
 

 

Original Research Article 

Do Women in Rural South-West Nigeria Become Pregnant with Sub-optimal 

Haemoglobin Concentrations? 

 

ABSTRACT 

Background: Anaemia is a major public health concern worldwide, particularly in developing 

countries like Nigeria. In a previous study on determinants of prenatal anaemia, we found out 

that the majority of our respondents had dietary iron intake below the recommended value of 

27mg∕day and all of them belonged to low socio-economic class. We opined that many of our 

respondents could have become pregnant with sub-optimal haemoglobin concentrations. 

Aim : This study was carried out to evaluate the prevalence of anaemia and the socio-economic 

determinants of anaemia in non-pregnant women of reproductive age in our community.  

Materials and Methods: The study which was descriptive and cross-sectional, involved two 

hundred consenting non-pregnant women of reproductive age in Ikenne Local Government 

Area of Ogun State, Nigeria. Interviewer-administered questionnaires were was used to collect 

socio-demographic information and 24-hr dietary recall data which was used to determine the 

dietary diversity score (DDS) and daily dietary iron intake (DDI). Using a finger prick, the 

haemoglobin (Hb) concentration of each respondent was determined with a 

Haemoglobinometer DG-300HB. Data were analyzed using the Statistical Package for Social 

Sciences (SPSS) version 23. 

Results:  The mean age of respondents was 32.04±8.99 years while the age range was 18-

43years. The mean and range of Hb concentrations were 11.77±1.02 g∕dL and 8-16.67 g∕dL 

respectively. The prevalence of anaemia obtained from this study was 54% (mean 11.77 

SD1.02).  The prevalence of anaemia was highest amongst respondents who were farmers. 

There was a statistically significant association between Hb concentration and body mass index 

(BMI) p=0.009. Of the 200 respondents, 193 (96.5%) had inadequate dietary iron intake 

(<18mg/day). There was statistically significant association between Hb groupings and daily 



 

 

dietary iron (DDI) intake. P=0.003. With a mean of 2.96±0.95 food groups and range of 1.0-5.0 

food groups, 95 % of respondents had low DDS (< 5 food groups). Hb concentration was also 

significantly associated with DDS as only 1(20%) of 5 respondents that had adequate DDS had 

Hb concentration below cut-off value.  

Conclusion: The prevalence of anaemia in non-pregnant women of reproductive age was high 

in the community studied making it possible for majority of them to enter pregnancy with sub-

optimal Hb concentration. The prevalence was highest amongst respondents who were 

farmers.  The majority of the respondents had inadequate DDS and daily DDI.  

Key Words: Anaemia, haemoglobin concentration, Women of reproductive age, dietary 

diversity score. 

 

INTRODUCTION 

Anaemia is a major public health concern worldwide, particularly in developing countries (1) 

where its burden accounts for 89% of all anaemia-related disabilities (2).  

Globally, anaemia affects 24.8% of the population(3) and its prevalence is consistently higher in 

people with low socioeconomic status, low body weight, and in females who have recently 

given birth(4).  

Though anaemia is often multifactorial in aetiology, the main causes worldwide can be 

attributable to 3 syndromes: iron deficiency (iron deficiency anemia, hookworm, and 

schistosomiasis), hemoglobinopathy (sickle cell disorders and thalassemia), and malaria(5) 

However, iron-deficiency anaemia remains the dominant cause of anaemia worldwide(2).  

Patients with anaemia usually present with clinical features such as fatigue, breathlessness, 

dizziness, and headache(6). Anaemia may impair their work capacity and increase their 

susceptibility to infections(7). 

 Anaemia is especially prevalent in women of reproductive age. In 2019, 29.9% of women aged 

15-49 years suffered from anaemia (8) and for non-pregnant women, it is defined as Hb 

concentration below 12 g/dl(9). Data from the World Health Organisation showed that in 



 

 

Nigeria, the prevalence of anaemia among non-pregnant women aged 15-49 years was 48.80% 

in 2016 .(10) 

 A report by Woldu et al, put the prevalence of anaemia among non-pregnant reproductive-

aged women globally at 24.2%.(11) The study also reported that the prevalence was 

significantly associated with women who were of older age group, had no formal education and 

those women living with household food insecurity(11).  In a review of the epidemiology, 

clinical assessment, pathophysiology, and consequences of anaemia in low-income and middle-

income countries, Balarajan et al  found that anaemia is disproportionately concentrated in low 

socioeconomic groups, and that maternal anaemia is strongly associated with child anaemia.(7) 

In a study we conducted on the socio-economic determinants of prenatal anaemia in rural 

communities of South-West Nigeria, we found out that majority (90.7%) of our pregnant 

respondents had dietary iron intake below the recommended value of 27mg/day and all of 

them belonged to the low socio-economic class(12). We opined that many of them could have 

become pregnant with sub-optimal haemoglobin concentration(12). 

If our opinion was right, prevention of anaemia in non-pregnant women of reproductive age in 

these communities through robust health talks and poverty alleviation programs could improve 

the health status of these women when they get pregnant. This will eventually lead to 

reduction of both maternal and perinatal mortality. 

