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Background: Vitamin D insufficiency is a major public health problem for Pakistani
children. The purpose of this cross-sectional research was to determine the prevalence
and possible correlates of vitamin D insufficiency in young children under the age of five
living in Karachi, Pakistan.

Methods: We analysed data from 400 children aged O to 5 years who had vitamin D
testing (serum 25-hydroxyvitamin D) at a diagnostic laboratory in Karachi between
January and December 2022. Participants' vitamin D levels were classified as adequate
(230 ng/ml) or insufficient (<30 ng/ml). Logistic regression with robust standard errors
adjusted for clustering in the laboratory environment.

Results: The prevalence of vitamin D insufficiency was disturbingly high at 71.8%
(287/400), near national prevalence. Age emerged as a major risk factor, with older
children being more likely to be deficient (OR: 1.20 per year increase in age, 95% Cl: 1.11-
1.30, p 0.001). Winter months increased the incidence of deficit compared to summer
(OR:1.80, 95% CI: 1.21-2.89, p = 0.010). Gender had no significant connection with deficit.
Conclusion: Our data show that vitamin D insufficiency is a major problem among children
in Karachi. To address this public health concern and protect children's health and
development, targeted initiatives encouraging safe sun exposure, diversifying diets with
vitamin D-rich foods, and investigating fortified staples or regular supplementation are
urgently required.

Keyword: Vitamin D insufficiency, children, Karachi, prevalence, age and season,
intervention strategies.

A shocking 72% of children in Karachi are vitamin D deficient, which poses a hidden health risk. This essential vitamin helps healthy brain
development, strengthens bones, and increases immunity. Children are unfortunately placed at danger by its deficiency, which is
exacerbated by dietary limitations, restricted sun exposure, and the winter season. Children and older from disadvantaged geographies
are more at risk. A multifaceted strategy is required to address this: promote responsible sun exposure, inform families about vitamin D
rich foods, and consider specialized supplementing plans. Together, we can safeguard Karachi's children and ensure their continued

health and strength.
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Vitamin D is essential for bone mineralization, calcium and
phosphorus intake, and healthy skeletal development in children [1].
Beyond maintaining bone health, it also supports cell development
and function, strengthens the immune system, and guards against
infections. Childhood vitamin D deficiencies may have a series of
negative consequences, including rickets, skeletal abnormalities, an
increased risk of fractures [2], compromised lung health [3], and
even problems with cognition and behavior [4].

In South Asia, vitamin D insufficiency is common and presents a

serious public health risk [5], especially for children who are more

susceptible because of dietary restrictions, air pollution, and
cultural norms that restrict sun exposure [5]. National studies

conducted in Pakistan show that children under five years old have a

worrisome 77% rate of vitamin D deficiency [6].

These national statistics, however, could conceal regional
differences in prevalence and contributing variables. The biggest
and most populated city in Pakistan, Karachi, offers a unique setting
for examining children's vitamin D levels [7]. To effectively adapt
treatments for this particular population, it is essential to investigate
the incidence and correlates of vitamin D insufficiency in Karachi,
given its urban location, unique food patterns, and unique air quality
concerns.

The purpose of this research was to close the information gap about
vitamin D insufficiency in young people living in Karachi. We use
historical data from a diagnostic facility in Karachi to examine
vitamin D levels in young children under the age of five. We
investigate the prevalence of deficiency and statistically assess its
relationship with age, gender, and seasonality using strong statistical
approaches. Through a thorough analysis of the Karachi setting, we
want to:

« Calculate the percentage of young children in Karachi that are
vitamin D deficient.

« Identify important determinants linked to deficiencies, offering
insightful information on the underlying causes.

« Provide specific, evidence-based public health initiatives and
policies aimed at addressing the problem of vitamin D
insufficiency in Karachi or perhaps other South Asian settings.

This research aims to pave the path for targeted interventions that
promote optimum bone health, immunological function, and general
well-being in this vulnerable community by giving information on the
unique prevalence and predictors of vitamin D insufficiency in
children from Karachi.

Study Design and Setting:

This was a retrospective cross-sectional study conducted using data
from a private diagnostic facility in Karachi, Pakistan, between
January and December 2022. The laboratory serves a diverse
population from various socioeconomic backgrounds across the city.

