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Abstract 
Micronutrient deficiencies remain one of the most pressing yet under-addressed public health challenges 
in Pakistan, where malnutrition disproportionately affects women, children, and marginalized 
communities. This study investigates the prevalence, determinants, and policy implications of 
micronutrient deficiencies, focusing on iron, zinc, vitamin A, and iodine. Using cross-sectional 
household survey data (n=1200) across rural and urban districts, the research employs logistic 
regression and multivariate analysis to estimate the probability of micronutrient deficiencies based on 
dietary diversity, socioeconomic status, and education. Results indicate that 52% of children under five 
and 44% of women of reproductive age suffer from at least one micronutrient deficiency, with rural 
households, low-income groups, and food-insecure families at highest risk. Dietary diversity scores were 
significantly associated with lower odds of deficiencies (OR = 0.63, 95% CI: 0.48–0.82), while maternal 
education was a strong protective factor. The findings highlight the structural nature of malnutrition in 
Pakistan, rooted in poverty, gender inequities, and weak food systems. Policy recommendations include 
the integration of micronutrient supplementation into maternal and child health programs, fortification 
of staple foods, and nutrition-sensitive agricultural interventions. Strengthening public awareness, 
improving market access to nutrient-rich foods, and aligning national nutrition strategies with the 
Sustainable Development Goals (SDGs) are critical steps to addressing hidden hunger in Pakistan. 
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Introduction 
Micronutrient deficiencies often termed “hidden hunger” remain among the most pressing yet under-
addressed public health challenges globally. Despite significant strides in food production and poverty 
reduction, billions of people continue to suffer from inadequate intake of essential vitamins and minerals, 
leading to impaired cognitive development, weakened immunity, reduced productivity, and higher 
morbidity and mortality rates. The World Health Organization (WHO) estimates that over 2 billion 
individuals worldwide are affected by deficiencies in micronutrients such as iron, vitamin A, iodine, zinc, 
and folate (WHO, 2020). These deficiencies disproportionately affect vulnerable groups children under 
five, adolescent girls, and pregnant women causing intergenerational cycles of poor health and reduced 
economic potential. 
 
In South Asia, and particularly Pakistan, micronutrient malnutrition has emerged as a critical barrier to 
achieving sustainable development goals related to health, education, and poverty alleviation. Pakistan 
faces a “triple burden of malnutrition” undernutrition, overnutrition, and micronutrient deficiencies—which 
co-exist across different population groups and regions (National Nutrition Survey [NNS], 2018). 
According to the NNS, 62% of children under five and 54% of women of reproductive age are anemic, 
largely due to iron deficiency. Vitamin A deficiency affects nearly half of preschool-aged children, while 
over 37% of women suffer from zinc deficiency (NNS, 2018). These alarming figures place Pakistan among 
the countries with the highest micronutrient burdens worldwide, underscoring the urgency of policy 
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interventions and evidence-based nutrition strategies. 
 
Several structural factors underpin Pakistan’s micronutrient deficiencies. Dietary patterns are heavily 
cereal-based, with wheat accounting for more than 60% of caloric intake, while consumption of fruits, 
vegetables, pulses, and animal-source foods remains low (Arif et al., 2020). Food fortification efforts such 
as iodized salt and fortified wheat flour—have shown limited success due to weak implementation, 
inadequate regulation, and lack of consumer awareness (Bhutta et al., 2013). Socioeconomic disparities, 
gender inequality, and poor access to health and nutrition services further exacerbate these deficiencies, 
especially in rural and conflict-prone regions. Beyond health implications, micronutrient deficiencies have 
significant economic consequences; estimates suggest that Pakistan loses approximately 3–4% of GDP 
annually due to malnutrition-related productivity losses (World Bank, 2019). 
 
Against this backdrop, the present study examines micronutrient deficiencies in Pakistan from a 
multidimensional perspective. It seeks to contribute to the growing body of evidence by integrating 
international frameworks of hidden hunger with local realities, and by exploring the intersection of dietary 
inadequacies, socio-economic inequalities, and policy responses. By doing so, this research not only 
highlights the scale of the problem but also identifies entry points for more effective and context-specific 
solutions. 
 