In this study, we sought to verify this opinion by evaluating the prevalence of anaemia in non-

pregnant women of reproductive age in our community and find out the socio-economic 

determinants of anaemia in them. 

 

MATERIALS AND METHODS 

Study area 

The descriptive and cross-sectional study was carried out between February and May 2021 in 

Ikenne  Local Government Area of Ogun State, Nigeria. Ikenne Local Government is one of the 

three local government areas where Remo people are found. The other two local governments 

are Sagamu and Remo North Local Governments. By the 2006 Nigeria Population Census, Remo 

Land had a population of 628,560 people (Ikenne LG-165,700; Sagamu LG-253,421; Remo North 



 

 

LG- 209,439)(13)  Remo land is within latitude 60o South and 90o North and Longitude 20 30 

mins West and 60 30 mins East. It has a tropical climate, a land area of 971.0 Km2, a 

temperature range of 270 C and 29o C and annual rainfall of 105-128 cm(14).  

 

Data collection, instrument and procedures 

Two Hundred non-pregnant women of reproductive age, aged 18 -43 years were recruited for 

the study.  

Inclusion Criteria 

Women of ages between 18 and 43 years with no evidence of chronic inflammatory disorders 

such as diabetes, tuberculosis, human immunodeficiency virus and those with inherited red cell 

disorders (such as sickle cell anaemia, thalassaemia and glucose -6-phosphate dehydrogenase 

deficiency) 

Exclusion Criteria 

Women with a history of chronic inflammatory disorders such as diabetes, tuberculosis, human 

immunodeficiency virus and those with inherited red cell disorders (such as sickle cell anaemia, 

thalassaemia, and glucose -6-phosphate dehydrogenase deficiency). 

 

 

Ethical Considerations 

The study received ethics permission from the Office of the Medical Officer of Health (MOH), 

Ikenne Local Government Area of Ogun State, Nigeria with approval Memo number IKLG 

102/21 dated 27 June 2019. Written informed consent was obtained from the respondents and 

who were assured of the confidentiality of information. 

Questionnaire Administration 

An interviewer-administered questionnaire was used to collect data. The questionnaire was 

designed by the authors and adjusted to the local settings and pre-tested for congruency and 

exclusion of ambiguities. It was refined thereafter and applied in the target population. The 



 

 

English version of the questionnaire was translated into the native language of the study area 

and then back translated to English language by language and public health experts.  

Research assistants were recruited and trained. All questionnaires were checked for 

completeness, clarity and consistency by the supervisors and investigators including dietitians.  

The questionnaire was in two parts. The first focused on the socio-demographic information of 

the respondents. This included age, weight, height, level of education and occupation of the 

women. The second part was on dietary recall of what the respondents consumed in the 

preceding 24 hours.  

From the weights and heights taken, body mass index was calculated for each subject and 

categorized into four groups: underweight (<18.5 kg/m2), normal weight (18.5–24.9 kg/m2), 

overweight (25–29.9 kg/m2) and obese ≥30 kg/m2) following the WHO guidelines which address 

obesity in the general population (15).  

The Women Dietary Diversity Score (WDDS) was computed based on 10 food groups which 

aimed to reflect the micronutrient adequacy of the diet. Each respondent’s dietary intake was 

categorized into inadequate and adequate dietary diversity score if she consumed <5 food 

groups and ≥5 food groups, respectively(16). Finally, daily dietary iron intake was calculated 

from the DDS. We compared our values with the recommended daily dietary iron intake of 

≥18mg for WRA in Nigeria(17). 

Using a finger prick, the haemoglobin concentration of each respondent was determined with a 

Haemoglobinometer DG-300HB manufactured by DouBle, China. A single drop of blood was 

taken by finger prick after removing the first two drops to ensure that the sample was based on 

fresh capillary blood. Separate lancet and microcuvette were used to take blood from each 

respondent. Haemoglobinometer was checked every day before the start of the work for 

accuracy. 

 

Data Processing and Analysis 



 

 

Data entry and analysis were performed using the SPSS version 23 (SPSS Inc.).(Please, provide a 

proper citation for the SPSS version 23) The descriptive data were given in percentages and as 

mean ± standard deviation (SD). Chi-squared test was used for the analytic assessment. The 

differences were considered statistically significant when the P-value obtained is less than 0.05. 

RESULTS 

Socio-demographic characteristics of respondents. 

 Two hundred respondents with age range 18-43 years were recruited for the study. As shown 

in Table 1, 41% (82 of 200) of respondents were in the age group 35-43 years. This was followed 

by respondents in the age group 18-24 years who constituted about 32%%. Those in the age 

group 30-34 years were the least with 12.5%.   

About half (53%) of the respondents had secondary education, while 36% (72of 200) had 

tertiary education. This was followed by respondents with primary education and those who 

had no formal education constituting 20% and 2%, respectively. 

The majority, 61.5% (123 of 200) of the respondents were self-employed as artisans or traders 

while 18.5% (37 of 200) were employed as teachers, clerical officers, cleaners, or messengers in 

small/medium scale enterprises. Other groups included farmers, 15% and housewives, 5%.   

Of the respondents’ marital status, more than half, 57% (114 of 200) were married, 37.5% (75 

of 200) were single and the rest 11 (5.5%) were divorced or separated. 