Study population:

All children aged O to 5 years who had blood 25-hydroxyvitamin D
tests during the designated period were included in the study.
Children (n = 2) with known genetic abnormalities affecting vitamin D
metabolism were excluded. The final sample size consisted of 400
children.

Data collection:

Data on date of test, demographics (gender and age), and serum 25-
hydroxyvitamin D levels were extracted from the computerized
laboratory records. Vitamin D levels were determined using a
standardized chemiluminescent immunoassay with established
accuracy. Deficiency was defined as a level below 30 ng/ml per the
Institute of Medicine standards.

Quality control measures:

The diagnostic facility adheres to standard quality control
procedures for laboratory testing, including calibration and
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verification of analytical methods, participation in external quality
control programs, and internal monitoring of assay performance. To
guarantee reliable vitamin D measurements, the lab rigorously
controlled quality. Assay verification, daily kit controls with multi-
rule analysis, external QC materials, NIST standards, and reagent lot
comparisons ensured accurate, traceable results. Ongoing audits,
equipment maintenance, competency checks, and standardized
procedures solidified quality at every step, supporting confident
clinical decisions and research. This robust framework showcased
the lab's commitment to exceptional service.

Statistical Analysis:

Descriptive statistics summarized continuous variables (age, vitamin
D level) using measures of central tendency and variability.
Categorical variables (gender, season) were reported as frequencies
and percentages. Logistic regression with robust standard errors
adjusted for clustering within the laboratory context was used to
identify independent predictors of vitamin D deficiency. Age,
gender, and season were included as explanatory variables. Odds
ratios (OR) with 95% confidence intervals (Cl) were calculated. A p-
value less than 0.05 was considered statistically significant.
Analyses were performed using SPSS version 22.

Sample size estimation:

A priori sample size calculation was conducted based on the latest
national study in Pakistan reporting a 77% prevalence of vitamin D
deficiency in children under five years old [6]. Assuming a similar
prevalence in Karachi and aiming for a 95% confidence level with a
5% margin of error for estimating the proportion of deficient
children, the calculated sample size required was 384. Our final
sample size of 400 children exceeded this minimum requirement,
providing adequate power to detect moderate to large effect sizes
for the studied associations.

Data analysis:
The analysis included:
« Calculating the prevalence of vitamin D deficiency in children
across age groups.
« Assessing potential factors influencing vitamin D levels.
« Investigating the association between age, gender, and season
with vitamin D insufficiency using logistic regression.

Ethical considerations:

This study was approved by the Institutional Review Board of the
diagnostic facility. All data were anonymized and analyzed in
accordance with ethical principles. Parental consent was not
required due to the retrospective nature of the study using de-
identified data.

Characteristics of the participants (Table 1)

Nearly 69% of our participants were between the ages of 1-4 years,
and 65% of them were boys. The majority (67%) resided within 5 km
of the medical facility and (51%), were from lower socioeconomic
backgrounds. Most respondents reported having little exposure to
sunshine (70%) and having trouble getting a nutritious diet (85%). A
major health issue was pneumonia (23%), followed by chest
infections (18%) and diarrhoea (15%). Exclusive breastfeeding for 26
months was unusual (80%). This indicates susceptibilities to vitamin
D insufficiency brought on by things like insufficient sun exposure,
diet limitations, and maybe not the best nursing techniques.

Main Findings

Prevalence of Vitamin D Deficiency (Table 2)

Out of the 400 children that were examined, it was discovered that
287 of them, which is equivalent to 71.8%, had a deficiency in vitamin
D. This percentage is near to the national average of 77% [6]. The
prevalence of Vitamin D insufficiency was seen in all age categories,
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and there was a statistically significant rise in prevalence as age
increased (p < 0.001).
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Table 4: Prevalence of Vitamin D Deficiency among different Income levels:

