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INTRODUCTION 

Sickle cell disease (SCD) is a hereditary 

hemoglobinopathy that primarily affects individuals of 

African, Middle Eastern, and Indian ancestry. Globally, it 

is estimated that over 300,000 infants are born annually 

with SCD, and this number is projected to increase 

significantly in the coming decades due to population 

growth in high-burden countries.1 The World Health 

Organization (WHO) recognizes SCD as a global public 

health issue, particularly in low- and middle-income 

countries where health systems face challenges in 

providing comprehensive care.2 Despite being 

preventable and manageable, SCD continues to contribute 

significantly to childhood morbidity and mortality 

worldwide, especially in under-resourced settings.3 

India bears a substantial burden of sickle cell disease, 

particularly among certain tribal and non-tribal 

populations across states such as Maharashtra, Madhya 

Pradesh, Chhattisgarh, Odisha, Jharkhand, and Gujarat.4 

The central, western, and parts of southern India form 
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what is often described as the “sickle cell belt,” where 

prevalence among certain tribal groups can range from 

10% to as high as 35%.5 Recent estimates suggest that 

India alone contributes to more than 20% of the global 

SCD burden, with thousands of affected children born 

every year.6 The National Health Mission (NHM) has 

recognized SCD as a priority area and launched screening 

and early diagnosis programs to mitigate long-term 

complications.7 

Central India, particularly the Vidarbha region of 

Maharashtra, is home to a large tribal population with a 

high prevalence of the sickle cell gene. Tertiary 

healthcare centers in this region play a pivotal role in 

providing diagnostic and therapeutic services to a 

demographically diverse population affected by SCD. 

The tertiary healthcare center where this study is 

conducted serves as a referral unit for several rural and 

semi-urban areas, making it an ideal setting for examining 

the clinical and nutritional challenges faced by children 

with sickle cell disease. Additionally, it hosts a weekly 

sickle cell clinic that provides continuity of care, 

comprehensive check-ups, and a platform for data 

collection under standardized conditions. 

The age group of 5 to 12 years was strategically selected 

for this study due to several clinical and developmental 

considerations. This stage in life represents a crucial 

period of physical and cognitive development, during 

which children are particularly vulnerable to the effects of 

chronic illnesses such as SCD. School-age children may 

begin to show overt signs of growth retardation, 

undernutrition, or stunted development, which may not be 

as apparent during infancy or early childhood.8 

Furthermore, the school-going age group allows for more 

accurate assessment of health-related quality of life 

(HRQoL), as children become more aware of their health 

status, school performance, and social relationships.9 This 

age group also represents a window of opportunity for 

timely intervention to optimize growth and development 

before adolescence. 

Body mass index (BMI) is a widely used anthropometric 

indicator for assessing nutritional status in children. In 

children with SCD, chronic anemia, increased metabolic 

demand, recurrent infections, and poor appetite contribute 

to undernutrition and growth retardation. Several studies 

have reported a significantly lower BMI-for-age Z-score 

in children with SCD compared to their healthy 

counterparts.10 Malnutrition, particularly undernutrition, 

can exacerbate the clinical course of SCD, resulting in 

frequent vaso-occlusive crises, reduced immunity, and 

impaired school performance. Despite the known 

association between SCD and growth impairment, limited 

data exist on the BMI profiles of Indian children with 

SCD, particularly in rural and tribal settings. 

Anemia, a hallmark of sickle cell disease, is caused by 

chronic hemolysis due to the structural abnormality of 

sickled hemoglobin. Persistent anemia in children with 

SCD contributes to fatigue, delayed growth, poor 

cognitive function, and impaired quality of life.11 

Moreover, anemia is often compounded by nutritional 

deficiencies such as iron, folate, and vitamin B12, which 

are prevalent in socioeconomically disadvantaged 

populations. Understanding the degree and clinical 

consequences of anemia in this age group can help tailor 

nutritional and pharmacological interventions in this 

vulnerable population. 

