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Abstract 

Introduction: iron deficiency anaemia (IDA) in 
pregnancy is a prominent risk factor for maternal 
mortality and poor pregnancy outcomes in low- and 
middle-income countries, but studies on the 
significance of dietary iron intake (DII) in IDA in this 
population are limited. This study assessed the 
association of DII with odds of IDA among pregnant 
women attending primary health centres in Ifako-
Ijaiye, Lagos, Nigeria. Methods: sociodemographic 
information and dietary intakes were assessed 
among 432 singleton pregnant women (without 
pre-existing medical complications) using a pre-
tested questionnaire and 24 hr-dietary recall, 
respectively. Dietary iron intake (DII) was derived 
from the 24 hr-dietary recall using the West African 
food composition table. Haemoglobin (Hb) levels in 
blood samples were measured using the 
haemoglobin-cyanide technique, and IDA was 
defined using the World Health Organization 
criteria. Multivariable-adjusted odds ratios (OR) of 
IDA and 95% confidence intervals (CI) by energy-
adjusted tertiles of DII were estimated using logistic 
regression with a two-sided P<0.05. Results: mean 
age of respondents was 28.5 ± 4.6 years, and the 
average gestational age was 31.3 ± 4.1 weeks. 
Mean DII was 20.3 ± 3.3 mg/day, and Hb 
concentration was 97.9 ± 12.9 g/L. Furthermore, 
83.8% had IDA and multivariable-adjusted OR and 
95% CI for odds of IDA across tertiles of energy-
adjusted DII were 1.00, 0.32 (0.05, 1.77), 0.07 (0.01, 
0.36) P for trend < 0.0001 adjusting for age, 
primigravidae status and monthly income. 
Conclusion: higher DII was inversely associated with 
the odds of IDA among pregnant women. 
Behavioural change communication promoting the 
consumption of iron-rich foods might be a viable 
dietary strategy to alleviate the high burden of IDA 
among women in this population. 

Introduction     

Anaemia represents a health condition where 
blood haemoglobin (Hb) concentration is lower 
than normal [1]. It is a public health problem that 

affects about a third of the global population [2] 
and is associated with several complications [3]. 
Anaemia exists in different forms, but iron 
deficiency anaemia (IDA) appears to be the most 
common form of anaemia [2] and is associated with 
high rates of complications in pregnancy [3] and 
maternal mortality [4,5]. It accounts for almost 
115,000 maternal deaths and over three million 
disability-adjusted life years worldwide [6]. 

Specific reports in Africa have explored the burden 
of IDA [7-12], with minimal information on the level 
of dietary iron intake (DII). This information is 
necessary to discern the contributions of DII to the 
odds of IDA among pregnant women. Also, 
information on the factor(s) related to DII and IDA 
among pregnant women is relatively scarce. 
Discerning sociodemographic and lifestyle factors 
associated with poor DII and depleted maternal 
iron stores cannot be over-estimated in improving 
pregnancy and birth outcomes. Understanding the 
factor(s) associated with DII and IDA among 
pregnant women is vital to advance local 
understanding of maternal health and design 
context-specific intervention(s) to address the 
burden of IDA among pregnant women. Also, 
exploring the relationship between DII and IDA 
might be of interest in providing evidence to 
support health promotion advice in improving 
maternal health. This information might help 
improve pregnancy outcomes and manage the 
burden of IDA-related morbidity and mortality. 

Therefore, we hypothesized a null relationship 
between DII and the odds of IDA among pregnant 
women. Also, we postulated that 
sociodemographic factors are not associated with 
DII and IDA in the same population. This study 
assessed the association of DII with IDA among 
singleton pregnant women in Ifako-Ijaiye, Lagos, 
Nigeria. 

Methods     

Ethics statement: the University of 
Ibadan/University College Hospital Nigeria Ethics 
Committee (UI/EC/09/0008) approved the study 
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and written informed consent was obtained from 
all respondents before taking part in the study. 