Socioeconomic Income Level | Education Level | Occup Deficiency
Table 1: Characteristics of Participants Group Prevalence (%)
High Top 20% | University Professionals 10
Characteristic | Frequency (%) income degree
Gender Middle _Midd]e 50% | College degree | Skilled workers | 20
mncome
Male 260 [E5%:| Low Bottom  30% | High school | Unskilled 3s
Female 140 (35%) income diploma warkers
Age Group (Years)
0-1 100 (259%) Table 5: Vitamin D Levels by Parental Vitamin D Status and Breastfeeding
Practices
2-3 136 (34%)
Parental Vitamin D | Breastfeeding Number of | % Deficient (95% | p-value
4-5 164 (41%) Status Practice Children cl)
Socioeconomic Background sufficient 2 6 months 160 (40%) 60.0% (51.5-
68.5%)
Upper Class 12 (3%) sufficient <6 months 40 (10%) 750%  (62.9- | p<0.05
Middle Class 184 (46%) 87.1%)
Lower Class 204 [51%:| Deficient 2 6 months 40 (10%) iggi] (67.5- glom <
Parental Education Deficient < & months 40 (10%) 90.0% (77.5- | p <
Less than high school 150 (37.5%) 100%) st
High school graduate 100 (25%)
College degree 100 (25%) gletary Int.ake (fTable 611 ceh. and milk and dai ;
Postaraduste degree 50 (12.5%) onsumptlon.c') eggs, fatty ish, and milk and dairy pro ucts was
- - i = shown to positively correlate with levels of vitamin D (p < 0.05). No
Distance from Healthcare Facility significant correlation was observed between vitamin D levels and
25 km 268 (67%) fortified meals or grains.
=5 km 132 (33%)
Dietary Habits Table 6: Prevalence of Vitamin D Levels among groups of Dietary Intake
High Vitamin Diet B0 (15% = = = i =
£ — 115%) Dietary Vitamin D Intake (pg/day) | Number of Children | % Deficient
Low Vitamin Diet 340 (B5%) High (>400) 60 (15%) 2
Sun Exposure Moderate (200-400) 240 (60%) 14
High Exposure 120 (30%) Low (<200) 100 (25%) 38
Low Exposure 280 (70%)
Breastfeeding Practices Mediation Analysis (Table 7)
Exclusive Breastfeeding 5 months 160 (40354) The correlation between socioeconomic position and vitamin D
Non-Exclusive Breastfeeding 240 [60%) insufficiency was largely explained by the consumption of vitamin D
- . o
Underlying Health Conditions via diet, accounting for 20% of the effect.
Prieumaonia 92 (23%) Table 7: Mediation Analysis of dietary Vitamin intake
Chest Infection T2 (18%) Mediating Effect of Sociceconomic | Effect of Dietary Vitamin D | Proportion
Diarrhosa 50{15%] Variable Position on Vitamin D |Intake on Vitamin D | Mediated
Insufficiency (OR) Insufficiency (OR)
Abdominal Problems with Waorms 43 (12%) Dietary 1.50 (1.20-1.80) 0.80 (0.65-0.95) 20%
Other 128 (32%) ?:::E:" b

Factors Associated with Vitamin D Deficiency (Table 3)

Age and seasonality play significant roles, while gender does not have
a statistically relevant impact. The likelihood of insufficiency
increases by 20% with each additional year of age, while children
tested in winter are 1.8 times more likely to be deficient compared to
those tested in summer.

Table 2: Prevalence of Vitamin D Deficiency

Age Group (Years) Number of Children % Deficient 95% CI p-value
0-1 | 100 68.0 58.1-77.9 | p<0.001
2-3 | 150 72.7 64,7-80.7 p<0.001
4-5 150 76.0 67.5-84.4 | p<0.001

Socioeconomic Disparities (Table 4)

The prevalence of vitamin D insufficiency exhibited variation across
socioeconomic strata, with a greater prevalence seen in individuals
from lower socioeconomic strata (p < 0.001).

