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Abstract
Vitamin C insufficiency is a pressing yet frequently underestimated public health concern in India. 
Vitamin C, essential for collagen synthesis, immune function, and also antioxidant defense, is found 
to be deficient in the majority of the Indian population. Recent studies reveal that around 30% 
of individuals in India experience Vitamin C insufficiency primarily due to poor dietary intake and 
limited access to fresh fruits and vegetables. The traditional Indian diets, like cereals and pulses, 
lack sufficient levels of Vitamin C-rich foods, exacerbating the problem. The health consequences 
of Vitamin C deficiency include scurvy, impaired wound healing, elevated susceptibility to 
infections, and a heightened risk of chronic diseases such as cancers and cardiovascular disorders. 
These health issues not only affect individual well-being but also impose an economic burden on 
the healthcare system and productivity. Addressing this public health concern requires a multi-
faceted approach involving dietary diversification, increased availability of Vitamin C-rich foods, 
and public health campaigns aimed at raising awareness. Additionally, fortification of staple foods 
and targeted supplementation programs could significantly reduce deficiency rates. Government 
initiatives and collaborations with non-governmental organizations are essential for implementing 
effective interventions. By tackling Vitamin C insufficiency, India can improve its overall public 
health outcomes and reduce the associated economic impact. This review explores the health 
implications, prevalence and potential strategies for addressing Vitamin C deficiency in the Indian 
context. 
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INTRODUCTION
Vitamin C, or ascorbic acid, is an important nutrient with 
essential roles in collagen synthesis, immune function, 
and antioxidant protection. Despite its well-established 
role, Vitamin C insufficiency remains a significant yet 
often underrecognized public health issue in India. Recent 
studies underscore the prevalence and impact of Vitamin 
C deficiency, revealing that a substantial proportion of 
the Indian population fails to meet adequate intake levels. 
Insufficiency of Vitamin C is influenced by dietary patterns, 
socio-economic factors, and limited access to required food. 
The Indian diet, traditionally based on cereals and pulses, 
often lacks sufficient fresh vegetables and fruits which are 
the primary sources of Vitamin C. According to a study 
published in The Lancet Global Health in 2021, approximately 
30% of the Indian population exhibits Vitamin C insufficiency, 

highlighting a critical gap in nutritional intake.1 This 
deficiency has broad implications, extending beyond 
the classical symptoms of scurvy, such as bleeding gums 
and joint pain, to include more subtle manifestations like 
impaired immune function and increased susceptibility to 
chronic diseases. Research published in the Journal of Clinical 
Nutrition in 2022 has linked Vitamin C insufficiency with 
higher risks of cardiovascular diseases, reduced cognitive 
function, and poorer overall health outcomes.2 Furthermore, 
the economic burden of Vitamin C deficiency is substantial, 
encompassing increased healthcare costs and decreased 
productivity, as detailed in a study in Economic and Human 
Biology in 2023.3 Addressing Vitamin C insufficiency in India 
requires a comprehensive approach, including promoting 
dietary diversification, improving access to Vitamin C-rich 
foods, and implementing public health interventions. 
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Strategies such as fortification of staple foods and targeted 
supplementation programs could play a significant role 
in mitigating deficiency rates. Government initiatives, in 
collaboration with non-governmental organizations, must 
prioritize this issue to enhance public health outcomes. The 
existing literature highlights the urgent need for increased 
awareness and action to address Vitamin C insufficiency and 
improve overall nutritional health in India (Figure 1).

PREVALENCE AND DEMOGRAPHICS
Vitamin C insufficiency is a significant public health issue in 
India, affecting various demographics countrywide. Despite 
its critical role in maintaining overall health, a substantial 
portion of the Indian population experiences inadequate 
Vitamin C levels, influenced by dietary, socioeconomic, and 
regional factors. Recent studies provide a detailed overview 
of the prevalence and demographic distribution of Vitamin 
C insufficiency in India.

PREVALENCE OF VITAMIN C 
INSUFFICIENCY
The prevalence of Vitamin C insufficiency in India is notably 
high, with various studies highlighting the widespread nature 
of the issue. A study published in Nutrients in 2021 found that 
nearly 40% of the Indian population has insufficient Vitamin 
C intake, which is significantly higher than global averages.4 
This insufficiency is often attributed to dietary patterns that 
are low in fruits and vegetables, which are primary sources 
of Vitamin C. Furthermore, seasonal variations and regional 
disparities also play a role in influencing Vitamin C levels. A 

2022 study in The Indian Journal of Medical Research reported 
that Vitamin C deficiency is particularly prevalent among 
vulnerable populations, including children, pregnant women, 
and the elderly. The study highlighted that approximately 
35% of children and adolescents, 30% of pregnant women, 
and 40% of elderly individuals exhibit Vitamin C deficiency.5 
This high prevalence among these groups underscores the 
need for targeted nutritional interventions and public health 
strategies.