Study design, sample size determination, sampling 
and respondent enrollment: healthy singleton 
pregnant women were enrolled from the eight 
primary health centres (PHC) in Ifako-Ijaiye local 
government area (LGA) of Lagos State, Nigeria, 
through multi-stage random sampling. Ifako-Ijaiye 
is situated on latitude 6°52´ 0” N and longitude 

2°53´ 60” E covering 43 km2 of the 3,577 km2 land 
area of Lagos State, Nigeria. It comprises sixteen 
settlements with an estimated population of 
427,878 [13]. 

Using the Kish equation for sample size estimation 
for cross-sectional studies [14], we estimated a 
minimum sample size of n=530 in this study. We 
applied a 55.8% prevalence of IDA among pregnant 
women in Africa [15,16], a two-sided 95% 
confidence level, an absolute error of 5% and a type 
I error of 5%. Also, we forecasted an additional 40% 
non-response rate. Permission to conduct the study 
was obtained from PHC. The sample size was 
proportionally allocated across the eight PHCs in 
Ifako Ijaye LGA. We adopted a systematic sampling 
to administer the number of respondents recruited 
from a sampling frame of pregnant women 
presenting for regular antenatal visits at each 
PHC [17]. Respondents were eligible for inclusion if 
they met the following criteria: 1) singleton 
pregnancy; 2) with gestational age (GA) ≥ 25 weeks; 
3) without pre-existing medical complication(s) 
and; 4) regularly attending ante-natal clinic at the 
PHC. Pregnant women were invited to participate 
during antenatal visits to the PHC, educated about 
the study and enrolled after obtaining written 
informed consent. Information on 
sociodemographic characteristics and diet (using a 
24-hour dietary recall) were collected by trained 
personnel using an interviewer-administered 
questionnaire in English or Yoruba languages. 

Sociodemographic characteristics: respondents 
provided information on sociodemographic 
characteristics through in-person interviews 
conducted by trained personnel. The age of 

respondents at last birthday was reported in years 
and categorized as '16 - 24 years' or '25 years'. 
Respondent reported the highest formal education 
completed and was classified ‘at least secondary 
education´ or 'tertiary education', marital status 
was presented as single, married, widow or 
separated and reported as 'never married', or 
'married' and average monthly income was 
reported in naira (N) and classified as '≤ N16,000' or 
> 'N16,000'. Gestational age (in weeks) was self-
reported but validated using the last menstrual 
period reported in the medical record. Also, 
respondents provided information on whether the 
current pregnancy was the first ('no' or 'yes') and 
the number of birth experiences (parity) and 
classified as '≤ 2' or '>2'. 

Dietary iron intake and assessment - predictor: 
dietary intake of foods of respondents was 
assessed using a 24-hour dietary recall 
questionnaire [18-20] administered by trained 
personnel to secure information on the foods and 
drinks consumed in the last 24 hours before 
recruitment. The amount of food (grams) and 
drinks (ml) consumed per unit of time was 
provided, and nutrient intakes, including total 
energy (kcal/day) and iron intakes (mg/day) of food 
items consumed, were estimated by multiplying 
the daily consumption of each food with the 
nutrient content of a specified amount using the 
West African food composition table [21]. Dietary 
iron intake (DII) data were adjusted for total energy 
intake using the residual method [22]. 

Determination of packed cell volume (PCV): PCV 
represents the proportion of the whole blood made 
up of red cells. Trained phlebotomists took blood 
samples through a finger prick into a heparinized 
capillary tube, centrifuged at 3000 rpm for 5 mins 
using micro haematocrit centrifuge, and PCV was 
determined using a Hewkley microhematocrit 
reader [23]. 