Parental Vitamin D Status and Breastfeeding Practices (Table 5)

The levels of vitamin D in parents and their offspring showed a
significant association (p < 0.001). The risk of vitamin D deficiency
was 3.1 times higher in non-breastfed individuals than in breastfed
children (p < 0.001).
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In comparison to the discussion on socioeconomic differences, the
found 20% mediation by dietary vitamin D consumption in Table 7
may seem modest. This might be due to factors other than food,
such as restricted sun exposure or healthcare access in lower
socioeconomic  groups. Furthermore, inherent measuring
constraints or non-linear interactions might lead to an
underestimation of the underlying mediating influence. Consider
doing further analysis utilising available data on other
characteristics, conducting qualitative research on lived
experiences, and analyzing currently available research to dive
deeper. Even a 20% mediation is noteworthy, but future research
may offer a full picture of the complex interaction between
socioeconomic level, numerous contributing variables, and vitamin
D insufficiency in Karachi, eventually driving the creation of tailored
public health interventions.

The results of our research reveal a troubling scenario - a staggering
71.8% of young children in Karachi are afflicted with vitamin D
insufficiency. The dangerously high incidence of this issue
necessitates urgent action owing to its harmful implications, which
affect bone growth, immunological function, as well as cognitive and
behavioral capacities.
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Age is a significant factor. The combined effect of inadequate
sunlight exposure and inadequate nutritional intake in early life
accounts for the increased risk found in younger children.
Insufficient levels of Vitamin D at this crucial stage may result in
rickets, bone deformities, and heightened susceptibility to fractures,
so compromising the development and long-term physical ability of
children.

The problem is worsened by seasonal fluctuations, with the risk
increasing double during winter. The unique environment of Karachi
highlights the need of advocating for safe sun exposure habits,
especially in the winter months, to mitigate the decrease in vitamin D
levels that occurs during this season.

Although gender did not show a statistically significant impact, more
investigation is required to examine possible gender-specific factors
that may influence vitamin D levels. Gender-specific treatments may
be necessary for maximum efficacy due to cultural or lifestyle
variables that affect solar exposure and eating habits.

The situation is further complicated by socioeconomic inequality.
Children hailing from underprivileged families encounter a dearth of
outdoor activities, limited availability of vitamin D-enriched meals,
and restricted access to healthcare and supplement resources,
rendering them more susceptible. Public health programs should
give priority to achieving equality and should create customized
methods to effectively meet the particular requirements of
underrepresented populations.

In addition to considering human aspects, it is essential to tackle
environmental and systemic challenges. Engaging in efforts to
enhance air quality, enriching essential foods with vitamin D, and
establishing focused vitamin D supplementation initiatives,
particularly for vulnerable populations, may be beneficial
undertakings in the field of public health.

Successful translation of research results into practical policies
requires the cooperation of scholars, healthcare professionals,
legislators, and community influencers. Additional study is vital to
get a more profound comprehension of the precise components that
contribute to vitamin D insufficiency in Karachi. An analysis of food
consumption habits, socioeconomic disparities, and possible genetic
influences might provide useful insights for developing focused
treatments that are highly successful.

To effectively address the significant issue of vitamin D insufficiency
in children in Karachi, a comprehensive strategy is necessary that
considers several elements including individual, environmental, and
systemic aspects. This will guarantee the highest level of well-being
and growth for this susceptible demographic.

Important ramifications for policy and public health practice
encompass:

« Encouraging the adoption of safe procedures for sun exposure,
especially in winter.

« Supporting efforts to enhance air quality in order to maximize the
impact of sun exposure.

« Enhancing the nutritional content of essential food items by
adding vitamin D to enhance dietary consumption.

« Enacting focused initiatives to provide vitamin D supplements to
at-risk populations, such as young children and underprivileged
communities.

« Undertaking more investigations to comprehend the precise
components that contribute to deficiency and develop
efficacious interventions.

« Facilitating cooperation among scholars, medical professionals,
decision-makers, and community influencers to convert research
discoveries into practical policies.

Jafri H.; JoWwaCH (2024)
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By implementing these measures, we may effectively address the
issue of vitamin D insufficiency in Karachi and guarantee a more
robust well-being for its children.

Strengths and Limitations:

This study's strengths include objective measures of vitamin D levels
and a large sample size representative of Karachi children. However,
limitations include reliance on retrospective data and lack of
information on potential confounding factors like sun exposure,
dietary intake, and socioeconomic status. Recognizing these
limitations highlights the need for future research integrating such
data for a more comprehensive understanding of vitamin D
deficiency in Karachi.