Respondents of Yoruba extraction had the highest frequency, 69.5% (139 of 200). This was 

followed by Ibos with 23.5% (47 of 200) while Hausas and other tribes constituted 1.5% and 

5.5% respectively. 

Mean values and range of age, Hb concentrations, BMI, daily dietary iron intake and dietary 

diversity score 

As shown in Table 2, the mean age of respondents was 32.04±8.99 years while the age range 

was 18-43years. The mean BMI was 25.64±5.66 kg∕m2 and the range was 16.41-43.42 kg∕m2. 



 

 

The mean and range of haemoglobin concentrations were 11.77±1.02 g∕dL and 8-16.67 g∕dL, 

respectively. The mean dietary iron intake was 9.37±4.5 mg∕day and the range was 0.0-25.0 

mg∕day while the mean DDS was 2.96±0.95 food groups and the range 1.0-5.0 food groups. 

Haemoglobin concentrations, BMI, iron intake and DDS groupings of respondents. 

As shown in Table 3, 54% (108 of 200) of respondents had haemoglobin concentrations below 

the cut-off value that defines anaemia making the prevalence of anaemia to be 54%.  

The BMI groupings are shown in Table 3. About half, 53% (106 of 200) had normal weight, 

4(2%) were underweight, 47(23.5%) overweight while 43(21.5%) had obesity.  

Of the 200 respondents, almost all, 193 (96.5%) had inadequate dietary iron intake 

(<18mg/day) and 195(97.5 %) had low DDS (< 5 food groups) while only 5(2.5%) had adequate 

DDS (≥5 food groups). 

Haemoglobin concentrations groupings in correlation with age, education, occupation, 

marital status, dietary iron intake and DDS 

As shown in Table 4, the frequency of anaemia was highest among the age group 25-29 years 

(65.5%). This was followed by the age group 18-24 years with 61% and the age group 35-43 

years with 50%. The age group 30-34 years was the lowest with 36%.  p=0.086 

Though not statistically significant, the prevalence of anaemia was highest among respondents 

with no formal education and lowest in those with tertiary education. While all the 2 

respondents with no formal education were anaemic, 43.1% (31 of 72) of respondents with 

tertiary education were anaemic. The prevalence of anaemia among respondents with 

secondary education was 52.85% while those with primary education was 45% P=0.544  

With occupation groupings, farmers had the highest frequency (73.7%) of anaemia. Next to 

farmers were housewives with a frequency of 60%. Artisans and traders had the lowest 

frequency (53.5%). This was however not statistically significant. p=0.102  

 Using marital status grouping, the frequency of anaemia was highest (58.7%) in respondents 

who were single. This was followed by respondents who were separated or divorced with 



 

 

54.5%. Respondents who were married had the lowest frequency with 50.9%. This was also not 

statistically significant p=0.575 

Haemoglobin groupings were significantly associated with BMI. p=0.017. The frequency of 

anaemia was lowest among obese people at 39.5%. This was followed by overweight 

respondents with 42.6% and underweight with 50%. The highest frequency (65.1%) was found 

among respondents with normal weight. 

Haemoglobin grouping was also significantly associated with DDI. None of the 7(100%) 

respondents with adequate DDI intake had Hb concentration below the cut-off value while 

more than half, 57%(110 of 193) of respondents with inadequate dietary iron intake were 

anaemic. p=0.003. 

There was also a significant association between Hb concentration and DDS. While only 1(20%) 

of 5 respondents with adequate DDS were anaemic, more than half 54.4% (106 of 195) of 

respondents with inadequate DDS were anaemic. p=0.00001.  

 

DISCUSSION 

Globally, there has been little progress in reducing the anaemia burden among women of 

reproductive age (WRA) over the past two decades, with prevalence actually rising in some 

South Asian and Sub-Saharan African countries (18). More recent estimates from the World 

Health Organisation (WHO) indicate that globally, the prevalence of anaemia among WRA has 

actually increased between 2011 and 2016, from 30% to 33% (19) and in Nigeria, WHO 2016 

data gave the prevalence of 48.8% among non-pregnant WRA (20).   

The prevalence of anaemia obtained from this study was 54% (mean 11.77 SD1.02). This is 

categorized under severe public health importance (21) and indicates that a considerable 

number of women in the community were suffering from anaemia. 

This result is consistent with what was reported from Nigeria by the WHO in 2016(11). It is 

however higher than 35.6% (Mean 12.3 g/dL SD 15.7)   reported from Sudan(22) and 21.3% (23) 



 

 

reported from Southern Ethiopia but lower than what was obtained in Tanzania, 39.6% (24) in 

Bursa, Turkey (32.8%)(25) and in Coimbatore district, India (64.4%)(26)  

Though all the respondents in our study belonged to the a poor socio-economic status, the 

prevalence of anaemia in farmers amongst them was higher than in the other groups, reflecting 

a poorer economic status of farmers and according to Moore et al may be due to insufficient 

diet, limited education, exposure to dangerous chemicals, schistosomiasis, hookworm 

infestations, inadequate access to health services, and delayed diagnosis and treatment(27).  