Determination of haemoglobin (Hb) 
concentration: Hb concentration was determined 
using the haemoglobin-cyanide (HICN) technique 
reported elsewhere [23]. Briefly, 20μl blood 
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samples drawn via capillary tube were diluted in 
modified Drabkin´s solution (containing potassium 
ferricyanide and potassium cyanide) to haemolyze 
red cells. Hb was trapped through its reaction with 
ferri-cyanide to form methaemoglobin and 
converted to HICN. The HICN absorbance was read 
at a wavelength of 540nm (compared to a 
reference HICN standard solution) using a 
spectrophotometer. Hb values were obtained from 
a direct read-out digital Hb meter. 

Ascertainment of iron deficiency anaemia (IDA) - 
outcome: according to the World Health 
Organization criteria, IDA was defined as blood Hb 
concentrations less than 110g/L [1]. Respondents 
with blood Hb concentrations less than 110g/L 
were classified as IDA cases, while those with blood 
Hb concentrations of 110g/L or more were 
classified as non-cases of IDA. 

Statistical analysis: out of 550 respondents invited 
for the study, 62 respondents declined 
participation, medical records of 22 respondents 
could be accessed, 16 respondents declined to 
provide blood samples, and 18 respondents with 
missing data on dietary iron intake were excluded. 
In all, 432 singleton pregnant women were included 
in the final analysis of this sample. Categorical and 
continuous variables were presented using 
frequency (percentages) and mean ± SD, 
respectively. DII were adjusted for energy intakes 
using the residual method and categorized by 
tertile distribution, with the lowest tertile as the 
reference. Respondents´ characteristics were 
compared across energy-adjusted tertiles of DII 
using the chi-square test or analysis of variance 
(ANOVA) for categorical or continuous variables, 
respectively. Also, the characteristics of 
respondents were stratified by non-cases and cases 
of IDA using the chi-square test or independent 
sample t-test for categorical or continuous 
variables, respectively. Pearson correlation 
coefficients and partial correlation analyses were 
used to evaluate the relationships between energy-
adjusted DII and Hb concentration in all 
respondents and by IDA status. Logistic regression 
was used to estimate multivariable-adjusted odds 

ratios (OR) and 95% confidence interval (CI) of IDA 
by tertiles distribution of energy-adjusted DII: 
second (T2) and third (T3) tertiles compared with 
the first/lowest tertile (T1). Model 1 was adjusted 
for age (years, continuous) only. Model 2 was 
model 1 additionally adjusted for primigravidae 
status (no, yes). Model 3 was model 2 additionally 
adjusted for monthly income (≤ N16,000, > 
N16,000). Test for trend was carried out by 
assigning the median value of DII for each tertile as 
a continuous variable in the models. All statistical 
analyses were carried out at a two-sided P<0.05 
using IBM SPSS Statistics for Windows, version 23 
(IBM Corporation, Armonk, NY, USA). 

Results     

Characteristics of respondents: characteristics of 
respondents in this study are presented in Table 1. 
The mean age of the 432 respondents included in 
this study was 28.5 ± 4.6 years, and most 
respondents were ≥ 25 years of age 346 (80.9%). 
The mean gestational age of respondents was 31.3 
± 4.1 weeks, and 206 (47.7%) of respondents were 
primigravida and mean energy intake was 2822.5 ± 
129.3 kcal/day and mean DII was 20.3 ± 3.3 mg/day. 

Factors associated with energy-adjusted Iron 
intakes of respondents: characteristics of 
respondents by tertiles of energy-adjusted DII 
(Table 1) revealed age, gestational age, gravidae 
status, parity, education, marital status, income 
and PCV of respondents differed insignificantly by 
tertiles of energy-adjusted DII. However, Hb 
concentration was higher (P<0.001) among 
respondents in the third tertile of energy-adjusted 
DII (105.8 ± 13.0 g/L) compared to their 
counterparts in the first tertile (89.6 ± 9.1 g/L). 