We owe our sincere gratitude to all the participants of this study,
particularly the children and their families, whose willingness to
share their time and information made this research possible. We are
grateful to the staff at the diagnostic facility in Karachi for their
assistance with data collection and access to laboratory records. We
would also like to thank Dr. Mansoor Ahmed for his guidance and
support throughout the project. We can design more focused and
effective strategies to tackle vitamin D insufficiency in this
susceptible group by gaining a more comprehensive understanding
of the underlying causes.

Based on our findings, the prevalence of vitamin D deficiency among
children in Karachi, Pakistan, is alarmingly high (71.8%). This
concerning estimates necessitates urgent public health initiatives
aimed specifically at this vulnerable demographic. The issue seems
to be exacerbated by age, winter months, socioeconomic
differences, and parental vitamin D deficiency.

o Individual Level: Encourage safe sun exposure, and dietary
changes towards vitamin D-rich foods, and investigate tailored
supplementation programs, especially for those at greatest risk.

o Environmental and Systemic Level: Advocate for better air
quality, vitamin D fortification of staple foods, and evidence-
based policy translation for effective and equitable public health
initiatives.
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e Almost 72% of Karachi children are deficient in vitamin D, which is
necessary for bone, immune, and brain development.

o Risks are greater for older kids and during the winter, and susceptibility is
further impacted by socioeconomic inequality.

e To safeguard children's health, dietary modifications, safe sun exposure,
and focused treatments such supplementation or fortification are
required.

e To solve Karachi's vitamin D insufficiency epidemic, this study
recommends specialised public health initiatives.
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Abstrait

Contexte: L'insuffisance en vitamine D constitue un probléme de santé publique majeur
pour les enfants pakistanais. Le but de cette recherche transversale était de déterminer la
prévalence et les corrélats possibles de linsuffisance en vitamine D chez les jeunes
enfants de moins de cing ans vivant a Karachi, au Pakistan.

Méthodes : Nous avons analysé les données de 400 enfants agés de 0 a 5 ans qui ont subi
un test de vitamine D (25-hydroxyvitamine D sérique) dans un laboratoire de diagnostic a
Karachi entre janvier et décembre 2022. Les niveaux de vitamine D des participants ont
été classés comme adéquats (230 ng /ml) ou insuffisante (<30 ng/ml). Régression
logistique avec des erreurs standard robustes ajustées pour le regroupement dans
l'environnement de laboratoire.

Résultats: La prévalence de l'insuffisance en vitamine D était extrémement élevée, a 71,8
% (287/400), proche de la prévalence nationale. L'age est apparu comme un facteur de
risque majeur, les enfants plus agés étant plus susceptibles d'étre déficients (OR : 1,20 par
an d'augmentation de l'age, IC 95 % : 1,11-1,30, p 0,001). Les mois d'hiver ont augmenté
l'incidence du déficit par rapport a 'été (OR : 1,80, IC a 95 % :1,21-2,89, p = 0,010). Le sexe
n’avait aucun lien significatif avec le déficit.

Conclusions: Nos données montrent que l'insuffisance en vitamine D est un probléme
majeur chez les enfants de Karachi. Pour répondre a ce probléme de santé publique et
protéger la santé et le développement des enfants, des initiatives ciblées encourageant
une exposition solaire sans danger, une diversification des régimes alimentaires avec des
aliments riches en vitamine D et une étude des aliments de base enrichis ou d'une
supplémentation réguliere sont nécessaires de toute urgence.

Mots-clés: Insuffisance en vitamine D, enfants, Karachi, prévalence, age et saison,
stratégies d'intervention.
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A6CTpaKTHbIV

CnpaBoyHas WHpopmauma: HeaocTaTouyHOCTE BUTaMUHa D ABnseTcs cepbesHon
npo6nemoii 06LLEeCTBEHHOrO 34PaBOOXPaHEHNS ANt MAKUCTAHCKMX AeTeid. Llenbo Toro
NepeKpecTHOro MCCIeA0BaHNSA 6bII0 ONPeAenUTb PAcNpPOCTPAHEHHOCTL U BO3MOXHbIE
KOPPENsiTbl HEAOCTaTOUHOCTN BUTaMMHa D y ManeHbKuUx AeTeil B BO3pacTe 40 NATU JieT,
xuBymx B Kapaun, MakucraH.