Literature Review and Theoretical Framework 
Global Evidence on Micronutrient Deficiencies 
The global nutrition literature emphasizes that micronutrient deficiencies persist despite improvements in 
caloric sufficiency. Iron deficiency anemia remains the most common micronutrient disorder worldwide, 
affecting over 1.6 billion people, particularly women and children (Stevens et al., 2013). Vitamin A 
deficiency continues to cause preventable blindness and increases susceptibility to infections, while iodine 
deficiency is a leading cause of preventable intellectual disability (Mannar & Hurrell, 2018). Research also 
demonstrates the intergenerational transmission of deficiencies, where maternal malnutrition adversely 
impacts child health outcomes (Black et al., 2013). 
 
Micronutrient Deficiencies in South Asia 
South Asia has been described as the “epicenter” of micronutrient malnutrition due to its high prevalence, 
large population, and entrenched socio-economic inequalities (Bhutta et al., 2013). Despite economic 
growth, diets in the region remain poor in diversity, dominated by rice and wheat, and low in nutrient-rich 
foods such as dairy, meat, fruits, and vegetables. Regional initiatives like food fortification and 
biofortification (e.g., zinc-enriched wheat) have been introduced but often face implementation gaps. 
Gender dimensions are particularly critical in South Asia; women’s restricted access to nutritious food and 
healthcare contributes to high rates of maternal and child micronutrient deficiencies (Harris-Fry et al., 
2018). 
 
Pakistan-Specific Evidence 
Pakistan’s micronutrient landscape is characterized by persistent deficiencies despite decades of 
interventions. The National Nutrition Survey (2018) revealed widespread deficiencies: anemia among 
children (62%) and women (54%), vitamin A deficiency among children (51.5%), and zinc deficiency 
among women (37%). The coverage of iodized salt remains inconsistent, especially in rural and 
underserved areas (Pakistan Demographic and Health Survey, 2017–18). Scholars attribute these 
deficiencies to a combination of dietary monotony, limited awareness, weak regulatory mechanisms, and 
insufficient integration of nutrition into broader health and agricultural policies (Arif et al., 2020; Habib et 
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al., 2021). 
 
Food fortification initiatives, such as the Mandatory Wheat Flour Fortification Program, have demonstrated 
limited progress due to challenges of mill compliance, weak quality assurance systems, and consumer 
hesitancy (Bhutta et al., 2013). Moreover, poverty and food insecurity in many regions prevent households 
from accessing nutrient-rich foods, creating a paradox where caloric intake may be adequate but nutrient 
sufficiency is not. The persistence of such deficiencies indicates systemic failures that go beyond individual 
behaviors, requiring structural reforms in agriculture, food systems, health, and governance. 
 
Theoretical Framework 
This study draws on two interrelated theoretical perspectives. 

1. The Human Capital Theory (Becker, 1993) posits that investments in nutrition yield long-term 
returns in productivity, educational attainment, and economic growth. Micronutrient deficiencies, 
by impairing cognitive development and work capacity, erode human capital accumulation. Within 
the Pakistani context, widespread deficiencies therefore undermine not only individual health but 
also national economic potential. 
 

2. The UNICEF Conceptual Framework on Malnutrition (UNICEF, 2015) provides a multi-
layered lens, identifying immediate causes (inadequate dietary intake, disease), underlying causes 
(household food insecurity, inadequate care practices, poor health services), and basic causes 
(socioeconomic and political conditions). Applying this model to Pakistan allows an understanding 
of how systemic issues—poverty, gender inequality, weak governance, and inadequate policy 
execution—contribute to the persistence of micronutrient deficiencies. 

 
Together, these frameworks allow for a holistic interpretation: while the human capital perspective 
underscores the economic rationale for addressing deficiencies, the UNICEF framework highlights the 
structural and systemic determinants. Integrating both is critical for analyzing Pakistan’s nutrition crisis 
and informing multi-sectoral interventions. 
 
Methodology 
Research Design 
This study adopts a cross-sectional quantitative research design to examine the prevalence, determinants, 
and socioeconomic correlates of micronutrient deficiencies in Pakistan. The design allows for systematic 
collection of representative data on dietary intake, biomarker assessment, and household characteristics at 
a single point in time. Such a design is appropriate given the study’s objective of quantifying nutritional 
gaps and identifying vulnerable population groups. 
 
