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ABSTRACT 

Introduction: The review sought to investigate the effect of nutritional maternal 
supplements as interventions on the risk of anemia during the Coronavirus Disease 
2019 (COVID-19) pandemic via systematic review and meta-analysis. 
Methods: Studies from January 2020 to December 2022 were retrieved using MeSH 
(Medical Subject Headings) terms in PubMed, Embase, Cochrane Library, Clinical 
Trials, Scopus databases, and gray literature. These studies were reviewed, and their 
quality assessed using Cochrane risk of bias guidelines. Analyses were conducted with 
both random and fixed effect models in RevMan 5.4.1 software. Heterogeneity was 
evaluated using the Cochran Q statistic and Higgins test, while publication bias was 
assessed through funnel plots. The primary outcome was the overall effect of 
nutritional maternal supplements (n = 8) on anemia risk. Regional effects based on 
study location were analyzed as secondary outcomes. A total of 5,584 pregnant women 

of reproductive age were included in the studies. The risk ratio for maternal anemia, 
as influenced by these nutritional interventions, was estimated during the meta-
analysis. This review is part of the registered PROSPERO: CRD42023410657. 
Results: Eight studies were included with a cumulative prevalence of maternal anemia 
estimated at 49% (2,753/5,584), 40% (1,371/3,396) in the African region, and 70% 
(1,265/1,801) in the Asian region. The findings suggested that nutritional interventions 
reduced maternal anemia risk by 36% during the COVID-19 pandemic [RR (95% 
CI) = 0.64 [0.45, 0.90]; Test for overall effect: Z = 2.56 (P = 0.01); Heterogeneity: Tau² 
= 0.22; Chi² = 215.05, df = 7 (P < 0.00001); I² = 97%]. Nutritional interventions in 
African countries had the highest effect on risk reduction of maternal anemia by 51% 
[RR (95% CI) = 0.49 [0.27, 0.90]; P = 0.02], while those in Asia had an insignificant 
effect of 4% [RR 0.96 [95% CI = 0.70, 1.32]; P = 0.80]. Conclusion: Maternal 
nutritional interventions reduced the risk of anemia primarily in Africa. The current 
study suggests that Asian nations were highly affected by the COVID-19 pandemic, 
compromising key maternal nutritional interventions. The study had limitations, such 
as few studies and potential publication bias. These were addressed through subgroup 
analysis and a substantial population size, ensuring credible and reliable findings. 
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Introduction 

 

Maternal anemia is a condition characterized by low 

levels of hemoglobin during pregnancy, commonly 

defined as hemoglobin levels below 11 g/dL. It is 

often caused by nutritional deficiencies, infections, 

or chronic diseases [1]. Approximately 36.5% of 

pregnant women aged 15-49 years are estimated to 

be anemic translating to around 32 million pregnant 

women globally [2]. The prevalence of maternal 

anemia varies by region. The highest rates are found 

in Sub-Saharan Africa (around 60%) and South-East 

Asia (around 40%)[1], [3], [4]. It is associated with 

adverse health outcomes, including preterm 

delivery, low birth weight, and impaired cognitive 

and motor development in children [5]. 

 

Preconception nutrition supplements, such as iron 

and folic acid, have been shown to reduce maternal 

anemia and improve intrauterine growth [6], [7], and 

are crucial in managing maternal anemia. Daily oral 

iron and folic acid supplementation is recommended 

for pregnant women to prevent maternal anemia, 

puerperal sepsis, low birth weight, and preterm birth. 

The World Health Organization (WHO) 

recommends 30 mg to 60 mg of elemental iron and 

400 µg (0.4 mg) of folic acid [8]. Providing pregnant 

women with dietary counseling on healthy eating 

and appropriate weight gain is essential. This 

includes education on increasing daily energy and 

protein intake, especially in undernourished 

populations [9]. 

 

COVID-19 was responsible for at least 3 million 

excess deaths with many indirectly attributable to the 

pandemic due to disruptions in health service 

delivery and routine immunizations. Health systems 

faced challenges due to the exhaustion and infection 

of health workers, leading to decreased capacity to 

provide essential services [10]. Further, it 

exacerbated existing inequalities, with vulnerable 

populations facing greater challenges in accessing 

healthcare. The disruptions have had long-term 

consequences on health outcomes, with many 

countries still struggling to recover and restore 

essential health services [11]. For instance, cancer 

screenings and HIV testing saw declines of up to 96% 

in some regions. Maternal health services were 

particularly affected, with reduced antenatal care 

attendance, fewer facility-based births, and increased 

reliance on untrained birth attendants[12]. In Kenya, 

lockdowns and curfews hindered access to maternity 

care, while economic constraints and fear of 

infection further limited service utilization[13], [14]. 