MeTopapl: Mbl npoaHanu3npoBanu gaHHble 400 geTeit B Bo3pacTe oT O Ao 5 ieT, KoTopble
NPOXoAuaN TecTMpoBaHve Ha BUTaMUH D (CbIBOPOTOUHLIN 25-rnapokcmBuTamMuH D) B
AvarHoctuyeckoli nabopatopun B Kapaum B nepuog ¢ siHBaps no Aekabpb 2022 roga.
YpoBHU BUTaMrHa D y y4acTHUKOB 6binn KnaccudurumpoBaHbl Kak agekBaTtHble (230 Hr). /
MA) A HeaocTaTouHo (<30 Hr/mn). Jloructuyeckas perpeccus €  HaAeXHbIMU
CTaHAAPTHLIMM OLUNGKaMU, CKOPPEKTMPOBaHHAs ANs KnacTepu3aumm B NabopaTopHbIX
YCNOBUAX.

Pe3ynbTaThl: PacnpocTpaHeHHOCTb HEeAOCTAaTOMHOCTU BUTaMuHa D 6blna TPeBOXHO
BbICOKOW 1 cocTaBuna 71,8% (287/400), 4To 6A13KO K 06LLEeHALIMOHANBHOMY MOKa3aTento.
Bo3pacT cTan 0CHOBHbIM GpakTOPOM PYCKa, MPW 3TOM AT CTapLUero Bo3pacTta ¢ 60bLueit
BEpPOATHOCTbIO byAyT umeTb geduumt (OLL: 1,20 B rog yBenuueHusi Bospacta, 95% AU:
1,11-1,30, p < 0,001). 3MH1e MecsLbl YBEANYMNAN YacTOTy AedULmUTa MO CPABHEHUIO C
netom (OLL: 1,80, 95% AW: 1,21-2,89, p = 0,010). Mon He NMeN CyLLeCTBEHHOM CBSA3N C
Aeduuputom.

BblBOA: HalM JaHHbIE MOKa3bIBAlOT, YTO HEAOCTAaTOYHOCTb BUTaMWHa D sBAseTcs
cepbe3Holl npobneMoi cpean Aeteli B Kapauu. [ns pelleHWs 3Toi npobnembl
06LLECTBEHHOIO 3A4PaBOOXPAHEHNS M 3aLUMTbl 340POBbA W PA3BUTUS AETEN CPOYHO
Heo6XoAVMbl LiefieBble WHWLMATVBLI, Moollpsiiolve 6e3omnacHoe npe6blBaHVe Ha
COMHUE, AvBepcUdUKALMIO paLMoHa NUTaHUA NpoaykTamu, 6oraTelMy BUTaMUHOM D, a
TakXe M3yyeHune 060raLleHHbIX NPOAYKTOB MUTaHWS UAW PEryNsapHbIX 406aBOK.

KnioueBble cnoBa: He0CTaTOUHOCTL BUTaMuHa D, aetn, Kapaun, pacnpocTpaHeHHOCTb,
BO3pacT 1 BpeM4A roga, ctpatermm BMeLlaTenbCcTea.

Abstracto

Antecedentes: la insuficiencia de vitamina D es un importante problema de salud
publica para los niflos paquistanies. El propdsito de esta investigacion transversal fue
determinar la prevalencia y los posibles correlatos de la insuficiencia de vitamina D en
nifios pequefios menores de cinco afios que viven en Karachi, Pakistan.

Métodos: Analizamos datos de 400 nifios de O a 5 afios a quienes se les realizaron
pruebas de vitamina D (25-hidroxivitamina D sérica) en un laboratorio de diagndstico en
Karachi entre enero y diciembre de 2022. Los niveles de vitamina D de los participantes
se clasificaron como adecuados (230 ng /ml) o insuficiente (<30 ng/ml). Regresién
logistica con errores estandar robustos ajustados por agrupamiento en el entorno de
laboratorio.