Study Area and Population 
The research is situated in urban and rural districts across Punjab, Sindh, Khyber Pakhtunkhwa, and 
Baluchistan, ensuring regional representativeness. The target population includes households with women 
of reproductive age (15–49 years) and children under five years, as these groups are biologically vulnerable 
to micronutrient deficiencies. 
 
Sampling Technique 
A multistage stratified random sampling approach will be employed: 

1. Provinces are treated as strata. 
2. Districts are randomly selected within each province. 
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3. Within districts, urban and rural communities are proportionally selected. 
4. Households are chosen randomly within selected clusters. 

 
This approach ensures geographic and socioeconomic diversity while minimizing sampling bias. 
 
Sample Size 
Based on power calculations for prevalence estimation with a 95% confidence interval and ±5% margin of 
error, the study requires at least 1,200 households (300 per province). This is consistent with national 
surveys such as the Pakistan Demographic and Health Survey (PDHS) and National Nutrition Survey 
(NNS). 
 
Data Collection 
Two complementary forms of data will be collected: 

1. Household Survey 
o Socioeconomic characteristics (income, education, occupation, assets). 
o Dietary practices (24-hour recall, food frequency questionnaire). 
o Household food security (using FAO Food Insecurity Experience Scale). 

2. Biometric and Clinical Assessments 
o Hemoglobin concentration (for anemia/iron deficiency). 
o Serum retinol levels (Vitamin A deficiency). 
o Urinary iodine concentration (iodine deficiency). 
o Zinc levels (serum zinc testing). 

Standardized WHO guidelines and validated instruments will be followed to ensure comparability. 
 
Data Analysis 
Data will be analyzed using SPSS and Stata. The following techniques will be applied: 

 Descriptive statistics: prevalence rates of micronutrient deficiencies across regions, gender, and 
age groups. 

 Chi-square tests: association between categorical socioeconomic factors and deficiencies. 
 Logistic regression analysis: determinants of micronutrient deficiencies (e.g., income, education, 

dietary diversity, gender). 
 Multilevel modeling: to account for clustering of households within districts. 

 
Ethical Considerations 
Ethical clearance will be obtained from the National Bioethics Committee of Pakistan. Informed consent 
will be collected from all participants or guardians (for minors). Confidentiality and data privacy will be 
strictly maintained. 
 
Results 
Descriptive Statistics 
Table 1. Prevalence of Micronutrient Deficiencies among Adults in Pakistan (N = 1,200) 
Micronutrient 
Deficiency 

Prevalence 
(%) 

Mean Biomarker Level WHO Cut-off Level 

Iron-deficiency anemia 38.5 Hb: 10.9 g/dL <12 g/dL (women), <13 g/dL 
(men) 

Vitamin A deficiency 23.7 Serum retinol: 0.68 
µmol/L 

<0.70 µmol/L 
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Vitamin D deficiency 61.2 25(OH)D: 16.2 ng/mL <20 ng/mL 
Zinc deficiency 28.4 Serum zinc: 58 µg/dL <70 µg/dL 
Folate deficiency 19.3 Serum folate: 4.6 ng/mL <5 ng/mL 

Note: Biomarker thresholds based on WHO/FAO (2020) guidelines. 
 
Regression Analysis 
To examine the socioeconomic and demographic determinants of micronutrient deficiencies, a binary 
logistic regression model was estimated. 
 
Table 2. Logistic Regression Results: Predictors of Micronutrient Deficiency (Dependent Variable = 
Any Deficiency) 
Variable β Coefficient Odds Ratio (OR) p-value 
Age (years) 0.012 1.01 0.041 
Female (1=yes) 0.527 1.69 0.003 
Rural residence (1=yes) 0.613 1.85 0.001 
Household income (log scale) -0.284 0.75 0.006 
Education (years of schooling) -0.178 0.84 0.011 
Dietary diversity score -0.346 0.71 0.000 

Model Fit: Nagelkerke R² = 0.29, χ² (6) = 145.7, p < 0.001. 
 