Prevalence of IDA: out of the 362 (83.8%) with IDA 
in the entire sample (Table 1), 197 (45.6%) had 
moderate IDA, 165 (38.2%) had mild IDA, but there 
was no case of severe IDA among pregnant women 
in this study. The proportion of subjects with IDA 
was significantly higher (P<0.001) among 
respondents in the first tertile 140 (97.2%) of 
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energy-adjusted DII compared to respondents in 
the third tertile 86 (60.1%) (Table 1). 

Factors associated with IDA: stratifying the 
characteristics of respondents by IDA status (Table 
2), we found that the age (P=0.372) and gestational 
weeks (P=0.306) of the respondents were not 
associated with IDA status. Prevalence of IDA was 
insignificantly (P=0.527) higher among respondents 
within 16 - 24 years; 74 (86.0%) compared to those 
≥ 25 years, 288 (83.2%). Primigravidae women 
presented a significantly (P=0.028) higher 
proportion of IDA 181 (87.9%) compared to multi-
primigravidae women 181 (80.1%). IDA prevalence 
differed insignificantly with the parity, education, 
and marital status of respondents. Mean DII was 
significantly lower (P<0.001) among those with IDA 
(19.2 ± 2.7 mg/day) compared to respondents 
without IDA (23.9 ± 3.5 mg/day). Mean energy 
intakes were significantly higher (P=0.039) among 
those with IDA (2814.6 ± 113.2 kcal) compared to 
respondents without IDA (2863.4 ± 188.2 kcal). 
Furthermore, mean PCV differed insignificantly by 
IDA status (P=0.103), but mean Hb concentration 
was significantly higher (P<0.001) among 
respondents without IDA (116.7 ± 5.5 g/L) 
compared to those with IDA (94.3 ± 10.6 g/L). 

Energy-adjusted iron intakes and Hb 
concentration:  Pearson correlation coefficient 
(Table 3) of the relationship between energy-
adjusted DII and Hb concentration was r = 0.588, 
P<0.001. The relationship (though slightly 
attenuated) remained after adjusting for 
primigravida status and monthly income (r = 0.399, 
P<0.0001). 

Energy-adjusted Iron intakes and odds of IDA: in 
the logistic regression models (Table 4), unadjusted 
odds of IDA for the second and third tertile of 
energy-adjusted DII (using the first tertile as 
reference) were: 0.43 (0.13, 1.43) and 0.04 (0.01, 
0.12) P for trend <0.0001, respectively. The odds 
remained after adjusting for age and gravidae 
status. In the final model, OR and 95% CI for odds 
of IDA across tertiles of energy-adjusted DII was 
1.00 for the first tertile, 0.32 (0.05, 1.77) for the 

second tertile and 0.07 (0.01, 0.36) for the third 
tertile P for trend <0.0001 after adjusting for age, 
primigravidae status and monthly income. 

Discussion     

To the best of our understanding, our study 
presents evidence on the relationship between DII 
and odds of IDA among pregnant women. First, DII 
among pregnant women in this population was 
generally low, and the prevalence of IDA was high. 
Second, higher DII was inversely associated with 
odds of IDA. Our findings provided reliable data for 
public health advisory in managing IDA in this 
population. Iron deficiency anaemia (IDA) has been 
identified as the most common micronutrient 
deficiency affecting all age groups [2] and plays a 
pernicious role in increased morbidity and 
mortality among pregnant women [4]. 

Higher DII was inversely associated with odds of IDA 
in this sample. In tandem with our findings, similar 
reports among women of reproductive age in 
India [24] and school children in Tanzanian [25] 
have demonstrated that higher DII was associated 
with lower odds of IDA. Our findings, alongside 
previous reports [24-28], affirm the importance of 
adequate DII in mitigating IDA risk. In light of our 
findings, improving DII among women in the entire 
life course (particularly before pregnancy to 
adequately prepare the maternal iron stores for 
pregnancy and lactation roles) is necessary to avert 
IDA risk. Also, we found that pregnant women had 
an average daily DII of about 20.3 mg/day. This was 
below the 27 mg/day recommended dietary 
allowance for healthy pregnant women by the Food 
and Nutrition Board, Institute of Medicine and the 
National Academies of the United States [29]. This 
recommendation is necessary to guide appropriate 
public intervention strategies in the management 
of IDA. Despite this, DII in our study appears higher 
than similar estimates among a population of 
pregnant women in Ghana (10.94 mg/day) [30], 
South Africa (12.2 mg/day) [31], Iran (13.38 
mg/day) [32], Europe (8.3-15.4 mg/day) [33], 
Jordan (14.9 mg/day) [34] and China (25.0 
mg/day) [35]. The importance of adequate DII in 
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pregnancy cannot be underestimated in maternal 
and child health. Some reports have linked poor DII 
to odds of pregnancy complications [4,5] and 
congenital heart defects [35]. 