Though not statistically significant, women who had no formal education had the highest 

prevalence of anaemia when compared with others and the lowest frequency was found 

among women with tertiary education. This is consistent with previous studies. A study in 

Bangladesh reported that a lack of education was an important factor related to the prevalence 

of anaemia among Bangladeshi women. The authors believed that the increase in the education 

level would likely bring about a decline in the prevalence of anaemia (28). Wilunda et al also 

reported that primary school education reduced the risk of severe anaemia by about 20%, 

compared with those having no education(24). Preparation of food for the household is the 

responsibility of women whose knowledge or lack of it about nutrition can affect the health and 

nutritional status of the entire family(29).  

Though not statistically significant, our study revealed that the older age group was associated 

with a lower prevalence of anaemia.  Respondents in the age category of 18-29 years were 

more likely to be anaemic as compared to those in the category of 30-43 years. This is in 

agreement with a study conducted in Nepal that reported that being in the young age category 

was a risk factor for anaemia(30) A similar observation was reported in a study conducted in 

ten East African countries(31), and in India(32) where younger women had a higher prevalence 

of anaemia. This younger age group may be single, unemployed or students and less 

economically buoyant to meet up to with the nutritional requirement to prevent anaemia when 

compared with older ones (30-43 years). However, some reports are not in agreement with our 

findings. In a study conducted in rural china, Ma et al reported that older women of 

reproductive age had a higher risk of developing severe anaemia(33). Possible reasons for the 

increase in the risk of anaemia in the older age group in those studies were thought to be 



 

 

related to reproductive history, pregnancy history-related conditions, and maternal workload 

(34).  

In this study, the prevalence of anaemia among WRA was significantly associated with BMI. This 

was also observed in our previous report(12)  and agrees with the report by Woldu et al who 

observed that being overweight was inversely associated with the prevalence of anaemia(11). It 

is also consistent with a study conducted in Andhra Pradesh, India, in which overweight and 

obese women have lower prevalence ratios for anaemia than non-pregnant WRA.(35)  This 

observation can be related to the nature of the diet and lifestyle of the individual because BMI 

is directly related to the nutritional status and being underweight is related to the nutritional 

deficiency that results in the reduced bioavailability of essential nutrients which finally leads to 

anaemia(11). 

We found a higher proportion of respondents who were single with anaemia in our study. This 

corroborates with a study from Nepal where the prevalence of anaemia was found to be lower 

among married women (36). This, according to Osamor et al can be explained by the women’s 

relative position in the household in terms of decision-making. Autonomous decision-making by 

women is associated with increased utilization of maternal health services(37) thereby resulting 

in better health outcomes. This result is however in contrast to what was observed in Ecuador 

where single women had a lower prevalence of anaemia when compared with married women 

even after controlling for other factors(38). In lower income countries, married women are 

likely to carry out most activities including work on crops, domestic activities and taking care of 

children and having so many responsibilities on their shoulders could harm their health 

status.(39)  

The majority (90.5%) of our respondents had daily iron intake below the recommended value in 

Nigeria(18 mg/day). The mean daily iron intake was 9.37± 4.53 mg/day with a range of 0.0-25.0 

mg/day. Our result agrees with 61–97% of WRA that had a dietary iron intake below the 

recommended values obtained in 29 European countries ranging from 61% in Ireland to 90–

97% in Belgium, Denmark, Hungary, Serbia, and Sweden.(40).  



 

 

We found out that only 5% of our respondents achieved minimum dietary diversity for women 

(MDD- W) This is alarmingly and abysmally lower than reports available from some rural African 

communities in Ethiopia with 56%(41), in Senegal, 31.5%.(42) and India in which 44% of women 

rural communities were classified as having a diverse diet (MDD-W ≥5W) (43). We did not get 

any report similar or lower than our result. This along with a very low number of respondents 

with adequate DDI intake may reflect the level of poverty in the community studied considering 

the high cost of certain food groups such as legumes, roots, tubers, vitamin A rich fruits and 

vegetables, fish and vegetables, fish, meat and poultry observed in the community studied. We 

also observed that despite being a rural community, most of the food items consumed was 

were brought in from neighboring communities. Majority of the residents who could have 

taken up farming were engaged in non-farming activities such as petty trading or employed as 

teachers, clerical officers, and other low-income jobs. Furthermore, the presence of a university 

with a teaching hospital and of many fraudsters who fled to the area from the cities had 

contributed to high cost of living in this community. We noticed that little farming activities 

(cultivation, fruit and vegetable selling) that were carried out in the community were done by 

few peasants predominantly northerners and their produce were usually taken to neighbouring 

urban centres for sale, making food unavailable and unaffordable in the community.  

 

Conclusion 

In conclusion, the prevalence of anaemia in non-pregnant WRA is high in the community 

studied making it likely for majority of them to enter pregnancy with sub-optimal haemoglobin 

concentrations. Majority of the respondents had low dietary diversity and inadequate daily iron 

intake. 

 

Recommendation 

 An intervention through poverty alleviation, introduction of activities that will make farming 

more attractive and of mineral supplements including iron and fortification of food to all WRA 

will go a long way to reduce anaemia in pregnancy. However, more attention should be paid to 

the education of farmers who had the highest prevalence of anaemia in this study. They need 



 

 

to be encouraged to adequately consume part of their produce rather than selling everything 

for economic gain.  