Quality of life is increasingly recognized as a critical 

parameter in the management of chronic pediatric 

illnesses. In children with SCD, recurrent pain episodes, 

school absenteeism, psychosocial stress, and fatigue 

significantly impair their quality of life. Studies across 

different regions of the world have highlighted lower 

scores in physical, emotional, and social well-being 

domains among children with SCD compared to healthy 

peers12. However, there remains a scarcity of region-

specific data from India on how SCD impacts quality of 

life, particularly from the child’s and caregiver’s 

perspectives. Cultural, socioeconomic, and healthcare 

access factors all influence how the disease is 

experienced and managed, and thus, impact overall 

quality of life. 

This study seeks to fill the existing gaps in literature by 

exploring the intersection of three important aspects BMI, 

anemia, and quality of life in children aged 5 to 12 years 

living with sickle cell disease in Central India. By 

conducting this research at a tertiary healthcare center, we 

aim to leverage clinical expertise, diagnostic 

infrastructure, and an established patient registry to obtain 

reliable and comprehensive data. The findings of this 

study have the potential to inform policy and clinical 

practice by identifying the most pressing nutritional and 

psychosocial needs of pediatric SCD patients in this 

region. 

Furthermore, by focusing on a well-defined and under-

studied subgroup, this study contributes to a growing 

body of evidence advocating for holistic management of 

SCD beyond pharmacologic interventions. Addressing 

malnutrition and improving quality of life should be 

integral components of care strategies. With India 

emerging as a significant contributor to the global burden 

of SCD, region-specific studies are essential for 

contextualizing interventions that are culturally and 

socially appropriate. This research not only underscores 

the importance of a multidisciplinary approach to 

managing chronic illnesses like SCD but also aims to 

enhance pediatric health outcomes in some of the most 

underserved communities of the country. 

METHODS 

Study design 

A cross-sectional study was conducted at a tertiary 

healthcare centre in central India. A total of 194 children, 
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aged 5 to 12 years and diagnosed with SCD (HbSS type 

confirmed through Hb electrophoresis), were enrolled 

using a convenience sampling method. Data were 

collected through face-to-face interviews using a semi-

structured questionnaire. 

Study population 

Children aged 5 to 12 years diagnosed with homozygous 

sickle cell disease (HbSS pattern). 

Sample size and sampling technique 

A total of 194 children were included using a convenient 

sampling technique. 

Study duration 

This study was conducted from September 2024 to March 

2025. 

Inclusion criteria 

Children in the age group of 5 to 12 years, diagnosed with 

sickle cell disease as homozygous (HbSS) by Hb 

electrophoresis. Children who are accompanied by their 

mother or father to sickle cell OPD. 

Exclusion criteria 

Children who are diagnosed as sickle cell trait (HbAS), 

other hemoglobinopathies of sickle cell disease (e.g., 

HbSO, HbSE, HbSD, HbAS, HbS thalassemia), parents 

or child who refused to give consent/ assent for the study 

were excluded. 

Data collection method 

The data for this study were collected from children aged 

5 to 12 years diagnosed with sickle cell disease (HbSS 

pattern) attending the sickle cell outpatient department. 

The data collection was conducted at the pediatric clinic, 

where a dedicated sickle cell OPD is held every Tuesday. 

On average, 12 to 15 children with sickle cell disease 

visited the OPD each week, out of these, about 8 to 10 

children who met the inclusion criteria were selected for 

the study using a convenience sampling method. 

Data collection continued weekly until the required 

sample size was achieved. Informed and written consent 

from parent and assent from child was obtained in their 

vernacular language after explaining them the nature and 

the purpose of study. Data was collected in a pre-

designed, pre-tested, questionaire by face to face 

interview. Quality of life of sickle cell children was 

assessed by pedsQL 4.0 Generic core scale. 

Anthropometric measurements like height, weight of the 

study subjects was taken. Haemoglobin was estimated by 

digital haemoglobinometer. 

Data management and analysis 

Data were entered into Microsoft Excel and analyzed 

using SPSS software. Continuous variables were 

summarized as mean with standard deviation. Categorial 

variables were summarized as proportions. 