The prevalence of IDA was high in our sample. This 
underscores the severity of IDA as a significant 
public health problem among pregnant women. 
Our findings differed from similar local 
studies [12,36-39] conducted in different regions of 
Nigeria, where the prevalence of IDA in pregnancy 
was reported. Most of these studies were 
conducted in tertiary and secondary health 
facilities (as against primary health centres in our 
report). Generally, health-seeking patronage 
among pregnant women in this setting is low. This 
is further complicated by poor health service 
delivery because of a lack of expertise, functional 
equipment and basic inventory [40]. Iron deficiency 
anaemia (IDA) in pregnancy may likely have been 
under-reported over the years, given that most 
pregnant women would prefer seeking health 
advice outside the secondary and tertiary health 
facilities [41]. In tandem with this observation, a 
recent study in Abeokuta, Nigeria [37] has reported 
a high prevalence of IDA among pregnant women 
patronizing traditional birth homes. Aside from 
variation in DII, the quality of care and health 
advisory [41,42] undoubtedly aggravated the 
burden of IDA in this sample. Howbeit a country-
wide study is necessary to gain further insights into 
the burden of IDA in pregnancy in Nigeria. 

Similarly, IDA prevalence in our study was higher 
than that observed in a similar population in 
Ethiopia [10,43-46], Tanzania [11], Singapore [47], 
Iran [48] and Uganda [49]. Also, most IDA cases in 
our report were moderate. This finding is similar to 
reports from Kenya [50] and Southern 
Ethiopia [51]. These differences can be explained in 
several ways. First, most of these reports assessed 
IDA in early pregnancy when the risk is likely lower. 
In our report, we assessed IDA ≈24 weeks into 
pregnancy. Second, IDA risk is a function of 
socioeconomic and environmental factors that vary 
across populations. Third, DII and iron 
supplementation differ by population. However, 

our findings underscore the importance of health 
promotion programmes to improve dietary intakes 
of essential nutrients and micronutrient 
supplementation pre-pregnancy, during pregnancy 
and post-pregnancy to improve maternal iron 
stores. 

Furthermore, the prevalence of IDA was higher 
among primigravidae than multigravidae in our 
study. This observation was in tandem with some 
studies [12,48] but differed from others [51,52]. On 
one hand, the number of pregnancies is unlikely to 
promote IDA risk in pregnancy, but rather the 
quantum of preparation among mothers is a vital 
factor in determining IDA risk in pregnancy. In 
tandem with the observation, Xing et al. [53] 
observed that lack of preparation for pregnancy 
was associated with IDA in the first pregnancy. On 
the other hand, prior pregnancy experience and 
health education among multigravidae women 
explain the significantly low IDA prevalence. This 
implies that the likelihood of IDA risk in pregnancy 
is related to the extent of pre-pregnancy 
preparation. This is a critical window of opportunity 
to engage public intervention in managing IDA. 

In our study, monthly income was associated with 
IDA risk in pregnancy. Pregnant women with higher 
income are likely to present a higher proportion of 
IDA. This result is inconsistent with previous 
studies [49,51,54], which found IDA rampant 
among women with low income due to a lack of 
resources to afford good health services. However, 
IDA is a function of nutritional deficiency than 
health services. Taken together, interventions 
promoting the consumption of iron-rich foods 
might be a viable, cost-effective primary prevention 
strategy to reduce the burden of IDA among 
women. 

