Data analysis 

The Statistical Packages for Social Science (SPSS) 

version 21), was used for both data entry and analysis. 

Descriptive statistics was used to analyze demographic 

characteristic and presented by using frequency, 

percentage, tables and figures. Inferential statistics was 

done by cross-tabulation to find the relationship between 

independent and dependent variables. Multivariate 

logistic regression was done to control for confounding 

effects. The strength of association was estimated in odds 

ratio, p value and its 95% confidence interval 

RESULTS 

Demographic characteristics of the study respondents 

A total of 338 pregnant women participate in the study. 

The mean age of respondents was 28 years. The 

minimum and maximum age was 18 and 45 years 

respectively. More than half (59.8%) of the respondents 

belonged to the age group of 20 to 30 years Majority 

(88.46%) of the respondents were from the urban area. 

About 98.81% were married. Majority (85.21%) of 

respondents were unemployed. Most (96.15%) of the 

respondents had a formal education (Table 1). 

Overall prevalence of anemia and its severity  

The results of this study showed that out of 338 

participants, 273 (80.77%) were found to be anaemic. 

Among those who were anaemic, 68.64% had mild 

anaemia, 11.24% had moderate anaemia and 0.89% had 

severe anaemia (Table 2). 

Prevalence of anaemia according to gestational age 

Figure 2, below shows that,  there were no much 

differences in prevalence of anaemia across the 

semesters,  82.4%,  78.3 % and 82.9% in first, second and 

third trimester respectively.  However, more than half 

(66.7%) of pregnant women in the second trimester had 

severe anaemia. 



Ali MM et al. Int J Community Med Public Health. 2019 Mar;6(3):950-957 

                                International Journal of Community Medicine and Public Health | March 2019 | Vol 6 | Issue 3    Page 953 

Table1: Social demographic characteristics of the 

respondents (N=338). 

Variable N % 

Age (in years)   

<20  2 9 8.6 

20-30  202 59.8 

>30  107 31.7 

Residence   

Urban 299 88.46 

Rural 39 11.54 

Marital status   

Married 334 98.81 

Un married 4 1.18 

Occupation status   

Employed 50 14.79 

Unemployed 288 85.21 

Education level   

Not formal 13 3.84 

Formal 325 96.15 

Table 2: Overall prevalence of anaemia and its 

severity among pregnant women. 

Variable N % 

Overall prevalence of  anaemia 

Anaemic 273 80.77 

Not anaemia 65 19.23 

Anemia according to severity 

Normal 65 19.23 

Mild 232 68. 64 

Moderate 38 11.24 

Severe 3 0.89 

 

 

Figure 2: Prevalence of anaemia according to 

gestational age. 

Table 3: Obstetric characteristics of study 

respondents (N=338). 

Variables 
Variable 

categories 
N % 

Gestational age First trimester 26 7.7 

 Second trimester 163 48.2 

 Third trimester 149 44.1 

Gravidity Primigravida 93 27.5 

 Multigravida 245 72.5 

Parity None 89 26.3 

 <2 85 25.2 

 ≥2 164 48.5 

Birth interval Not had a child 90 26.62 

 <2 year 139 41.12 

 >2 years 109 32.24 

ANC visits 1-3 visits 288 79.3 

 4-7 visits 70 20.7 

Illness during pregnancy   

Malaria Yes 4 1.2 

 No 334 98.8 

Iron supplement Yes 132 20.0 

 No 206 80.0 

 

Table 4: Relationship between obstetric factors of the 

study respondents and anaemia (N=338). 

Variable 
Anaemic,  

n (%) 

Non 

anaemic,

n (%) 

𝑥2 P  

value 

Taking of iron tablet   

Yes 121 (44.3) 
152 

(55.7) 
13.033 0.001* 

No 45 (69.2) 20 (30.8)   

Birth interval   

No child 75 (27.5) 15 (23.1) 15.756 0.001* 

<2 123 (45.1) 16 (24.6)   

>2  75 (27.5) 34 (52.3)   

ANC visit   

1-3 71 (26.01) 
202 

(73.99) 
1.0520 0.3051 

4-7 21 (32.31) 
44 

(67.69) 
  

Gravida     

Prime 94 (34.4) 37 (56.9) 11.188 0.001* 

Multi-

gravida 
179 (65.9) 28 (43.1)   

Parity     

Once 243 (76.9) 73 (23.1) 0.200 0.655 

≥2 16 (72.7) 6 (27.3)   

*Statistically significant at p<0.001. 
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Obstetric characteristics of study respondents 

Table 3, below shows that nearly half (48.2%) of 

pregnant women were in the second trimester of 

pregnancy. About 72.5% of participants were 

multigravida.  Nearly half (48.5%) of respondents had 

given birth more than two times.  Regarding birth 

interval, one hundred thirty nine (41.12%) of pregnant 

women had birth interval of less than two years. 