 

Decent studies have highlighted the effectiveness of 

various maternal anemia interventions globally, with 

significant regional variations. In low- and middle-

income countries, interventions such as iron and 

folic acid supplementation, dietary counseling, and 

nutrition education have shown promising results in 

reducing maternal anemia [15]. The implementation 

and impact of these interventions show considerable 

variation across regions. For instance, in Sub-

Saharan Africa, maternal anemia prevalence 

remains high despite ongoing efforts. Contributing 

factors include limited healthcare access, inadequate 

dietary diversity, and high rates of parasitic 

infections. Conversely, South-East Asian countries 

have achieved more success in reducing anemia rates 

due to comprehensive public health programs and 

better healthcare infrastructure. These disparities 

highlight the necessity for tailored approaches that 

consider local contexts and challenges to effectively 

address maternal anemia. [16], [17], [18]. This 

systematic review and meta-analysis was conducted 

to summarize the evidence on the effects of 

nutritional maternal interventions on the risk of 

maternal anemia during the COVID-19 pandemic 

using majorly, relative risk as the effect measure with 

random effects and fixed effect modelling. 

 

Methods 

 

Design 

Reporting Items for Systematic Reviews and Meta-

Analyses (PRISMA) statement were followed in 

conducting this meta-analysis [19]. Moreover, 

PRISMA standards were employed in the 

preparation of systematic reviews of research 

interventions [20]. The data were aggregated from a 

variety of RCTs, as well as observational studies 

including cohort, case-control, cross-sectional, and 

other relevant case studies. The protocol for this 

study was registered with PROSPERO (CRD-

42023410657). 

 

Search Strategy 

Two independent investigators conducted searches 

in the PubMed, Embase, Cochrane Library, and 

Scopus databases to identify relevant publications in 

English from December 2019 to August 2022. The 

search terms used included combinations of: 

“maternal anemia,” “anemic condition,” 

“hemoglobin levels,” “pregnancy anemia,” “anemia 
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in pregnant women,” “gestation anemia,” 

“hemoglobin concentration,” “hemoglobin 

changes,” “hemoglobin status,” “nutritional 

treatment,” “nutritional intervention,” “pregnancy 

anemia management,” “effect,” “effectiveness,” 

“impact,” and “outcome.” Titles and abstracts of the 

identified articles were screened, and duplicates were 

removed. Full texts of the selected articles were then 

retrieved, considering only those written in English. 

The review process checked for ethical approval and 

informed consent in the included studies. 

 

Study selection 

 

Inclusion criteria 

To formulate the research question for this review, a 

structured approach was employed utilizing the 

Participants, Interventions, Comparisons, 

Outcomes, and Study Design Approach 

(PICOS)[21]. The components included: 

 

Studies involving women of reproductive age 

undergoing any form of nutritional intervention, 

regardless of anemia status as defined by the World 

Health Organization (WHO), during the COVID-19 

pandemic. 

Research reporting the effects of any viable 

nutritional intervention on the risk of maternal 

anemia as either a primary or secondary outcome, 

without restrictions on gender, age, race, or 

geographical distribution of participants. Nutritional 

interventions included routine iron and folic acid 

(IFA) supplementation, micronutrient fortification 

of common foods, malaria control during 

pregnancy, and supplementation with iron, folate, 

vitamin B12, and other essential nutrients to prevent 

maternal anemia. 

 

Study designs comprised randomized clinical trials 

(RCTs) and observational studies, such as cohort, 

cross-sectional, case-control studies, as well as quasi-

experimental designs. 

 

Exclusion criteria 

Excluded materials included editorials, case reports, 

letters to the editor, review articles, and studies 

involving animals. Studies (RCTs or observational) 

that did not assess hemoglobin levels, 

concentrations, changes, or status as either primary 

or secondary outcomes, or those lacking control or 

comparator intervention arms, were excluded. Any 

RCTs or observational studies that failed to report 

comparative events between intervention and 

control groups were not considered. Studies in 

languages other than English without full texts 

(unavailable or unpublished), those lacking a digital 

object identifier (DOI), and those with small sample 

sizes (fewer than 50 patients) due to low statistical 

power were also excluded. 