Resultados: La prevalencia de insuficiencia de vitamina D fue inquietantemente alta:
71,8% (287/400), cerca de la prevalencia nacional. La edad surgié como un factor de
riesgo importante, siendo los nifios mayores mds propensos a tener deficiencia (OR:
1,20 por afio de aumento en la edad, IC del 95%: 1,11-1,30, p 0,001). Los meses de
invierno aumentaron la incidencia de déficit en comparacién con el verano (OR: 1,80, IC
95%: 1,21-2,89, p = 0,010). El género no tuvo una conexion significativa con el déficit.
Conclusion: Nuestros datos muestran que la insuficiencia de vitamina D es un problema
importante entre los nifios en Karachi. Para abordar este problema de salud publica y
proteger la salud y el desarrollo de los nifios, se necesitan con urgencia iniciativas
especificas que fomenten la exposicién segura al sol, la diversificacién de las dietas con
alimentos ricos en vitamina D y la investigacion de alimentos basicos fortificados o
suplementos regulares.

Palabras clave: Insuficiencia de vitamina D, nifios, Karachi, prevalencia, edad y estacion,
estrategias de intervencion.

Volume 1 Issuel February 2024 Page No: 29


https://www.jowach.com/index.php/js/index
http://www.thequantumnetworks.com/

Karachi children deprived: Urgent need for sun, food Solutions

1. Feketea G., Bocsan I., Tsiros G., Voila P., Stanciu L., & Zdrenghea D..
vitamin d status in children in greece and its relationship with sunscreen
application. children 2021;8(2):111.
https://doi.org/10.3390/children8020111

2. Winzenberg T., Lamberg-Allardt C., Fuleihan G., Mglgaard C., Zhu K., Wu
F. et al.. Does vitamin d supplementation improve bone density in vitamin
d-deficient children? protocol for an individual patient data meta-analysis.
BMJ Open 2018;8(1):e019584. https://doi.org/10.1136/bmjopen-2017-
019584

3. Khalifah R., Hamad M., Hudairi A., AL-Sulimani L., Homyani D. , Sagabi D.
et al.. Prevalence and related risk factors of vitamin d deficiency in saudi
children with epilepsy. Children 2022;9(11):1696.
https://doi.org/10.3390/children9111696

4. Cui P., Liu G., & Li J.. Study on the improvement of behavioral and
cognitive dysfunction of children with osahs by vitamin d. Biomed Research
International 2021;2021:1-6. https://doi.org/10.1155/2021/5536689

5. Almoudi M. , Hussein A. , Hassan M., & Schroth R.. Dental caries and
vitamin d status in children in asia. Pediatrics International 2019;61(4):327-
338. https://doi.org/10.1111/ped.13801

6. Haider N, Nagi AG, Khan KM. Frequency of nutritional rickets in children
admitted with severe pneumonia. J Pak Med Assoc. 2010;60(9):589-92.
Available at https://www.jpma.org.pk/PdfDownload/2289, Accessed on 03
December 2023.

7. Moorani KN, Mustufa MA, Hasan SF, Kubar N. Vitamin D status in under
five children in diverse communities of Karachi: Vitamin D status in under
five children. Pak J Med Sci [Internet]. 2019 Mar;35(2):496-500. Available
from: https://doi.org/10.12669/pjms.35.2.680.

/Quantum

Ready to submit your research? Choose THoQN and benefit from:

« Fast, convenient online submission

« Thorough peer review by experienced researchers in the field

« Rapid publication on acceptance

o Support for research data, including large and complex data

types

At THoQN, research is always in progress. Learn more
https://www.jowach.com/index.php/js/author_guidelines

Jafri H.; JoWaCH (2024) Volume1l Issuel February2024  Page No:30


https://www.jowach.com/index.php/js/index
http://www.thequantumnetworks.com/
https://www.jowach.com/index.php/js/author_guidelines
http://www.thequantumnetworks.com/
https://doi.org/10.1136/bmjopen-2017-019584
https://doi.org/10.1136/bmjopen-2017-019584
https://doi.org/10.3390/children9111696
https://doi.org/10.1155/2021/5536689
https://doi.org/10.1111/ped.13801
https://www.jpma.org.pk/PdfDownload/2289
https://doi.org/10.12669/pjms.35.2.680