Additionally the study findings have revealed that 

majority (79.3%) of pregnant women had 1-3 antenatal 

visits. On the other hand, findings showed that most 

(98.8%) of pregnant women had no history of malaria 

attack in their current pregnant period. 

Relationship between obstetric factors and anaemia  

Table 4 below shows the relationship between obstetric 

factors and anaemia among pregnant women, A cross 

tabulation was done and findings showed that there was a 

relationship between taking of iron tablet (x2=13.033, 

p<0.001), birth interval (𝑥2=15.756, p<0.001), gravidity 

(𝑥2=11.118, p<0.001) and anaemia. 

Logistic regression analysis on obstetric factors 

associated with anaemia 

Binary logistic regression was conducted and after 

controlling for confounder in multivariate analysis, the 

variable taking of iron tablets, birth interval and gravidity 

remained significantly associated with anaemia. 

Respondents who had history of taking iron tablets were 

less likely to get anaemia compared to respondents who 

did not take iron tablets (AOR=0.288, 95% CI=0.149-

0.556, p<0.001). Respondents who had birth interval of 

less than two years  were 3 times more likely to have 

anaemia compared to respondents with birth interval of  

two or more than two years   (AOR=3.835,95% CI 

=1.103-11.882, P<0.034). Multigravida women were 

likely to get anaemia compared to primegravida women 

(AOR=1.185, 95% CI= 0.317-4.438, p<0.001) (Table 5). 

 

Table 5: Association between obstetric factors of the study respondents and anaemia (N=338). 

Variables OR CI (95%) P-value AOR CI (95%) P- value 

  Lower Upper   Lower Upper  

Taking of iron tablet  

No Ref        

Yes 2.354 0.198 0.631 0.001 0.288 0.149 0.556 0.000*** 

Birth interval         

No child Ref        

>2years 0.650 0.300 1.392 0.001 1.389 0.370 5.222 0.627 

<2years 2.267 1.141 4.504 0.020 3.635 1.103 11.882 0.034* 

Gravidity         

Prime Ref        

Multigravida 2.516 1.451 4.365 0.001 1.185 0.317 4.438 0.001*** 

Statistically significant at *p<0.05, ***p<0.001. 

DISCUSSION 

The overall prevalence of anaemia in this study was 

80.8%, however, more than half (60.65%), of the 

respondents had mild anaemia, 11.24% had moderate and 

0.89% had severe anaemia. The prevalence of anaemia in 

this study is higher than a study conducted in Ethiopia, 

Indian and Morocco, which showed that prevalence of 

anaemia were 27.6%, 41.5% and 57.6% respectively.17-19 

The difference observed in these studies could be due to 

geographical factors and difference in nutrition practices 

among pregnant women. The prevalence of anaemia in 

this study is also higher than the national anaemia 

prevalence of 48% and 60% in Zanzibar.20 and higher 

than the study conducted in northern part of Tanzania 

which found the prevalence of 47.4%.21 This may be 

explained in the fact that the living standard of majority 

of people in Zanzibar is poor.22 The large part of the 

population in Zanzibar is clustered around the poverty 

line that could easily fall back into poverty.22 This may 

hinder pregnant women from consuming quality and 

quantity food. Their typical diet consists of mainly 

cassava, bread and rice mixed with seasonally-available 

vegetables and fish; there is infrequent intake of meat due 

to poor availability and high cost.23 The main sources of 

iron obtain from those foods is non-heme iron with 

bioavailability of not more than 10%. Another possible 

explanation for the variation in the prevalence among 

these two studies could be the time gap between the 

current study and the 2015-16 Tanzania demographic and 

health survey and malaria indicator survey. It may be 

household living standards has changes with time. 