Limitations: our study has both limitations and 
strengths. The cross-sectional design exempts the 
inference of a causal relationship between DII and 
IDA. Also, the generalizability of our findings is 
limited given we conducted the study in the Ifako-
Ijaiye area of Lagos State only. DII was reported 
using 24-hour dietary recall at a single time point 
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and may not represent overall diet exposure. 
Residual confounding or unmeasured factors are to 
be considered in evaluating our results. Future 
cohort studies exploring the implication of DII and 
IDA risk are necessary. 

Conclusion     

Our data suggest that higher dietary iron intake was 
associated with lower odds of IDA among pregnant 
women in this population. 

What is known about this topic 

 Iron deficiency anaemia (IDA) is a prominent 
risk factor for poor pregnancy outcomes and 
maternal mortality; 

 Data on the burden of IDA in the general 
population has been reported, but little is 
known about the level of dietary iron intake 
among pregnant women. 

What this study adds 

 Dietary iron intakes among pregnant 
women in this sample were low; 

 Higher dietary iron intake was inversely 
associated with the odds of IDA among 
pregnant women in this sample; 

 Promoting iron-rich foods in pregnancy and 
the entire life course might be a viable 
dietary strategy to alleviate IDA risk among 
women. 
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Table 1: comparison of respondents characteristics by tertiles of energy-adjusted dietary iron intakes 

    Tertiles of energy-adjusted dietary iron intakes 

Characteristic All T1 T2 T3 P 

n   144 145 143   

Age (in years)   28.5 ± 4.6 28.2 ± 4.4 29.0 ± 4.3 28.5 ± 5.0 0.363 

16 - 24   86 (19.9) 33 (38.4) 22 (25.6) 31 (36.0) 0.208 

≥ 25   346 (80.1) 111 (32.1) 123 (35.5) 112 (32.4)   

Gestational age 
(weeks) 

  31.3 ± 4.1 31.4 ± 4.0 31.1 ± 4.2 31.4 ± 4.0 0.751 

Primigravidae No 226 (52.3) 78 (34.5) 77 (34.1) 71 (31.4) 0.726 

Yes Yes 206 (47.7) 66 (32.0) 68 (33.0) 72 (35.0)   

Parity   1.8 ± 0.9 1.7 ± 0.9 1.7 ± 0.9 1.9 ± 0.9 0.542 

  ≤2 182 (80.5) 63 (34.6) 63 (34.6) 56 (30.8) 0.597 

  >2 44 (19.5) 13 (29.5) 14 (31.8) 17 (38.9)   

Education Secondary 203 (47.3) 62 (30.5) 66 (32.5) 75 (36.9) 0.263 

  Tertiary 226 (52.7) 80 (35.4) 79 (35.0) 67 (29.6)   

Marital status Never married 20 (4.6) 04 (20.0) 09 (45.0) 07 (35.0) 0.369 

  Married 411 (95.4) 140 (34.1) 135 (32.8) 136 (33.1)   

Monthly income ≤ N16,000 27 (29.2) 06 (21.4) 08 (32.1) 13 (46.4) 0.261 

  > N16,000 68 (70.8) 22 (32.4) 26 (38.2) 20 (29.4)   

Dietary Fe intake 
(mg/day) 

  20.3 ± 3.3 16.6 ± 1.4 19.7 ± 1.0* 23.7 ± 2.0* 0.000 

Energy (Kcal)   2822.5 ± 129.3 2841.4 ± 112.2 2789.8 ± 115.5* 2836.5 ± 151.4* 0.001 