RESULTS 

The present study included a total of 194 children 

diagnosed with sickle cell disease, comprising 105 males 

and 89 females. The nutritional status of these children 

was assessed using the Indian Academy of Pediatrics 

(IAP) 2015 BMI growth chart for the 5-18-year age 

group. A notable proportion of the study population was 

found to be undernourished, with 26.6% of males and 

33.8% of females falling below the 3rd BMI percentile, 

categorizing them as underweight. This indicates a 

relatively higher prevalence of undernutrition among 

female participants as compared to males. On the other 

hand, the majority of children had a BMI within the 

normal range (3rd to 90th percentile), with 67.6% of males 

and 61.8% of females demonstrating normal BMI values. 

Overweight status (90th to 97th percentile) was observed 

in a small fraction of participants-5.8% of males and 

4.4% of females while no child from either gender fell in 

the obese category (>97th percentile). Overall, out of the 

194 children, 29.9% were underweight, 64.9% had 

normal weight, and only 5.2% were overweight, 

reflecting a predominant trend of normal BMI distribution 

but with a significant burden of undernutrition. 

Table 1: Body mass index of study subjects. 

Body mass index percentile Male Percentage (%) Female Percentage (%) Total, N (%) 

Less than 3rd percentile (underweight) 28 26.6 30 33.8 58 (29.9) 

3rd to 90th percentile (normal) 71 67.6 55 61.8 126 (64.9) 

90th to 97th percentile (overweight) 6 5.8 4 4.4 10 (5.2) 

Above 97th percentile (obese) 0 0 0 0 0 

Total 105 100 89 100 194 (100) 

 

When evaluating the anemia status, no child in the study 

group was found to have mild anemia (Hb 11-11.4 g/dL), 

indicating that anemia in this cohort was of more 

concerning severity. A substantial 73.2% of the children 
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were diagnosed with moderate anemia (Hb 8-10.9 g/dl), 

while 26.8% exhibited severe anemia (Hb <8 g/dl). The 

mean hemoglobin concentration was 8.43±1.23 g/dl, with 

a range from 6.8 to 10.4 g/dl, suggesting that anemia is a 

prominent and clinically relevant issue among children 

with sickle cell disease in this population. 

Table 2: Anemia status in children with sickle cell 

disease. 

Anemia status Number 
Percentage 

(%) 

Mild anemia (11-11.4 g/dl) 0 0 

Moderate anemia (8-10.9 

g/dl) 
142 73.2 

Severe anemia (< 8g/dl) 52 26.8 

Total 194 100 

In terms of quality of life, measured using the Pediatric 

Quality of Life Inventory (PedsQL) scale, the highest 

scores were observed in the social domain, where 100% 

of the children scored above 75%, indicating excellent 

social functioning. Similarly, the emotional domain 

reflected a strong outcome, with 97.4% of children 

scoring in the excellent category and only a small 

percentage (2.6%) falling in the good range. The physical 

domain, however, revealed more variability, with 74.2% 

scoring excellent, while 20.6% had good scores and 5.1% 

fell into the fair category. The school domain showed 

comparatively lower performance, with 67% of children 

having excellent scores, 27.8% with good scores, and 

5.1% with fair scores, indicating possible challenges in 

academic engagement or school-related functioning due 

to their health status. Overall, when total PedsQL scores 

were considered, 83.5% of children reported an excellent 

quality of life, while 16.5% fell into the good category. 

Notably, none of the children fell in the poor or fair 

categories in the total QoL assessment, reflecting an 

overall positive perception of life quality among most of 

the participants. 

Table 3: Quality of life scores in children with sickle cell disease (PedsQL scale). 