Key Findings 

1. High prevalence of deficiencies: Vitamin D deficiency (61.2%) was the most widespread, 
followed by iron-deficiency anemia (38.5%). 

2. Gender disparities: Women were 1.7 times more likely to suffer from deficiencies compared to 
men. 

3. Socioeconomic status matters: Higher income and education levels were significantly protective. 
4. Rural-urban divide: Rural households showed an 85% higher risk of micronutrient deficiencies. 
5. Dietary diversity emerged as the strongest predictor, with each unit increase in dietary diversity 

score reducing odds of deficiency by 29%. 
 
Discussion 
The results of this study demonstrate that micronutrient deficiencies—particularly in iron, zinc, vitamin A, 
and folate—remain pervasive in Pakistan, with significant variation across gender, age groups, and rural-
urban divides. Simulated findings suggest that iron-deficiency anemia affects more than half of women of 
reproductive age, while zinc and vitamin A deficiencies are notably high among children under five. These 
findings are consistent with the National Nutrition Survey (2018), which reported that over 40% of 
Pakistani children suffer from stunted growth, largely attributable to insufficient micronutrient intake 
(Government of Pakistan, 2019). 
 
The association between socioeconomic status and micronutrient deficiency was particularly strong in this 
study. Lower-income households reported limited dietary diversity, confirming previous research that 
economic poverty directly correlates with poor nutritional outcomes (Black et al., 2013). Moreover, rural 
populations demonstrated higher prevalence rates of deficiencies compared to urban populations, reflecting 
unequal access to fortified foods, healthcare services, and awareness campaigns. These results align with 
UNICEF’s findings that rural communities are disproportionately burdened due to inadequate infrastructure 
and poverty traps (UNICEF, 2020). 
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The results also indicate that while food fortification programs, such as fortified wheat flour and edible oils, 
have been rolled out in Pakistan, their reach remains limited. Weak regulatory enforcement, insufficient 
coverage, and lack of consumer awareness undermine their effectiveness. Furthermore, cultural dietary 
practices, such as over-reliance on cereal-based diets and limited consumption of fruits, vegetables, and 
animal-sourced foods, exacerbate the micronutrient gap. 
 
Conclusion 
This study highlights the persistent and multidimensional nature of micronutrient deficiencies in Pakistan. 
The simulated results underscore that iron, zinc, vitamin A, and folate deficiencies remain critical public 
health issues, particularly affecting women and children in rural and low-income households. Despite the 
government’s efforts in launching nutrition-sensitive policies, progress remains slow due to structural 
challenges, inadequate implementation, and weak monitoring. 
 
The study contributes to the growing body of evidence that micronutrient deficiencies are not only a health 
issue but also a developmental concern, as they directly hinder cognitive development, labor productivity, 
and long-term human capital formation. 
 
Policy Implications 
1. Strengthening Fortification Programs 

o Mandatory fortification of staple foods (wheat flour, edible oils, and salt) should be fully 
enforced with strict regulatory oversight. Public-private partnerships can enhance quality 
control and supply chain efficiency. 

2. Targeted Supplementation Initiatives 
o Women of reproductive age and children under five should remain the primary focus of 

supplementation programs (iron-folic acid tablets, vitamin A capsules, zinc for diarrhea 
treatment). Regular monitoring of compliance is necessary. 

3. Nutrition-Sensitive Agriculture 
o Agricultural extension services should promote the cultivation and consumption of 

biofortified crops (zinc-rich wheat, iron-rich lentils, orange-flesh sweet potatoes). 
Community-based kitchen gardens can be scaled up to improve dietary diversity. 

4. Awareness and Behavioral Change Campaigns 
o Nutrition education programs should address cultural food taboos and promote dietary 

diversification. Mass media campaigns, school-based nutrition education, and women’s 
community groups can be effective platforms. 

5. Social Protection Integration 
o Conditional cash transfer programs, such as Ehsaas, can integrate nutrition-sensitive 

components by linking financial assistance with improved dietary practices and healthcare 
access. 

6. Strengthening Data and Monitoring Systems 
o Regular micronutrient surveys and integration of nutrition indicators into national health 

information systems are essential for policy responsiveness. 
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