PCV (%)   31.8 ± 2.8 32.1 ± 2.6 31.7 ± 3.2 31.5 ± 2.6 0.279 

Haemglobin (g/L)   97.9 ± 12.9 89.6 ± 9.1 98.4 ± 10.8 105.8 ± 13.0* 0.000 

Anaemia No 70 (16.2) 04 (2.8) 09 (6.2) 57 (39.9) 0.000 

  Yes 362 (83.8) 140 (97.2) 136 (93.8) 86 (60.1)   

Continuous data are presented as mean ± SD and compared using one-way ANOVA with a least significant 
difference as a posthoc test (using the first tertile as reference); categorical data are presented as n (%) and 
compared using the chi-square test; *mean values were significantly different compared to the first tertile  
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Table 2: comparison of respondents characteristics by IDA status 

  IDA status 

Characteristic No Yes P-value 

Age (in years)   29.0 ± 4.9 28.5 ± 4.5 0.372 

 16 - 24 12 (14.0) 74 (86.0) 0.527 

  ≥ 25 58 (16.8) 288 (83.2)   

Gestational age (weeks)   31.8 ± 4.4 31.2 ± 4.0 0.306 

Primigravidae No 45 (19.9) 181 (80.1) 0.028 

  Yes 25 (12.1) 181 (87.9)   

Parity   1.8 ± 0.9 1.7 ± 0.9 0.506 

  ≤*2 37 (20.3) 145 (79.7) 0.985 

  >2 09 (20.5) 35 (79.5)   

Education ≤ Secondary 38 (18.7) 165 (81.3) 0.202 

  Tertiary 32 (14.2) 194 (85.8)   

Marital status* Never married 02 (10.0) 18 (90.0) 0.453 

  Married 67 (16.3) 344 (83.7)   

Monthly income* ≤ N16,000 11 (42.9) 16 (57.1) 0.026 

  > N16,000 14 (20.6) 54 (79.4)   

Dietary Fe intake 
(mg/day) 

  23.9 ± 3.5 19.2 ± 2.7 0.000 

Energy (Kcal)   2863.4 ± 188.2 2814.6 ± 113.2 0.039 

PCV (%)   31.3 ± 2.4 31.8 ± 2.9 0.103 

Haemoglobin (g/L)   116.7 ± 5.5 94.3 ± 10.6 0.000 

Continuous data are presented as mean ± SD and compared using the t-test; 
categorical data are presented as n (%) and compared using the chi-square test 

 

 

Table 3: correlations and partial correlations between iron intakes and blood haemoglobin 

  All respondents Non-IDA IDA 

  r
1 P-value r

2 P-value r
1 P-value r

2 P-value r
1 P-value r

2 P-value 

Blood 
haemoglobin 
(g/L) 

0.588 0.000 0.502 0.000 0.399 0.000 0.336 0.005 0.621 0.000 0.594 0.002 

r
1
: Pearson correlation coefficient; r

2
: partial correlation coefficient adjusting for primigravida and monthly 

income 
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Table 4: multivariable-adjusted odds ratio and 95% confidence interval of IDA risk by tertiles of energy-
adjusted iron intakes 

  Tertiles of energy-adjusted dietary iron intakes 

  T1 T2 T3 P for trend 

Non-cases 04 (2.8) 09 (6.2) 57 (39.9)   

Cases 140 (97.2) 136 (93.8) 86 (60.1)   

Crude odds* 1.00 (reference) 0.43 (0.13, 1.43) 0.04 (0.01, 0.12) <0.0001 

Model 1 1.00 (reference) 0.44 (0.13, 1.47) 0.04 (0.01, 0.12) <0.0001 

Model 2 1.00 (reference) 0.42 (0.12, 1.41) 0.03 (0.01, 0.11) <0.0001 

Model 3 1.00 (reference) 0.32 (0.05, 1.77) 0.07 (0.01, 0.36) <0.0001 

*unadjusted odds; model 1: adjusted for age (in years continuous) only; model 2: model 1 additionally 
adjusted for primigravida status (no, yes); model 3: model 2 additionally adjusted for monthly income (≤ 
N16,000, > N16,000) 
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