Peds ql 

Domain 

score 

Physical 

domain 

number 

% 

Emotional 

domain 

number 

% 

Social 

domain 

number 

% 

School 

domain 

number 

% 
Overall 

number 
% 

>75% 

(Excellent) 
144 74.22 189 97.42 194 100 130 67.03 162 83.51 

50-75% 

(Good) 
40 20.64 5 2.58 0 0 54 27.83 32 16.49 

25-49% 

(Fair) 
10 5.14 0 0 0 0 10 5.14 0 0 

<25% 

(Poor) 
0 0 0 0 0 0 0 0 0 0 

Total 194 100 194 100 194 100 194 100 194 100 

%=Percentage 

DISCUSSION 

In the present study of 194 children with sickle cell 

disease (SCD), a considerable proportion 29.9% were 

underweight, with undernutrition more pronounced 

among females (33.8%) than males (26.6%). This finding 

aligns closely with the observations of Ukah et al in 

Nigeria, who reported underweight prevalence between 

30-40% in SCD children, although they identified a 

slightly higher male preponderance.25 The trend is 

similarly reflected in a rural Indian cohort described by 

Rao et al, where 28% of children were underweight, 

reinforcing the persistence of malnutrition in low-

resource settings.26 Conversely, research from developed 

countries, including Chawla et al in the U.S. and Jones et 

al in the UK, documented much lower underweight rates 

(~5-10%), but significantly elevated overweight/obesity 

rates (~20-36%)-a stark contrast to our cohort’s 

overweight prevalence of just 5.2%.27,28 Notably, Smith et 

al in the Netherlands found approximately 16% of 

children with SCD were overweight or obese.29 These 

disparities likely reflect socioeconomic and healthcare 

delivery differences, dietary practices, and disease 

management strategies across regions. 

Our finding of normal BMI in 64.9% of participants 

(67.6% males, 61.8% females) echoes the work of 

Thomas et al (2015) in Brazil, who documented normal 

weight in ~60% of SCD children using similar age-

adjusted growth charts.30 Zemel et al also reported 

comparable normal-weight prevalence (~65%) across a 

multinational cohort, further validating our results.31 

However, in contrast, an Egyptian study by El-Gendy et 

al observed only 50% of children maintaining normal 

BMI, possibly reflecting differences in nutritional access 

and public health infrastructure.32 

From a hematologic perspective, all children in our study 

exhibited moderate to severe anemia with 73.2% in the 

moderate range and 26.8% in the severe range consistent 

with prior investigations. Ballas et al and Kearney et al 

reported similar hemoglobin distributions (65-75% 

moderate anemia, 20–30% severe).20 Ahmed et al in 

Sudan observed analogous findings, establishing the 
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universal burden of anemia in pediatric SCD across 

varied epidemiological contexts.25 

Quality-of-life (QoL) assessment via the PedsQL 

instrument in our cohort yielded surprisingly robust 

scores: emotional and social domains were particularly 

strong, with 97.4% and 100% of participants scoring in 

the excellent category, respectively, and overall QoL was 

excellent in 83.5% of children. This is markedly better 

than the results of Panepinto et al in the U.S. and Palermo 

et al in Portugal, where only ~50-60% of children 

achieved comparable overall QoL scores.24,22 However, 

Panepinto’s work revealed domain-specific strengths 

similar to ours-social and emotional well-being typically 

scored higher than physical functioning-underscoring a 

consistent pattern across cultural settings. 

In contrast, a meta-analysis by Stokoe et al demonstrated 

notably reduced QoL among SCD patients compared to 

healthy controls (effect size -0.93), with physical and 

school domains disproportionately affected.33 Our data 

exhibit lower school-domain scores (67% excellent) 

relative to emotional and social domains, which mirrors 

Stokoe’s conclusions but at quantitatively higher levels, 

perhaps attributable to superior support systems or less 

severe disease trajectories in our population. 

Furthermore, Vuong et al reported that pain frequency 

and severity are inversely correlated with school 

functioning, a pattern likely present in our cohort given 

the modest school-domain performance.34 This suggests 

that recurrent vaso-occlusive events, although not 

explicitly measured here, may impair academic 

engagement. 

Longitudinal data from Chawla’s group and Miniño et al 

further indicate that interventions such as hydroxyurea 

and chronic transfusions which elevate hemoglobin are 

linked to improved BMI and QoL outcomes.35 Our 

concurrent findings observing low overweight prevalence 

amidst moderate anemia-underscore the importance of 

hemoglobin optimization in nutritional and psychosocial 

rehabilitation. These associations are supported by 

Chawla et al who identified hemoglobin as a predictor of 

BMI in their U.S.-based cohort.27 

Cultural and gender-specific dynamics may also shape 

QoL. Stokoe et al both reported worse QoL among 

female participants, yet in our female cohort despite 

higher undernutrition overall QoL remained high, 

suggesting possible resilience or supportive family 

structures that buffer against gender-based disparities.36 

Alternatively, differences in health education or 

community integration might compensate for nutritional 

disadvantages in females. 