The current study has shown the prevalence of anaemia 

varies during pregnancy. It was found that 82.4% 

pregnant women had anaemia in the first trimester, 78.3% 

in the second trimester and 82.9% in the third trimester 

while 66.7% had severe anaemia in the second trimester. 

The prevalence of anaemia observed in this study, has 

reflected the change of haemoglobin value during 

pregnancy due to an increase demand of the body and 
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physiological changes.3 Finding in this study is also 

similar to a study conducted in Iran which showed that 

the prevalence of anaemia varies during pregnancy by 5% 

in the first trimester, 3.4% in the second and 8.7% in the 

third trimester.24 The similarities observed in these 

findings could be due to the increase demand of the baby 

during late pregnancy coupled with low socioeconomic 

status of the women, seasonal, dietary and behavioral 

variations which can have an effect on their nutritional 

status as well as health seeking behavior. Furthermore, 

the study differ with a study conducted in Ethiopia which 

showed, that the prevalence of anaemia in the first 

trimester was 6.12%, second trimester 28.57% and third 

trimester 65.3%.25 This difference could be due to the 

reason that pregnant women’s booking time for ANC was 

late in the current study. Most of them started attending 

their first ANC visit at 20 weeks of gestation. Late 

booking for ANC may interfere with adherence to ferrous 

and folic acid supplement as well as deworming 

especially if they cannot access these services from ANC. 

Late booking for ANC, poor adherence to iron 

supplementation and deworming may play a role for the 

observed differences in prevalence of anaemia among 

pregnant women in these two studies. 

The current study shows that, pregnant women whom 

were not taking iron tablets regularly were 2 times more 

likely to have anaemia when compared to those whom 

were taking iron tablets. This could be due to the fact that 

the requirement for iron increases during pregnancy for 

the growing fetus and placenta, the blood volume of 

pregnant woman decreases by 50% during this period as 

a result, supplementation of iron during pregnancy is 

critical to fulfil this requirement.26 The finding of this 

study is in agreement with other previous studies 

conducted in Ethiopia, Uganda, Nigeria, Vietnam and 

Pakistan which pointed out that lack of iron 

supplementation is amongst the most significant risk 

factors for developing anaemia in pregnant women.27-31  

Thus, this give the impression that the most effective 

intervention to reduce the prevalence of anemia among  

pregnant women is education  in the proper use of iron 

and folic acid supplements as well as proper nutrition 

which contain iron-rich food sources. 

In this study, the results show that, multigravida women 

were two times more likely to get anaemia when 

compared to primigravida women. This could be due to 

the reason that the increase in number of pregnancy and 

physical changes during pregnancy increases the 

susceptibility of getting repeated haemorrhage during 

delivery and maternal nutrition depletion.24 Also 

hormonal changes during pregnancy leads to increase in 

plasma volume, which causes a reduction of haemoglobin 

level.24 The finding of this study agree with other 

previous studies conducted in Nigeria, Pakistan, India and 

Ethiopia,  which found that multigravida women were 

more likely to get anaemia compared to primigravida 

women.29,31-34 The finding of this study is in contrast with 

other studies conducted in Zambia and Nigeria which 

reports that primigravida women were more likely to get 

anaemia when compared to multigravida women 

respectively.35,36 

The current study has found that pregnant women who 

had birth interval of less than two years were three times 

more likely to have anaemia compared to those with birth 

interval of more than two years. This might be related 

with decreased iron store of women due to occurrence of 

pregnancy in rapid sequence between subsequent 

pregnancies while during this period the requirements are 

substantially higher than the average. This finding is 

consistent with other studies conducted in India, Ethiopia, 

Nigeria and Saudi Arabia, which found  that pregnant 

women with less interval than 2 years spacing between 

previous and index pregnancy were more likely to get 

anaemia.26,29,37-39 Therefore, intervention focusing on 

birth intervals could be appropriate in order to reduce the 

prevalence of anaemia among pregnant women. 

CONCLUSION  

Based on the findings of this study, we conclude that 

anaemia is alarmingly high among pregnant women and 

is significantly associated with parity, birth interval and 

iron supplementation. The study recommends awareness 

creation on birth interval and iron supplementation as 

well as nutritional counselling on consumption of iron-

rich foods to prevent anaemia among pregnant women in 

Unguja Island. 
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