 

Data Extraction 

The data extraction process involved meticulously 

collecting both adjusted and non-adjusted data for 

pregnant women undergoing experimental 

interventions versus control groups using a 

standardized tool to capture variables like 

demographics, interventions, outcomes, and study 

quality. This dual approach was critical for 

identifying confounding factors that could influence 

the pooled analysis. Two researchers, JK and FM, 

worked independently to extract qualitative and 

quantitative data, ensuring a robust and unbiased 

process. In cases of disagreement regarding study 

inclusion or specific data points, a third researcher, 

KO, was consulted to mediate and reach a 

consensus. This multistep resolution approach 

minimized bias and maintained the integrity of the 

data extraction process. After extraction, the data 

was cross-verified with the original study reports, 

and any errors or omissions were corrected. Only 

studies that were agreed upon by all reviewers were 

included in the final analysis. The extracted data 

included the title, first author’s name, data collection 

year, region, sample size, study design, study setting 

(single or multicenter), type of nutritional 

intervention, and the proportion of anemic cases as 

either primary or secondary outcomes. A p-value of 

<0.05 was considered statistically significant for all 

included studies. 

 

To assess the quality and risk of bias in the included 

studies, the Cochrane risk of bias tool and the RoB 2 

tool (7.0) [22] were utilized. The studies were 

evaluated across various domains: bias from the 

randomization process, deviations from intended 

interventions, missing outcome data, measurement 

of the outcome, and selection of the reported result, 

followed by an overall risk of bias assessment. 

Additionally, the methodological quality of 

observational studies was assessed using the 

National Institutes of Health (NIH) tool [22]. Two 

to three reviewers independently evaluated the 

quality of the studies, and the scores were included 

in the data extraction form to mitigate bias. Each of 
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the 14 items was rated qualitatively as yes, no, or not 

applicable. An overall score was calculated by 

summing the “yes” responses (yes = 1, no/not 

applicable = 0), categorizing studies as poor (score 

0–5), fair (score 6–9), or good (score 10–14). These 

quality assessment scores from the NIH tool were 

then used to evaluate the strength of evidence across 

studies, ensuring a robust interpretation of the 

findings. All data were cross-verified by independent 

reviewers who had not been involved in the initial 

scoring process to maintain objectivity and 

reliability. The NIH quality assessment scores were 

used to evaluate the strength of evidence, with 

“good” studies offering high-confidence findings and 

“fair” or “poor” studies highlighting potential biases. 

This ensured balanced interpretation and 

transparency in the analysis. 

 

Statistical analysis 

The analyses were conducted using RevMan 5.4.1 

software, employing both random and fixed effect 

models. The random effect model was chosen for 

random variances, especially when the number of 

included studies was limited and there were 

differences in the number and characteristics of the 

participants (DerSimonian R, Laird N. Meta-

analysis in clinical trials. Control Clin Trials). This 

model ensured that small and large sample sizes had 

the same impact on the final conclusion. Conversely, 

the fixed effect model was applied for studies with 

fixed parameters or non-random quantities. By 

focusing on the fixed-effect scenario, the model 

provided precise estimates applicable to a narrowly 

defined population under similar conditions. Thus, 

the complementary use of these models ensured 

methodological rigor and adaptability, allowing the 

analysis to address variability and provide accurate, 

context-specific interpretations of the effects of 

nutritional interventions on maternal anemia. 

Categorical data from the studies were extracted and 

aggregated, with variables analyzed to obtain overall 

relative risk (RR) with 95% confidence intervals 

(CIs) using the inverse variance method. The effects 

of nutritional interventions on anemia risk were 

compared between the intervention and control 

groups. 

 

Heterogeneity was assessed using both the Cochran 

Q statistic and the Higgins I² test, which measure the 

variability in effect estimates across studies. A fixed-

effects model was applied for heterogeneity levels 

below 50% (I² < 50%), while a random-effects model 

was used for heterogeneity exceeding 50% (I² > 

50%), consistent with recommendations in the 

Cochrane Handbook for Systematic Reviews of 

Interventions. When heterogeneity was identified, 

sensitivity analyses and subgroup analyses were 

performed to explore potential sources and assess the 

robustness of the findings. To ensure interpretability, 

the rationale for applying these models was based on 

their ability to address varying degrees of study-level 

variation. Statistical significance was set at a p-value 

of <0.05. Publication bias was evaluated using the 

Cochrane Risk of Bias tool, which systematically 

assesses potential biases in study reporting and 

methodology. 