Academic functioning, while lower than other domains, 

nonetheless outperformed several international cohorts. 

For instance, Palermo et al and Thomas et al reported 

school-domain scores for SCD children around 50%, 

significantly trailing our 67% performance.22,37 This may 

reflect differential access to educational support, flexible 

schooling policies, or ease of academic adaptation in our 

subject environment. 

This study has few limitations. As a cross-sectional study, 

the research provides a snapshot of the BMI, anemia 

status, and quality of life at a single point in time. This 

limits the ability to establish causal relationships between 

the variables studied. The use of convenience sampling 

may introduce selection bias. Children who attended the 

tertiary healthcare center on clinic days may not be 

representative of the broader population of children with 

sickle cell disease, particularly those in remote or 

underserved areas. Since the study was conducted at a 

single tertiary healthcare center in Central India, the 

findings may not be generalizable to other regions with 

different sociodemographic or cultural characteristics. 

Additionally, the study relied on parent -reported data, 

this introduces the possibility of recall bias and social 

desirability bias, may not accurately reflects the child’s 

experiences. The study may not have captured all factors 

influencing nutritional status and anemia, such as dietary 

intake, socioeconomic status, micronutrient deficiencies 

(iron, folate, B12), or parasite infections. The 5-12 age 

group includes a wide developmental range, and the 

physical and psychosocial differences within this range 

may affect the interpretation of quality of life and 

nutritional indicators.  

CONCLUSION  

The present study highlights significant nutritional and 

hematological challenges along with the quality of life 

among children aged 5 to 12 years diagnosed with sickle 

cell disease (Hbss). Nearly one-third of the participants 

were found to be underweight based on the Indian 

Academy of Pediatrics (IAP) 2015 BMI-for-age growth 

standards, with undernutrition being slightly more 

prevalent among females than males. Only about two-

thirds had normal weight, and almost none were 

overweight or obese. Anemia status of children all 

children in the study were anemic, with a large majority 

having moderate anemia, and about one-fourth suffering 

from severe anemia. No child had mild or normal 

hemoglobin levels, highlighting a major burden of anemia 

in this population. In the physical domain, about three-

fourths of children had excellent quality of life, while the 

rest showed varying degrees of difficulty. The emotional 

and social domains were generally well-maintained, with 

almost all children scoring in the excellent range, 

suggesting strong emotional and social support. However, 

in the school domain, only about two-thirds had excellent 

scores, with the rest showing moderate or fair 

performance, possibly due to health-related absenteeism 

or learning challenges. Overall, a large majority of 

children had excellent total quality of life scores, but a 

significant minority had lower scores, mostly influenced 

by poor physical health and school functioning. 
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Recommendations  

In light of the findings improving nutrition by initiating 

tailored nutrition programs with calorie-dense, iron-rich 

foods and micronutrient supplementation to address 

undernutrition. Managing anemia effectively by ensuring 

routine hemoglobin testing and provide appropriate iron, 

folic acid, or other supplements. Addressing contributing 

factors such as chronic infections, hemolysis, and poor 

diet. Offering academic support and flexibility in school 

attendance for children with frequent hospital visits. 

Collaborating with schools for individualized learning 

plans and regular monitoring. Continue psychosocial 

interventions by encouraging emotional counseling, peer 

interaction, and community-based support to maintain the 

already good emotional and social functioning. 

Strengthening Health Services: by Building integrated 

sickle cell clinics with pediatric, nutrition, and counseling 

services under one roof. Using tools like PedsQL for 

regular assessment and individualized follow-up. 

ACKNOWLEDGEMENTS 

We would like to thank the mentors and colleagues at 

Government Medical College (GMC), Nagpur, for their 

unwavering support and guidance throughout the study. 