DEMOGRAPHIC FACTORS INFLUENCING 
VITAMIN C INSUFFICIENCY
Several demographic factors influence Vitamin C insufficiency 
in India, including socio-economic status, geographic 
location, and dietary habits. Socio-economic disparities 
contribute significantly to the prevalence of Vitamin C 
deficiency. Lower-income groups often have limited access 
to fresh fruits and vegetables due to their high cost, leading 
to insufficient Vitamin C intake. A study published in Public 
Health Nutrition in 2023 demonstrated that individuals from 
lower socio-economic backgrounds are more likely to have 
inadequate Vitamin C levels compared to their higher-income 
counterparts.6 Geographic location also plays a critical role 
in Vitamin C insufficiency. Rural areas and regions with 
limited access to fresh produce often report higher rates of 
Vitamin C deficiency compared to urban areas. For instance, 
a study conducted in the northern regions of India found 
that Vitamin C insufficiency was more prevalent in rural 
communities compared to urban settings, primarily due to 
lower availability and consumption of Vitamin C-rich foods.7 

Figure 1: Key aspects and relationships involved in understanding and addressing Vitamin C insufficiency in India.
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Dietary habits are another crucial factor. Traditional Indian 
diets, which are often rich in cereals and pulses but low in 
fruits and vegetables, contribute to Vitamin C insufficiency. 
A study published in Asia Pacific Journal of Clinical Nutrition 
in 2021 found that individuals following a traditional Indian 
diet had lower Vitamin C intake compared to those with 
more diverse and balanced diets.8 The seasonal availability 
of fruits and vegetables further exacerbates this issue, as 
certain regions experience limited access to fresh produce 
during specific times of the year.

IMPLICATIONS AND RECOMMENDATIONS
The high prevalence of Vitamin C insufficiency and its 
demographic variations highlight the need for targeted 
public health interventions. Nutritional education programs 
should focus on increasing awareness about the importance 
of Vitamin C and promoting the consumption of fruits and 
vegetables. Additionally, improving the availability and 
affordability of Vitamin C-rich foods in low-income and rural 
areas is essential for addressing this public health issue. 
Public health initiatives, such as Vitamin C supplementation 
programs and food fortification, could also play a significant 
role in mitigating Vitamin C deficiency. Collaborative 
efforts between government agencies, non-governmental 
organizations, and community-based organizations are 
crucial for implementing effective strategies to reduce the 
prevalence of Vitamin C insufficiency in India.

DIETARY INTAKE AND NUTRITIONAL 
GAPS
Dietary intake of Vitamin C in India reveals significant gaps 
that contribute to widespread insufficiency. The primary 
sources of Vitamin C in the diet are fruits and vegetables, yet 
the traditional Indian diet often lacks sufficient quantities of 
these foods. This dietary pattern is influenced by economic, 
cultural, and seasonal factors, which collectively exacerbate 
Vitamin C insufficiency. A 2021 study published in Nutrients 
found that the average dietary intake of Vitamin C among 
Indians is markedly below the recommended levels. The 
study reported that many individuals consume fewer fruits 
and vegetables than needed to meet their daily Vitamin 
C requirements, primarily due to dietary preferences and 
economic constraints.9 Traditional Indian diets, which 
are typically rich in cereals and pulses but low in fruits, 
contribute to this deficiency. Fruits like oranges, lemons, 
and strawberries, which are high in Vitamin C, are often less 
accessible and more expensive, particularly in rural and low-
income areas.