 

Subgroup Analysis 

Predetermined subgroup analyses were performed 

following Higgins[23] to assess the potential effects 

of nutritional interventions on anemia risk among 

pregnant women during the COVID-19 pandemic. 

This method explored studies according to the 

potential heterogeneity of inducer factors, with 

separate statistical analyses conducted for each study 

subgroup. A significant reduction in heterogeneity 

within each subgroup confirmed that the differences 

were based on various maternal anemia 

interventions. 

 

Results 

 

The PRISMA flow diagram illustrates the selection 

of included studies and screening process. Totally, 

251 articles were found in the preliminary search, 

and 108 of these articles were removed studying the 

titles and abstracts where a nutritional supplement as 

an intervention was not captured. Further, possible 

double entries duplicates were expunged from the 

pool. After all this process, eight studies [24], [25], 

[26], [27], [28], [29], [30], [31]  met the 

ultimate  criteria  for  quantitative synthesis 

inclusion (Figure 1). 

 

Characteristics of the included studies and subject 

nutritional and or dietary supplements 

The eight studies had a blend of research designs and 

specific nutritional or dietary intervention; (Adeboye 

et al., 2022; Agyeman et al., 2021; Braithwaite et al., 

2021; Hanley-Cook et al., 2022; Hansen et al., 2022; 

Oskovi-Kaplan et al., 2021; Pasricha et al., 2023; 

Saapiire et al., 2022) The studies were conducted 

between 2020 and 2021 with sample size ranging 

from 117[28] to 914[25]. Most studies were based in 
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Africa[24], [25], [26], [29], [30] with only one from 

Europe[27], Asia [28] and another at global level by 

WHO  [28]. Majority of the studies’ nutritional or 

dietary interventions were based on at least, a 

component of iron supplement (Table 1). 

 

Outcome Measures 

All the 8 studies reported and defined maternal 

anemia in terms of the number of women in whom 

a specific nutritional intervention worked reduced 

anemic condition in comparison with the 

comparator or group on an alternative supplement, 

here in taken as control. This was vested on relative 

risk as the effect measure with random effects model 

at 95% confidence interval.  The highest effect of a 

nutritional intervention 78% [RR (95% CI) = 0.22 

[0.10, 0.51] which was in form of a treatment 

approach [25]. 

 

Quality and risk of bias assessment 

The quality of the included studies was assessed 

using a modified version of the Newcastle-Ottawa 

Scale (NOS), comprising eight items across three 

subscales, with a maximum total score of 9. In the 

absence of a universally accepted criterion for high-

quality studies, a score of ≥7 was considered 

indicative of high quality. The included studies 

achieved a mean score of 7.25, suggesting that the 

overall quality was moderate (NOS score range: 5–

8) (Table 2). 

 

Meta-analyses Outcomes 

 

Cumulative Effect of Nutritional Supplementation 

Interventions on Maternal Anemia 

Pooled data from eight studies [24], [25], [26], [27], 

[28], [29], [30], [31] examined the cumulative effects 

of various maternal anemia interventions during the 

COVID-19 pandemic between intervention and 

comparator arms. The studies included a total of 

5,584 participants, with 1,602 in the intervention 

group and 1,151 in the control group, resulting in an 

overall pooled prevalence of maternal anemia of 

49% (2,753/5,584). Notably, pooled prevalence of 

maternal anemia in the intervention group was 50% 

(1,602/3,216) and 49% (1,151/2,368) in the 

comparator group, showing a similar baseline 

prevalence.  Using a random-effects model with 

relative risk (M-H, Random, 95% C.I) as the effect 

measure, nutritional interventions reduced anemia 

by 36% (RR = 0.64, 95% CI [0.45, 0.90], Z = 2.56, p 

= 0.01). However, significant heterogeneity was 

observed (Tau² = 0.22, Chi² = 215.05, df = 7, p < 

0.00001, I² = 97%) (Figure 2). 

 

A Comparison Based on Geographical Region and 

Study Year 

Subgroup analysis with a random-effects model 

categorized data into three geographical regions. 

Interventions in African countries achieved the 

greatest reduction in anemia at 51% (RR = 0.49, 95% 

CI [-0.27, 0.90], Z = 2.32, p = 0.02, I² = 98%). Asian 

countries showed a negligible, statistically 

insignificant effect of 4% (RR = 0.96, 95% CI [0.70, 

1.32], Z = 0.26, p = 0.80, I² = 92%), while 

European/other regions demonstrated a moderate 

reduction (RR = 0.82, 95%CI: 0.54, 1.25) (Figure 3). 