 

Study limitations.  

This is a cross-sectional study which did not allow us to establish the causality. It relied on 

haemoglobin as the measure of anaemia.  Further studies should consider other indices that 

will include iron studies to differentiate the types of anaemia.  

 

TABLES 

 
Table 1: Socio-demographic characteristics of respondents  
 

Variables  N(%) 

Age (years) 18-24 64(32) 
 25-29 29(14.5) 
 30-34 25(12.5) 
 35-43 82(41) 
Education  None  2(1.0) 
 Primary 20(10) 
 Secondary  106(53) 
 Tertiary  72(36) 
Occupation  Housewife  10(5) 
 Farmer  30(15) 
 Artisan/traders 123(61.5) 
 Employed  37(18.5) 
Marital status Single  75(37.5) 
 Married  114(57) 
 Divorced/separated  11(5.5) 
Tribe  Yoruba  139(69.5) 
 Ibo  47(23.5) 
 Hausa  3(1.5) 
 Others  11(5.5) 

 
 
 

 



 

 

Table 2: Mean values and range of age, Hb concentrations, BMI, daily dietary iron intake and 

dietary diversity score. 

Variable  Mean  S.D Range  

Age (years) 32.04 8.99 18-43 
Weight (kg) 65.16 14.47 40-105 
Height (cm) 159.15 6.81 142-180 
Haemoglobin (g/dl) 11.77 1.02 8-16.67 
BMI (kg/m2 25.64 5.66 16.41-43.42 
Dietary iron intake  9.37 4.53 0.0-25.0 
DDS 2.96 0.95 1.0-5.0 

DDS- Dietary diversity score 
BMI-body mass index 
 
 
 
 
 
Table 3: Haemoglobin concentrations, BMI, iron intake and DDS groupings of respondents. 
 

Variables   N(%) 

Heamoglobin (g/dl) 8-11.9 108(54) 
  ≥ 12    92(46) 
BMI Underweight  4(2) 
 Normal  106(53) 
 Overweight  47(23.5) 
 Obesity  43(21.5) 
Dietary iron intake   Inadequate(<18mg/day)   193(96.5)  
  Adequate (≥18mg/day)    7(3.5)   
DDS   < 5 food groups  195(97.5) 
 ≥ 5  food groups     5(2.5)   

DDS- Dietary diversity score 
BMI-body mass index 
 
 
 
 
 
 
 
 
 
 



 

 

 
 
 
Table 4: Haemoglobin concentrations groupings in correlation with age, education, 
occupation, marital status, dietary iron intake and DDS 
 
 

Variables   Hb <12(%)  Hb  ≥12(%)  Total  P-value  

Age (years) 18-24  39(60.9)   25(39.1)    64(100)  0.086 
 25-29  19(65.5)   10(34.5)  29(100)     
 30-34  9(36)  16(64)   25(100)   

 35-43 41(50)  41(50) 82(100)  
Education  None  2(100) 0(0) 2(100) 0.544 
 Primary  9(45) 11(55) 20(100)  
 Secondary  56(52.8) 50(47.2) 106(100)  
 Tertiary  31(43.1) 41(56.9) 72(100)  
Occupation  Housewife  6(60) 4(40) 10(100) 0.102 
 Farmer  22(73.3) 8(26.7) 30(100)  
 Artisan/trader 68(55.3) 55(44.7) 123(100)  
 Employed  16(43.2) 21(56.8) 37(100)  
BMI Underweight 2(50) 2(50) 4(100) 0.575 
 Normal  69(65.1) 37(30.9) 106(100)  
 Overweight  20(42.6) 27(57.4) 47(100)  
 Obese  17(39.5) 26(60.5) 43(100)  
DD(Iron) Inadequate 

(<18mg) 
110(57)            83(43)                  193(100)    0.009 

 Adequate 
(>18mg) 

0(0)            7(100)                7(100)  

DDS            Inadequate(<5FG) 106(54.4)  89(45.6)             195(100)              0.00001 
 Adequate(≥5FG)  4(80)                        1(100)                           5(100)               

DDS- Dietary diversity score 
BMI-body mass index 
 
 

COMPETING INTERESTS DISCLAIMER: 
 
Authors have declared that they have no known competing financial interests OR non-
financial interests OR personal relationships that could have appeared to influence the 
work reported in this paper. 

 

 

 



 

 

 

REFERENCES 

 

1. Sharma, P.; Mehta, S.; Nagar, R. Prevalence of anemia and socio-demographic factors 

associated with anemia among pregnant women attending antenatal Hospital in Jaipur 

City, India. J. Pharm. Biol. Sci. 2013; 6: 1–5.  

2. Nicholas J Kassebaum. The Global Burden of Anemia. Hematol Oncol Clin North Am 

2016;30 (2):247-308. 

3. B. D. Benoist, E. McLean, I. Egli, and M. Cogswell. Worldwide Prevalence of Anaemia in 

1993–2005. WHO. Global Database on Anemia, WHO, Geneva, Swizerland, 2008. 

http://apps.who.int/iris/bitstream/handle/10665/43894/9789241596657_eng.pdf;sequ

ence=1 (Please, indicate the date you accessed this website and the date it was last 

updated). 