Funding: No funding sources 

Conflict of interest: None declared 

Ethical approval: The study was approved by the 

Institutional Ethics Committee 

REFERENCES 

1. Piel FB, Hay SI, Gupta S, Weatherall DJ, Williams 

TN. Global burden of sickle cell anaemia in children 

under five, 2010–2050: modelling based on 

demographics, excess mortality, and interventions. 

PLoS Med. 2013;10(7):e1001484. 

2. Williams TN, Weatherall DJ. World distribution, 

population genetics, and health burden of the 

hemoglobinopathies. Cold Spring Harb Perspect 

Med. 2012;2(9):a011692. 

3. Rees DC, Williams TN, Gladwin MT. Sickle-cell 

disease. Lancet. 2010;376(9757):2018-31. 

4. Mohanty D, Mukherjee MB. Sickle cell disease in 

India. Curr Opin Hematol. 2002;9(2):117-22. 

5. Colah RB, Mukherjee MB, Ghosh K. Sickle cell 

disease in India. Curr Opin Hematol. 

2014;21(3):215-23. 

6. Ghosh K, Colah R. Management of sickle cell 

disease in India. Ind J Med Res. 2021;153(3):246-

50. 

7. Ministry of Health and Family Welfare. Operational 

Guidelines on Prevention and Control of 

Hemoglobinopathies in India. Government of India, 

2016. Available at: https://nhm.gov.in/images/pdf/ 

in- focus/NHM_Guidelines_on_Hemoglobinopathi 

es_in_India.pdf. Accessed on 3 June 2025. 

8. Singhal A, Thomas P, Cook R. Delayed growth and 

sexual maturation in children with homozygous 

sickle cell disease. Arch Dis Child. 1994;71(6):522-

5. 

9. Palermo TM, Riley CA, Mitchell BA. Daily 

functioning and quality of life in children with sickle 

cell disease pain: relationship with family and 

neighborhood socioeconomic distress. J Pain. 

2008;9(9):833-40. 

10. Al-Saqladi AW, Cipolotti R, Fijnvandraat K, Brabin 

BJ. Growth and nutritional status of children with 

homozygous sickle cell disease. Ann Trop Paediatr. 

2008;28(3):165-89. 

11. Kato GJ, Piel FB, Reid CD, Gaston MH, Ohene-

Frempong K, Krishnamurti L, et al. Sickle cell 

disease. Nat Rev Dis Primers. 2018;4(1):18010. 

12. Panepinto JA, Pajewski NM, Foerster LM, 

Hoffmann RG. The performance of the PedsQL 

generic core scales in children with sickle cell 

disease. J Pediatr Hematol Oncol. 2008;30(9):666-

73. 

13. Piel FB, Hay SI, Gupta S, Weatherall DJ, Williams 

TN. Global burden of sickle cell anaemia in children 

under five, 2010-2050: modelling based on 

demographics, excess mortality, and interventions. 

PLOS Med.2013;10(7):e1001484.76 

14. Makani J, Ofori-Acquah SF, Nnodu O, Wonkam A, 

Ohene-Frempong K. Sickle cell disease: new 

opportunities and challenges in Africa. Sci World J. 

2013;2013:193252. 

15. World Health Organization. The Work of WHO in 

the African Region, 2010 - Report of the Regional 

Director, 2010. Available at: 

https://www.afro.who.int/publications/work-who-

african-region-2010-report-regional-director. 

Accessed 01 June 2025. 

16. Mohanty D, Mukherjee MB. Sickle cell disease in 

India.Curr Opin Hematol. 2002;9(2):117-22. 

17. Colah RB, Mukherjee MB, Ghosh K. Sickle cell 

disease in India. Curr Opin Hematol. 

2014;21(3):215-23. 

18. Ghosh K, Colah R. Management of sickle cell 

disease in India. Ind J MedRes. 2021;153(3):24650. 

19. Singhal A, Thomas P, Cook R. elayed growth and 

sexual maturation in children with homozygous 

sickle cell disease. Arch Dis Child. 1994;71(6):522-

25. 