 

Subgroup Sensitivity Analysis Using a Fixed-

Effect Model 

Applying a fixed-effect model assumed that regional 

characteristics were constant, revealing that all 

regions demonstrated some effect on reducing 

anemia overall (RR = 0.82, 95% CI [-0.77, 0.847], Z 

= 6.64, p < 0.00001, Test for subgroup differences: 

Chi² = 5.23, df = 2, p = 0.07, I² = 61.7%). African 

countries maintained the highest impact, with a 22% 

reduction (RR = 0.78, 95% CI [-0.72, 0.84]). 

Maternal anemia prevalence was 40% (1,371/3,396) 

in Africa and 70% (1,265/1,801) in Asia, 

demonstrating the relatively lower impact of 

nutritional interventions in Asia during the COVID-

19 pandemic (Figure 4). 

 

Sensitivity Analysis and Publication Bias 

Sensitivity analysis using both random-effects and 

fixed-effect models via the leave-one-out method 

showed minimal changes in pooled effects. For 

example, removing study [25] reduced the effect to 

30% (RR = 0.70, 95% CI [0.49, 0.99], p < 0.00001, 

I² = 97%), and removing study[29]produced an 

effect of 32% (RR = 0.68, 95% CI [0.47, 0.97], p = 

0.04, I² = 97%). Notably, removing study  [24] 

significantly reduced the effect to 21% (RR = 0.79, 

95% CI [0.64, 0.98], p = 0.03, I² = 89%) while 

eliminating heterogeneity in subgroup differences 

(Chi² = 1.26, df = 2, p = 0.53, I² = 0%) (Figure 5). 

 

A funnel plot indicated asymmetry, suggesting 

publication bias and heterogeneity likely due to 

variations in populations and interventions. The 

current evidence showed that specific maternal 

anemia interventions affected hemoglobin levels 

with indications of publication bias (Figure 6). 
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Discussion 

 

Pregnant women are a vulnerable research 

population due to the physiological and 

psychological changes of pregnancy, which can 

increase their susceptibility to health risks. The 

COVID-19 pandemic further exacerbated these 

vulnerabilities by disrupting healthcare access and 

increasing stress levels, potentially heightening the 

risk of anemia. Nutritional supplementation during 

pregnancy is a critical intervention to mitigate these 

risks, especially in the context of pandemics. Ethical 

considerations are paramount when including 

pregnant women in research, ensuring informed 

consent and minimizing risks to both the mother and 

fetus. Research during the pandemic has highlighted 

the importance of maternal nutrition in improving 

outcomes for both mother and child[32], [33]. 

 

The current review included 8 studies with 5,584 

participants from different countries. The pooled 

cumulative effect of the maternal nutritional 

interventions had an effect on by reducing maternal 

anemia in overall with a pooled cumulative 

prevalence of maternal anemia being estimated at 

49% during COVID-19 period. Notably, both the 

intervention and control arms showed a similar 

prevalence as that of the entire cohort of pregnant 

women.  Generally, the nutritional intervention 

reduced by 36%, the maternal anemia. African 

region showed a more plausible effect by nutritional 

interventions on maternal anemia. Generally, at 

least, with fixed effect modelling all the regions 

showed some impact of the nutritional interventions, 

however, with a reduced magnitude and African 

region, having the highest effect. The maternal 

anemia prevalence was lower in African region than 

in Asian region. 

 

Regional disparities in nutritional intervention 

effectiveness highlight critical ethical issues of equity 

and access. Systemic inequalities, such as income, 

location, and cultural barriers, can limit resources, 

leaving vulnerable groups underserved. For 

example, rural and low-income areas often face 

infrastructural challenges, intensifying malnutrition 

and health disparities. Ethical principles call for 

prioritizing these populations, ensuring fairness and 

inclusivity. Addressing these gaps requires culturally 

sensitive and pro-equity approaches tailored to local 

needs [34]. To our knowledge, this is the only meta-

analysis which has evaluated and investigated solely 

the nutritional interventions subject to maternal 

anemia with a focus on COVID-19 pandemic apart 

from World Health Organization (WHO) and 

UNICEF that have both highlighted the impact of 

COVID-19 on maternal nutrition and the 

importance of maintaining nutritional services 

during this time[35]. 