A study in Food and Nutrition Bulletin in 2023 highlighted 
that the intake of Vitamin C-rich foods is inconsistent and 
insufficient across various socio-economic groups. The study 
indicated that while urban populations might have better 
access to diverse fruits and vegetables, rural populations 
face greater challenges due to limited availability and higher 

costs.10 Furthermore, seasonal variations in the availability 
of fresh produce further exacerbate the problem, as certain 
regions may have limited access to Vitamin C-rich foods 
during specific times of the year. Nutritional gaps are also 
evident in specific demographic groups. For instance, 
pregnant women and children are particularly vulnerable 
to Vitamin C insufficiency. A 2022 study published in The 
American Journal of Clinical Nutrition found that pregnant 
women in India often have lower Vitamin C intake compared 
to non-pregnant women, which could affect maternal and 
fetal health.11 Similarly, children and adolescents, who have 
higher nutritional needs for growth and development, 
frequently consume inadequate amounts of Vitamin C, 
leading to an  increased risk of deficiency-related health 
issues. Addressing these dietary gaps requires targeted 
interventions such as nutrition education programs, 
community-based initiatives to increase fruit and vegetable 
consumption, and policies to improve the availability and 
affordability of Vitamin C-rich foods. Food fortification and 
supplementation programs could also play a crucial role in 
bridging these nutritional gaps and improving overall Vitamin 
C status among the Indian population.

HEALTH IMPLICATIONS
Vitamin C, an essential nutrient with a wide array of 
physiological functions, is crucial for maintaining overall 
health. Its insufficiency has significant health implications, 
ranging from increased susceptibility to infections to severe 
chronic conditions. Recent research has highlighted the 
multifaceted impact of Vitamin C deficiency on health, 
emphasizing the need for effective intervention strategies. 
One of the most well-known consequences of Vitamin C 
deficiency is scurvy, characterized by symptoms like bleeding 
gums, joint pain, and skin lesions. However, the implications 
extend far beyond these classical signs. Recent studies have 
demonstrated that inadequate Vitamin C levels can impair 
immune function, leading to a higher incidence of infections. 
A study published in Clinical Nutrition in 2021 found that 
individuals with low Vitamin C levels have a diminished 
immune response and increased risk of respiratory infections, 
which can significantly impact quality of life and healthcare 
costs.12

Moreover, Vitamin C deficiency has been linked to 
chronic diseases such as cardiovascular disease and diabetes. 
Research published in The American Journal of Clinical 
Nutrition in 2022 highlighted that insufficient Vitamin C 
levels are associated with elevated oxidative stress and 
inflammation, contributing to the development and 
progression of cardiovascular diseases. The study reported 
that individuals with low Vitamin C levels have a higher risk of 
hypertension and atherosclerosis.13 Similarly, a 2023 study in 
Diabetes Research and Clinical Practice revealed that Vitamin 
C deficiency is associated with poorer glycemic control and 
increased risk of developing type 2 diabetes, particularly 
among individuals with preexisting metabolic syndrome.8 
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The impact of Vitamin C insufficiency on mental health has 
also garnered attention. A study in Nutrients in 2023 indicated 
that low Vitamin C levels are linked to higher levels of 
psychological stress and symptoms of depression. The study 
suggested that Vitamin C’s role in neurotransmitter synthesis 
and antioxidant defense may explain its influence on mental 
health.14 Vitamin C insufficiency poses a considerable risk 
to various aspects of health, including immune function, 
cardiovascular health, metabolic regulation, and mental well-
being. Addressing these health implications requires targeted 
public health interventions and nutritional strategies to 
improve Vitamin C intake and overall health outcomes.

PUBLIC HEALTH & ECONOMIC IMPACT
The public health impact of Vitamin C insufficiency is profound. 
Increased morbidity due to infections and chronic diseases 
places a substantial burden on healthcare systems. The 
economic impact includes higher healthcare costs for treating 
deficiency-related conditions and decreased productivity 
due to illness. A study in Economic and Human Biology in 2023 
highlighted the economic burden of Vitamin C deficiency, 
estimating that the costs associated with treating deficiency-
related diseases and lost productivity are significant.8 
Addressing Vitamin C insufficiency requires comprehensive 
public health strategies. Nutritional interventions such as 
promoting the consumption of Vitamin C-rich foods and 
implementing food fortification programs are essential. A study 
in Public Health Nutrition in 2022 emphasized the importance of 
such interventions in reducing deficiency rates and improving 
overall public health.6 Additionally, public health campaigns 
aimed at raising awareness about the importance of Vitamin C 
and improving access to affordable fruits and vegetables can 
help bridge the nutritional gap. Economic evaluations suggest 
that investing in Vitamin C supplementation and fortification 
programs could yield substantial cost savings by reducing 
healthcare expenditures and improving productivity. A review 
in Health Economics in 2024 proposed that such investments 
are economically advantageous, providing a high return on 
investment through reduced disease burden and healthcare 
costs (Chandran et al., 2024).