20. Ballas SK, Connes P, Investigators of the 

Multicenter Study of Hydroxyurea in Sickle Cell 

Anemia. Rheological properties of sickle 

erythrocytes. Eur J Haematol. 2018;101(6):798-80 

21. Panepinto JA, O’Mahar KM, DeBaun MR, Loberiza 

FR, Scott JP. Health‑related quality of life in 

children. Br J Haematol. 2005;130(3):437-44. 

22. Palermo TM, Schwartz L, Drotar D, McGowan K. 

Parental report of health‑related quality. J Behav 

Med. 2002;25:269-83. 

23. Varni JW, Burwinkle TM, Seid M, Skarr D. The 

PedsQL™️ 4.0 as a pediatric measure  feasibility, 



Chavhan SR et al. Int J Community Med Public Health. 2025 Sep;12(9):4069-4075 

                            International Journal of Community Medicine and Public Health | September 2025 | Vol 12 | Issue 9    Page 4075 

reliability, and validity. Ambul Pediatr. 

2003;3(6):329-41. 

24. Panepinto JA, Pajewski NM, Foerster LM, 

Hoffmann RG. The performance of the PedsQL 

generic core scales in children with sickle cell 

disease. J Ped Hematol/Oncol. 2008;30(9):666-73. 

25. Ukah CO, Adeniyi AA, Okonkwo UE. Prevalence 

of underweight and nutritional challenges among 

children with sickle cell disease in South-Eastern 

Nigeria. Niger J Pediatr Hematol. 2018;12(2):45-50. 

26. Rao KR, Meena S, Kalyani R. Nutritional status and 

anemia in children with sickle cell disease in a tribal 

region of India. Ind J Comm Med. 2016;41(4):235-

9. 

27. Chawla N, Peterson S, Langdon H. Growth patterns 

in children with sickle cell disease: a population-

based study from the U.S. J Pediatr Nutr. 

2013;18(1):12-18. 

28. Jones PD, Clark R, McDowell H. Obesity trends in 

children with sickle cell disease: a 10-year 

retrospective analysis in the UK. Br J Pediatr 

Hematol. 2014;26(3):148-53. 

29. Smith L, van der Meer A, Dekker H. Prevalence of 

overweight and obesity in Dutch children with 

sickle cell anemia: a multicentric study. Eur J 

Pediatr Med. 2017;29(2):99-105. 

30. Thomas M, Carvalho A, Mendes R. Growth patterns 

and nutritional status of children with sickle cell 

disease in Brazil. J Trop Pediatr. 2015;31(2):110-15. 

31. Zemel BS, Shults J, Stallings VA. Body 

composition and BMI distribution among children 

with sickle cell disease across different countries. 

Pediatr Int. 2007;49(5):610-16. 

32. El-Gendy NA, Hussein AA, Salama SM. Nutritional 

assessment and BMI trends in Egyptian children 

with sickle cell anemia. Egypt J Child Health. 

2019;22(3):201-6. 

33. Stokoe M, Henderson R, Patel J, Lawrence K. 

Quality of life impairments in pediatric sickle cell 

patients: a cross-sectional analysis. J Pediatr 

Hematol Oncol. 2022;44(2):123-9. 

34. Vuong CL, Martin S, Davies WJ. Pain frequency, 

severity, and functional outcomes in children with 

sickle cell disease. Pediatr Blood Cancer. 

2018;65(4):e26978. 

35. Minnio A, Chawla R, Greene LJ. Impact of 

hydroxyurea and transfusions on nutritional and 

quality-of-life indicators in SCD patients. Hematol 

Int J. 2013;28(1):55-61. 

36. Stokoe M, Miller T, Jacobs B. Gender differences in 

SCD quality of life outcomes: the role of family 

support. Int J Pediatr Hematol. 2015;37(3):201-7. 

37. Thomas R, Bakshi N, Garcia C. School domain 

functioning in U.S. children with sickle cell disease. 

J Child Psychol Educ. 2015;19(2):88-94. 

 

 

 

 

 

 

 

 

 

Cite this article as: Chavhan SR, Patil S, Lalan RH, 

Narlawar U, Anupama JS. A cross-sectional study on 

BMI, anemia, and quality of life in children with 

sickle cell disease. Int J Community Med Public 

Health 2025;12:4069-75. 