 

According to existing evidence like the current one 

demonstrates that, the prevalence of anemia in 

pregnant women aged 15-49 was already a 

significant concern before the pandemic. The 

pandemic likely exacerbated this issue due to 

disruptions in healthcare services and nutritional 

support [36]. Additionally, the prevalence of 

maternal anemia during the COVID-19 pandemic 

varied by region and the extent of healthcare 

disruptions. However, a general estimate from 

various reports suggests that the prevalence of 

anemia in pregnant women increased by 

approximately 10-20% during the pandemic.[35], 

[37], [38], [39]. Notably, there was a perceived 

increase of maternal anemia as it has been 

established across board implicating that,  COVID-

19 contributed to an increase in maternal anaemia 

[35], [40]. 

 

In Sub-Saharan Africa, the prevalence of anemia 

among pregnant women was around 35.6%, in low- 

and middle-Income countries reaching up to 60% in 

some regions with a global prevalence of anemia in 

pregnant women being estimated to be around 20-

40% before the pandemic[4], [15]. This profile before 

the pandemic as per the current review clearly show 

the pandemic had a negative effect on maternal 

anemia mitigation with an upsurge to 40% in Africa 

and all the way to 70% in Asia. However, the 

analysis gave an output that showed, at global level, 

it was 49%. This is a clear demonstration that, 

African and Asian countries were highly 

compromised and maternal anemia rate went high. 

As proven by other existing evidence[15], [40]. 

 

The differing impact of nutritional interventions 

between Africa and Asia during the COVID-19 era 

can be attributed to lower COVID-19 infection rates 

in Africa that enabled better continuity of services, 

while community-driven approaches and integration 

of food fortification into public health strategies 

enhanced intervention effectiveness. Conversely, 

Asia experienced severe disruptions due to stricter 

lockdowns, overwhelmed healthcare systems, and 
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reallocation of resources to manage the pandemic, 

leading to reduced access to antenatal care and 

nutritional programs[41]. Cultural and logistical 

barriers, coupled with disrupted supply chains, 

further hindered intervention uptake in 

Asia[42].  Asia’s focus on managing the immediate 

effects of COVID-19 often could have come at the 

expense of maternal nutrition programs. 

 

In existing literature and knowledge, a systematic 

review found that iron and folic acid 

supplementation during pregnancy can increase 

hemoglobin levels by an average of 0.88 g/dL and 

reduce the risk of anemia by 34% [43], an almost 

precise finding like the current one which established 

a risk reduction for maternal anemia by 36%. The 

finding illuminate that, despite the disparities in 

interventions’ effect on maternal anemia, there was 

generally a felt impact at least among all the regions 

however, in a low magnitude as it has been 

established in other findings that, there was a 

reduced effect of nutritional interventions on 

maternal anemia during the COVID-19 

pandemic[35], [44]. It is in literature that, maternal 

healthcare services in Asia were significantly 

disrupted during the COVID-19 pandemic, leading 

to an increased risk of maternal anemia[35], [45]. 

This is what the current finding has found out that, 

Asian region was highly compromised by increased 

rate of maternal anemia, a fact that is substantiated 

by another study that 63.2% of pregnant women 

were anemic during the pandemic[44], similar or 

close the current  study’s prevalence of 70%. 

Notably, it is crucial to consider that the COVID-19 

pandemic severely disrupted large-scale maternal 

nutrition programs, likely contributing to the 

diminished outcomes and having originated from 

Asia (China), this could have been hit more 

compared to other regions. These disruptions may 

have stemmed from reduced healthcare access, 

limited availability of intervention supplies, or shifts 

in public health priorities during the pandemic. 

Further investigation is needed to explore whether 

differences in intervention types, baseline nutritional 

deficiencies, healthcare infrastructure, or pandemic-

related socioeconomic challenges played a role. 

Such insights are essential for tailoring strategies to 

enhance the effectiveness of maternal nutrition 

interventions in regions with limited impact. 