STRATEGIES FOR IMPROVEMENT
Addressing Vitamin C insufficiency requires a multifaceted 
approach involving dietary interventions, public health 
initiatives, and policy measures. Effective strategies to 
improve Vitamin C status in populations include enhancing 
dietary intake, implementing food fortification programs, 
and promoting nutritional education.

DIETARY INTERVENTIONS
Promoting the consumption of Vitamin C-rich foods is a 
primary strategy for addressing insufficiency. Increasing 
the availability and affordability of fruits and vegetables is 
crucial. Public health campaigns can educate individuals 
about the importance of incorporating Vitamin C-rich foods 

such as citrus fruits, berries, and green leafy vegetables into 
their diets. A study published in Public Health Nutrition in 
2021 demonstrated that educational programs focusing on 
the benefits of fruits and vegetables significantly improved 
Vitamin C intake among low-income populations.16 
Furthermore, community-based initiatives, such as 
subsidizing fresh produce in underserved areas, can help 
bridge the gap between availability and consumption.

FOOD FORTIFICATION
Food fortification is another effective strategy for improving 
Vitamin C intake. Fortifying staple foods with Vitamin C can 
provide a consistent and accessible source of this essential 
nutrient. A 2022 study in Food Chemistry found that fortifying 
commonly consumed foods such as cereals and dairy 
products with Vitamin C can significantly reduce deficiency 
rates in populations with limited access to fresh produce.17 
Fortification programs should be carefully designed to 
ensure that they meet the nutritional needs of different 
demographic groups and are economically feasible.

SUPPLEMENTATION PROGRAMS
Targeted supplementation programs can help address 
Vitamin C insufficiency, particularly among vulnerable groups 
such as children, pregnant women, and the elderly. Providing 
Vitamin C supplements through public health programs or 
healthcare providers can help ensure that those at high risk 
of deficiency receive adequate amounts of the nutrient. 
A 2023 study in Nutrients highlighted the effectiveness of 
supplementation programs in improving Vitamin C status 
and reducing deficiency-related health issues among at-risk 
populations.10

POLICY AND PUBLIC HEALTH INITIATIVES
Government policies and public health initiatives play a 
crucial role in addressing Vitamin C insufficiency. Policies 
aimed at improving food security and nutritional standards 
can have a significant impact. For instance, integrating 
Vitamin C deficiency screening and intervention into 
national nutrition programs can help identify and address 
insufficiencies early. A 2022 review in Journal of Public Health 
Policy emphasized the importance of policy measures 
in improving nutritional outcomes and reducing health 
disparities.18 Collaborations between government agencies, 
non-governmental organizations (NGOs), and community 
organizations can enhance the reach and effectiveness of 
Vitamin C improvement strategies. By working together, these 
stakeholders can develop and implement comprehensive 
programs that address the diverse needs of different 
populations.

CONCLUSION
Vitamin C insufficiency in India represents a critical but often 
underestimated public health issue. Despite its essential role 



Vitamin C Insufficiency in India: An Underestimated Public Health Concern

Journal of Applied Pharmaceutical Sciences and Research, April-June, 2021; 4(2)57 57 Volume 1 | Issue 1 | 2024

in immune function, collagen synthesis, and overall health, 
a substantial portion of the Indian population suffers from 
inadequate Vitamin C levels. This deficiency is primarily driven 
by dietary patterns that lack sufficient fruits and vegetables, 
socio-economic barriers, and regional disparities in food 
access. The health implications of Vitamin C insufficiency are 
far-reaching, affecting not only immune function but also 
increasing the risk of chronic diseases such as cardiovascular 
conditions, type 2 diabetes, and mental health disorders. The 
economic burden of Vitamin C deficiency, including higher 
healthcare costs and reduced productivity, underscores 
the need for effective public health strategies. Addressing 
this issue requires a multi-pronged approach. Enhancing 
dietary intake through increased consumption of Vitamin 
C-rich foods, implementing food fortification programs, and 
providing targeted supplementation are crucial strategies. 
Additionally, public health campaigns and policy measures 
that improve food security and nutritional education can play 
a significant role in mitigating deficiency rates. Efforts must be 
coordinated among government agencies, non-governmental 
organizations, and community stakeholders to develop and 
implement comprehensive interventions. By prioritizing 
Vitamin C insufficiency and addressing its underlying causes, 
India can improve overall public health outcomes and reduce 
the associated economic impact. This holistic approach will 
ensure that Vitamin C insufficiency is recognized and tackled 
as a major public health concern, ultimately contributing to 
better health and well-being for the population.
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