4. Kassebaum, N. J., Jasrasaria, R., Naghavi, M., Wulf, S. K., Johns, N., Lozano, R., Regan, 

M., Weatherall, D., Chou, D. P., Eisele, T. P., Flaxman, S. R., Pullan, R. L., Brooker, S. J., & 

Murray, C. J. A systematic analysis of global anemia burden from 1990 to 2010. Blood, 

2014; 123(5): 615–624.  

5. Pasricha SR. Anemia: a comprehensive global estimate. Blood. 2014;123(5):611-2. doi: 

10.1182/blood-2013-12-543405. PMID: 24482500.(Please, remove the DOI number to 

maintain uniformity). 

6. Alem, M.; Enawgaw, B.; Gelaw, A.; Kenaw, T.; Seid, M.; Olkeba, Y. Prevalence of anemia 

and associated risk factors among pregnant women attending antenatal   care in Azezo 

Health Center Gondar town, Northwest Ethiopia. J. Interdiscip. Histopathol. 2013; 1:  

137–144.  

7. Balarajan, Y.; Ramakrishnan, U.; Ozaltin, E.; Shankar, A.H.; Subramanian, S.V. Anaemia in 

low-income and middle-income countries. Lancet 2101; 378:  2123–2135. Was this 

article published in 2021 or 2101? 

8. World Health Organization (WHO). WHO Global Anaemia estimates. 2021 Edition. 

Anaemia in women and children.  

https://pubmed.ncbi.nlm.nih.gov/?term=Kassebaum+NJ&cauthor_id=27040955
http://apps.who.int/iris/bitstream/handle/10665/43894/9789241596657_eng.pdf;sequence=1
http://apps.who.int/iris/bitstream/handle/10665/43894/9789241596657_eng.pdf;sequence=1


 

 

https://www.who.int/data/gho/data/themes/topics/anaemia_in_women_and_children 

9. World Health Organisa on Scien  c Group on  utri onal Anaemias   World Health 

Organi a on. ( 1968) .  utri onal anaemias    eport of a WHO scien  c group   meeting 

held in Geneva from 13-17 Mar 1967. https://apps.who.int/iris/handle/10665/40707  

10. World Health Organization, Global Health Observatory Data Repository/World Health 

Statistics. http://apps.who.int/gho/data/node.main.1?lang=en 

11. Berhanu Woldu , Bamlaku Enawgaw , Fikir Asrie , Elias Shiferaw , Zegeye Getaneh, and 

Mulugeta Melku. Prevalence and Associated Factors of Anemia among Reproductive-

Aged Women in Sayint Adjibar Town, Northeast Ethiopia: Community-Based Cross-

Sectional Study. Hindawi Anemia. 2020, Article ID 8683946, 8 pages 

https://doi.org/10.1155/2020/868394. 

12. Oyelese AT, Ogbaro DD, Wakama TT, Adediran A, Gbadegesin A, Awodele IO, Ocheni S, 

Adetola A, Adenuga JO. Socio-economic determinants of prenatal anaemia in rural 

communities of South-West Nigeria: A preliminary report. Am J Blood Res. 2021 

;11(4):410-416. 

13. https://removoicesaloud.wordpress.com/local-govts-in-remoland/sagamu-local-

government/https://www.manpower.com.ng/places/lga/619 

14. https://www.cit.ypopulation.de/php/nigeria-admin.php?adm2id=NGA028012 

15. World Health Organisation. Maternal body mass index and gestational weight gain and 

their association with perinatal outcomes in Vietnam. Erika Ota,Megumi Haruna, Motoi 

Suzuki, Dang Duc Anh, Le Huu Tho, Nguyen Thi Thanh Tam,Vu Dinh Thiem, Nguyen Thi 

Hien Anh, Mitsuhiro Isozaki, Kenji Shibuya, Koya Ariyoshi, Sachiyo Murashima,Hiroyuki 

Moriuchig & Hideki Yanaih. Maternal body mass index and gestational weight gain and 

their association with perinatal outcomes in Vietnam. Bull World Health Organ 

2011;89:127–136 | doi:10.2471/BLT.10.077982 

16. Kennedy G, Ballard T, Dop MC: Guidelines for measuring household and individual dietary 

diversity: food and agriculture Organization of the United Nations; 2011.  