 

The Global Health Observatory data trends 

repository on maternal anemia [46], [47] shows 

maternal anemia as a major public health concern up 

to the year 2019 with Asian and African countries 

having seemingly higher prevalence in comparison 

to other regions. This has been implied by the current 

review findings as well in regards of the era of 

COVID-19. Despite all this, some limitations existed 

in this study as the number of included studies where 

few, eight in number and there was a feasible 

publication bias. This on the flip side was mitigated 

by having a sub-group analysis approach that 

consequently ensured ascertaining the degree of 

variability between studies which was actually low 

and thus, the current findings are well reliable and 

informative. The findings reveal how COVID-19 

disrupted healthcare systems globally, with low-

resource regions facing severe impacts like increased 

maternal mortality. More resilient systems adapted 

with measures like telemedicine, mitigating some 

effects. The generalizability of these results varies, 

emphasizing the need for tailored, context-specific 

solutions. Publication bias may have skewed the 

evidence in one direction, which may have resulted 

in overrepresentation of certain outcomes while 

underreporting others, potentially distorting the 

overall conclusions drawn from the data. However, 

recognizing this limitation was essential for ensuring 

balanced interpretations and encouraging 

transparency in research finding dissemination. The 

review and included studies faced limitations too, 

such as a small number of studies (fewer than ten), 

which might have limited the breadth of evidence but 

was somewhat mitigated by the substantial 

population size providing reliable findings. Diverse 

study designs introduced heterogeneity, 

complicating comparisons, while potential biases—

like selection and reporting bias—along with the risk 

of publication bias, remained as concerns. Despite 

these issues, the included studies utilized well-

defined effect measures, offering credible estimates 

of intervention effects, though future research should 

aim for more standardized designs and rigorous 

methodologies to strengthen the evidence base. 

 

Conclusion 

 

The findings highlight the critical need for region-

specific and contextually adapted strategies to 

combat maternal anemia. In Africa, where 

interventions demonstrated the highest impact, 

scaling up successful nutritional programs, such as 

food fortification and supplementation, is vital. 

Policymakers should focus on embedding these 
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interventions into routine antenatal care, while 

addressing barriers to accessibility in rural and 

underserved areas. In Asia, where the impact was 

minimal, redesigning interventions to address 

cultural and dietary practices, alongside logistical 

implementation challenges, is essential. 

Strengthening community-based education, 

engaging local leaders, and fostering culturally 

tailored solutions can improve adherence and 

outcomes. Additionally, it is crucial to invest in 

robust monitoring and evaluation systems to assess 

program effectiveness and facilitate course 

corrections. 

Public health policies must prioritize stable funding, 

resource allocation, and contingency planning to 

ensure the continuity of maternal nutrition programs 

during crises such as the COVID-19 pandemic. 

Research to investigate disparities, including genetic 

and environmental factors, should be expanded to 

provide a nuanced understanding of regional 

differences. Global collaboration through 

partnerships, crop bio fortification, and digital 

innovations like mobile health platforms can 

enhance program delivery and scalability. 

Policymakers should strive to make maternal 

nutrition a cornerstone of public health initiatives, 

ensuring that interventions reach those most 

vulnerable to the burden of anemia. ensuring that 

interventions reach those most vulnerable to the 

burden of anemia. By implementing these evidence-

driven strategies, maternal health outcomes can be 

significantly improved worldwide. 

 

What is already known about the topic 

• Maternal anemia is a significant global 

health issue, particularly in low- and middle-

income countries, with prevalence rates 

often exceeding 40% 

• Nutritional interventions, such as iron and 

folic acid supplementation, have been shown 

to effectively reduce maternal anemia 

• The COVID-19 pandemic disrupted 

healthcare services and supply chains, 

potentially affecting the delivery and 

effectiveness of nutritional interventions for 

maternal anemia. 

 

What this  study adds 

• It highlights the exacerbation of maternal 

anemia due to the pandemic and the role of 

nutritional interventions in mitigating this 

effect. 

• The study provides a detailed comparison of 

the effectiveness of nutritional interventions 

across different regions, with a notable 

emphasis on the African and Asian regions. 

• It demonstrates that while interventions 

were effective in reducing maternal anemia 

overall, the impact was more substantial in 

Africa compared to Asia. 

• It adds precise quantitative data on the 

prevalence and reduction rates of maternal 

anemia due to nutritional interventions 

during the pandemic. For instance, it shows 

a 36% reduction in maternal anemia and 

provides a pooled prevalence estimate of 

49%. 