17. Oluwatoyin B Oluwole and Adebukola A Agboola. Dietary Iron Intake in Nigeria Novel 

Techniques in Nutrition and Food Science  doi:10.31031/ntnf.2018.01.000519 

https://www.who.int/data/gho/data/themes/topics/anaemia_in_women_and_children
https://apps.who.int/iris/handle/10665/40707
http://apps.who.int/gho/data/node.main.1?lang=en
https://doi.org/10.1155/2020/868394
https://removoicesaloud.wordpress.com/local-govts-in-remoland/sagamu-local-government/
https://removoicesaloud.wordpress.com/local-govts-in-remoland/sagamu-local-government/
https://removoicesaloud.wordpress.com/local-govts-in-remoland/sagamu-local-government/
https://www.cit.ypopulation.de/php/nigeria-admin.php?adm2id=NGA028012
http://dx.doi.org/10.31031/ntnf.2018.01.000519


 

 

18. Aatekah Owais, Catherine Merritt, Christopher Lee, Zulfiqar A Bhutta. Anemia among 

Women of Reproductive Age: An Overview of Global Burden, Trends, Determinants, and 

Drivers of Progress in Low- and Middle-Income Countries. Nutrients.2021;13(8):2745. 

https://doi.org/10.3390/nu13082745 

19. World Health Organization. The Global Health Observatory. Available online: 

https://www.who.int/data/gho/data/indicators/indicator-details/ 

GHO/prevalence-of-anaemia-in-women-of-reproductive-age-(-) (accessed on 18 

February 2021).  

20. World Health Organization, Global Health Observatory Data Repository/World Health 

Statistics. http://apps.who.int/gho/data/node.main.1?lang=en.  

21. Bruno de Benoist, Erin McLean, Ines Egli and Mary Cogswell. Worldwide prevalence of 

anaemia  1993-2005. WHO Global Database on Anaemia Geneva, World Health 

Organization, 2008. 

https://www.who.int/vmnis/anaemia/prevalence/anaemia_data_status_t4/en/ 

22. Khalid Abdelmutalab Elmardi, Ishag Adam, Elfatih Mohammed Malik, Tarig Abdalla 

Abdelrahim, Mousab Siddig Elhag, Abdalla Ahmed Ibrahim, Mariam Adam Babiker, Asma 

Hashim Elhassan, Hmooda Toto Kafy, Azza Tageldin Elshafie, Lubna Mohammed Nawai, 

Mujahid Sheikhedin Abdin & Stef Kremers. Prevalence and determinants of anaemia in 

women of reproductive age in Sudan: analysis of a cross-sectional household survey. 

BMC Public Health volume 2020, 20(10): 1125.  

23. T. Gebreeg iabher and B. J. Stoecker, “Iron deficiency was not the major cause of 

anaemia in rural women of reproductive age in Sidama zone, southern Ethiopia: a cross-

sectional study,” PLoS One, 2017; 12( 9) Article ID e0184742. 

24. C. Wilunda, S. Massawe, and C. Jackson, “Determinants of   moderate-to-severe 

anaemia among women of reproductive age in Tanzania: analysis of data from the 2010 

Tan ania demographic and health survey,” Tropical Medicine and International Health. 

2013;18(12):1488–1497. 

25. K. Pala and  . Dundar, “Prevalence   risk factors of anaemia among women of 

reproductive age in Bursa, Turkey,” Indian J of Med Res. 2008; 128: 282–286. 

https://doi.org/10.3390/nu13082745
http://apps.who.int/gho/data/node.main.1?lang=en
https://bmcpublichealth.biomedcentral.com/articles/10.1186/s12889-020-09252-w#auth-Khalid_Abdelmutalab-Elmardi
https://bmcpublichealth.biomedcentral.com/articles/10.1186/s12889-020-09252-w#auth-Ishag-Adam
https://bmcpublichealth.biomedcentral.com/articles/10.1186/s12889-020-09252-w#auth-Elfatih_Mohammed-Malik
https://bmcpublichealth.biomedcentral.com/articles/10.1186/s12889-020-09252-w#auth-Tarig_Abdalla-Abdelrahim
https://bmcpublichealth.biomedcentral.com/articles/10.1186/s12889-020-09252-w#auth-Tarig_Abdalla-Abdelrahim
https://bmcpublichealth.biomedcentral.com/articles/10.1186/s12889-020-09252-w#auth-Mousab_Siddig-Elhag
https://bmcpublichealth.biomedcentral.com/articles/10.1186/s12889-020-09252-w#auth-Abdalla_Ahmed-Ibrahim
https://bmcpublichealth.biomedcentral.com/articles/10.1186/s12889-020-09252-w#auth-Mariam_Adam-Babiker
https://bmcpublichealth.biomedcentral.com/articles/10.1186/s12889-020-09252-w#auth-Asma_Hashim-Elhassan
https://bmcpublichealth.biomedcentral.com/articles/10.1186/s12889-020-09252-w#auth-Asma_Hashim-Elhassan
https://bmcpublichealth.biomedcentral.com/articles/10.1186/s12889-020-09252-w#auth-Hmooda_Toto-Kafy
https://bmcpublichealth.biomedcentral.com/articles/10.1186/s12889-020-09252-w#auth-Azza_Tageldin-Elshafie
https://bmcpublichealth.biomedcentral.com/articles/10.1186/s12889-020-09252-w#auth-Lubna_Mohammed-Nawai
https://bmcpublichealth.biomedcentral.com/articles/10.1186/s12889-020-09252-w#auth-Mujahid_Sheikhedin-Abdin
https://bmcpublichealth.biomedcentral.com/articles/10.1186/s12889-020-09252-w#auth-Stef-Kremers
https://bmcpublichealth.biomedcentral.com/


 

 

26. Sathya,  . Gandhimathi, K. Viruthasarani et al., “A study t o assess the prevalence of 

anemia among women in a selected urban area in Coimbatore district,” Journal of 

Scientific and Innovative Research, 2017; 6 (1) : 11–15. 

27. Moor, M.A.; Fraga, M.A.; Garfein, R.S.; Harbertson, J.; Rodriguez-Lainz, A.; Rashidi, H.H.; 

Elder, J.P.; Brodine, S.K. Decreased anemia prevalence among women and children in 

Rural Baja California, Mexico:A 6-year comparative study. J. Community Health 2016; 41: 

780–789.  

28. Kamruzzaman, M.; Rabbani, M.G.; Saw, A.; Sayem, A.; Hossain, G. Differentials in the 

prevalence of anemia among non-pregnant, ever-married women in Bangladesh: 

Multilevel logistic regression analysis of data from the 2011 Bangladesh Demographic 

and Health Survey. BMC Women’s Health. 2015; 15 :54. 

29. Ransom, E.I.; Elder, L.K. Nutrition of Women and Adolescent Girls: Why It Matters; 

Population Reference Bureau: Washington, DC, USA, 2003. 

30. Karki, Khem Bahadur; Thapa, Pushpa; Dhimal, Meghnath; Bista, Bihungum; Joshi, 

Aishana; Poudyal, Anil; Dhakal, Purushottam; Aryal, Krishna Kumar  

Anemia and its Determinants among Women of Reproductive Age in Mid- Western Tarai 

of Nepal, Nepal Health Research Council, Kathmandu, Nepal, 2016. 

http://nhrc.gov.np/wp-content/uploads/2017/06/ANEMIA-REPORT-5.pdf  

31.  Teshale AB, Tesema GA, Worku MG, Yeshaw Y, Tessema ZT. Anemia and its associated 

factors among women of reproductive age in eastern Africa: A multilevel mixed-effects 

generalized linear model. PLoS ONE 2020; 15(9): e023895.  

32.  .  . Lilare and D. P. Sahoo, “Prevalence of anaemia and its epidemiological correlates 

among women of reproductive age group in an urban slum of Mumbai,” International 

Journal of Community Medicine and Public Health. 2017; 4 (8): 2841–2846. 

33. Qiuyue Ma, Shikun Zhang, Jue Liu, Qiaomei Wang, Haiping Shen, Yiping Zhang and Min 

Liu. Study on the Prevalence of Severe Anemia among Non-Pregnant Women of 

Reproductive Age in Rural China: A Large Population-Based Cross-Sectional Study. 

Nutrients 2017;9 :1298.  



 

 

34.  M. Umeta, J. Haidar, T. Demissie, G. Akalu, and G. Ayana, “Iron deficiency anaemia 

among women of reproductive age in nine administrative regions of Ethiopia,” Ethiopian 

Journalof Health Development. 2008; vol. 22, no. 3. 

35. J. Hemamalini, “Anemia in relation to body mass index and waist circumference among 

Andhra Pradesh women,” Journal of Obesity & Weight Loss therapy, 2013; 3(3) : 1–3.  

36. Gautam S, Min H, Kim H, Jeong H-S. Determining factors for the prevalence of anemia in 

women of reproductive age in Nepal: Evidence from recent national survey data. PLoS 

ONE.2019; 14(6): e0218288. https://doi.org/10.1371/journal.pone.0218288. 

37. Osamor PE, Grady C. Women's autonomy in health care decision-making in developing 

countries: a synthesis of the literature. Int J Womens Health. 2016;8:191–202. 

pmid:27354830,  

38. Sosa-Moreno A, Reinoso-González S, Mendez MA. Anemia in women of reproductive 

age in Ecuador: Data from a national survey. PLoS One. 2020; 15(9):e0239585.  

39. Adams C, Costello A, Flynn S. Iron deficiency anaemia in Ecuador: does education 

matter?  2019.  

https://pdfs.semanticscholar.org/cf26/89806194d67bf893d3615f398dc7e8f096db.pdf 

40. Nils Thorm Milman. Dietary Iron Intake in Women of Reproductive Age in Europe: A 

Review of 49 Studies from 29 Countries in the Period 1993–2015.J. J of Nutri and Metab 

Volume 2019.Article ID7631306 13 pages. 

41. Wachamo D, Tegene Y. Dietary Diversity Score of Women of Reproductive Age and 

Infant and Young Children and Associated Factors among Rural Dwellers in Shalla Bura 

District, Oromia, Ethiopia. Int J Nutr Disord Ther. 2020; 3(1): 009-015. doi: 

10.37871/ijndt.id18.,  

42. Tine JAD, Faye, A. Analysisof Effect of Dietary Diversity on Anaemia in Women of 

Reproductive Age in Senegal. Open J Prev Med. 2019; 9: 115-125 

43. Jin Y, Talegawkar SA, sedlander E, Di Pietro L, Parida M, GAnjoo R, Aluc A,Rimal R.Dietary 

Diversity and its Association with Anemia among Women of Reproductive Agein rural 

Odisha, India. Ecol Food Nutr. 2021;13:1-15. 

 

https://doi.org/10.1371/journal.pone.0218288
https://pdfs.semanticscholar.org/cf26/89806194d67bf893d3615f398dc7e8f096db.pdf


 

 

 

 

 

 

 