• The study uniquely focuses on the period 

during the COVID-19 pandemic, providing 

insights into how the pandemic disrupted 

maternal healthcare services and increased 

maternal anemia rates. It aligns these 

findings with global health data and previous 

research, adding a contemporary context to 

the existing knowledge. 
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Table 1: Studies on nutritional and dietary interventions effect on maternal anemia 

Study Region 

Study 

Design 

& 

Setting 

Intervention Comparator Year 

Proportion – 

Intervention 

Arm 

Proportion – 

Comparator 

Arm 

[24] Africa 
gCS, 

bMC 

Dietary iron 

intakes 

Varied iron 

dietary profile 
2020 86/363 67/70 

[25] Africa 
aCS, 

bMC 

Different SP 

dosage regimen 

(>3 doses as per 

new policy) 

Regimen with 

fewer SP doses 
2020 263/486 285/428 

[26] Africa 
fP, 

bMC 

IFA + 

micronutrient-

fortified BEP 

supplement 

Routine 

supplementation 

without fortified 

BEP 

2021 333/854 336/890 

[50] Europe fP, gSC 

Intervention 

targeting iron-

deficiency 

anemia 

Standard care 2020 670/818 50/69 

[28] Asia 
cRCC, 

hSC 

Intravenous 

ferric carboxy-

maltose 

treatment 

Oral or 

alternative non-

intravenous iron 

treatments 

2020 6/66 21/51 

[30] Africa 
cRCT, 

bMC 

Ferric carboxy-

maltose 

Standard anemia 

care 

2018-

2021 
179/341 189/333 
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Table 2: Risk of bias assessment 

Study Region 

Study 

Design 

& 

Setting 

Intervention Comparator Year 

Proportion – 

Intervention 

Arm 

Proportion 

– 

Comparator 

Arm 

[24] Africa 
gCS, 

bMC 

Dietary iron 

intakes 

Varied iron 

dietary profile 
2020 86/363 67/70 

[25] Africa 
aCS, 

bMC 

Different SP 

dosage regimen 

(>3 doses as 

per new policy) 

Regimen with 

fewer SP doses 
2020 263/486 285/428 

[26] Africa fP, bMC 

IFA + 

micronutrient-

fortified BEP 

supplement 

Routine 

supplementation 

without fortified 

BEP 

2021 333/854 336/890 

[50] Europe fP, gSC 

Intervention 

targeting iron-

deficiency 

anemia 

Standard care 2020 670/818 50/69 

[28] Asia 
cRCC, 

hSC 

Intravenous 

ferric carboxy-

maltose 

treatment 

Oral or 

alternative non-

intravenous iron 

treatments 

2020 6/66 21/51 

[30] Africa 
cRCT, 

bMC 

Ferric carboxy-

maltose 

Standard anemia 

care 

2018-

2021 
179/341 189/333 

[31] Asia CS-MC 

Several 

nutritional 

interventions 

(specifics 

unclear from 

the data) 

Standard care or 

alternative 

interventions 

2020 Not provided 
Not 

provided 

[29] Africa 
hCS, 

bMC 

Antenatal oral 

iron 

supplementatio

n 

No antenatal 

iron 

supplementation 

2020 46/215 108/214 

aRCC: retrospective case-control. bMC: multicenter. cRCT: random clinical trial. dR: retrospective. eO: observational. fP: prospective. 

gCS: cross-sectional. hSC: single-center. 
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Figure 1: PRISMA flow-diagram of the study selection process 
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Figure 2: Forest plot showing results of a meta-analysis on the effects of nutritional maternal interventions on 

anemia. Data were reported as RR ((M-H, Random, 95% C.I) to compare the effect sizes across different studies 

to control for variability within the data 

 

 

  



18 |Page number not for citation purposes 

 

 

 
 

Figure 3: Forest plot showing results of a sub-group meta-analysis on the effects of nutritional maternal 

interventions on anemia as per the geographical region. Data were reported as RR ((M-H, Random, 95% C.I) 

to compare the effect sizes across different studies to control for variability within the data 
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Figure 4: Forest plot showing results of a sub-group meta-analysis on the effects of nutritional maternal 

interventions on anemia as per the geographical region. Data were reported as RR ((M-H, Fixed, 95% C.I) to 

compare the effect sizes across different studies to control for variability within the data 
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Figure 5: Forest plot showing results of a sensitivity sub-group meta-analysis with one study [24] removed on 

the effects of nutritional maternal interventions on anemia as per the geographical region. Data were reported 

as RR ((M-H, Random, 95% C.I) to compare the effect sizes across different studies to control for variability 

within the data. 
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Figure 6: A funnel plots showing results of meta-analysis on the effects of nutritional maternal interventions 

on anaemia. Data were reported as RRs with both fixed effect (A)and random effects (B)models with 95% CIs 

 


