
387 

 

 

Review article 

Nutritional Rickets in Ethiopia: Perspectives on Epidemiological Patterns and Management  

Sileshi Lulseged1*, Damte Shimelis1 

 1 Department of Pediatrics and Child Health, School of Medicine, College of Health           

Sciences, Addis Ababa University, Addis Ababa, Ethiopia 
 

   *Corresponding author:  sileshilulseged@gmail.com  
 

"For infants, the sun is not just light; it is a fundamental nutrient required for building strong 

bones and preventing rickets.”  ….Alan Greene (Dr) 

Abstract  

It is well established that nutritional rickets, though prevalent among infants and young children 

in resource-limited settings, is a worldwide public health challenge. In Ethiopia, despite ‘13 

months’ of sunshine, the disorder has continued to occur unabated in infants and young children. 

However, its epidemiological pattern, clinical spectrum, and management approaches are not 

fully understood. In this review, we have examined it based on reports from Ethiopia and other 

developing settings, as well as from developed countries. Available evidence shows that nutrition-

al rickets has been with us since antiquity, and that, in Ethiopia, despite ‘13 months’ of sunshine, 

it has remained a major public health concern. The disorder is primarily caused by vitamin D 

deficiency and, less commonly, a low calcium intake, leading to decreased intestinal calcium ab-

sorption, secondary hyperparathyroidism, hypophosphatemia, and defective mineralization of 

growth plate cartilage and osteoid (bone matrix). Prevalence varies across regions and countries 

based on the risk factors. It carries grave consequences when combined with protein-energy mal-

nutrition and infectious diseases. Lack of exposure to sunlight and other risk factors contribute to 

its occurrence. Diagnosis is based on clinical features, biochemical testing, radiography, along 

with low levels of 25-hydroxycolecalciferol. Age at onset, disease duration, underlying patho-

physiology, and comorbidities define its skeletal and extraskeletal manifestations. Management of 

the disorder needs to balance the provision of vitamin D to correct the deficiency and guard 

against administering ‘too much’ of the vitamin. Prevention and eradication require                

adequate sunlight exposure  for  infants, effective  implementation  of  vitamin  D and/or  calcium  
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supplementation, and food fortification programs. Well-designed epidemiological studies are 

needed to fill existing gaps in our knowledge about the true prevalence, sociocultural, and psy-

chological determinants of risk behaviors, screening biochemical markers, and effective commu-

nity-based interventions . 

Keywords: Nutritional rickets, Osteomalacia, Vitamin D deficiency, Rickets treatment and pre-

vention 

 Introduction  

Rickets is a disease of the growing bone; thus, 

it is unique to children and adolescents. It is a 

preventable skeletal disorder caused by defi-

ciency of vitamin D and/or calcium, leading to 

softening and weakening of bones (1). Among 

older children, dietary calcium deficiency 

plays a pivotal role, exacerbating the develop-

ment of nutritional rickets in combination with 

vitamin D deficiency (2). Vitamin D deficien-

cy is a common worldwide problem with a 

rising incidence in recent decades due to 

changing population demographics, failing 

prevention policies, and missing implementa-

tion strategies (1,3). It is prevalent among in-

fants and young children in low-income set-

tings (4), with rates ranging from 10% to 

>50% in high-risk pediatric populations, par-

ticularly in developing regions or areas with 

low sun exposure (1,3-5). While it was nearly 

eliminated in high-income countries, the dis-

ease has resurged in recent decades (6). Never-

theless, the true burden of rickets, nutritional 

rickets in particular, has remained undefined. 

Various reports have emphasized that lack or 

low exposure to sunlight, inadequate exclusive 

breastfeeding, and low vitamin D intake are 

the major factors contributing to the occur-

rence of nutritional rickets (3,7). In develop-

ing countries with abundant sunlight, the rea-

sons mothers withhold infant sun exposure, as 

well as the impact of other risk factors, have 

not been adequately established. In Ethiopia, 

various risk factors influencing the occurrence 

of nutritional rickets have been documented. 

As suggested by previous reports (4.6,8,9), 

the risks and associated severe complications 

are related to socioeconomic status, cultural 

practices, malnutrition,  maternal awareness, 

and/or inadequate healthcare. 

Vitamin D (calciferol) concentration or status 

is maintained by either endogenous produc-

tion following ultraviolet B (UVB) irradiation 

of the skin or from dietary intake. Its deficien-

cy stems from inadequate vitamin D, leading 

to impaired intestinal calcium and phosphorus 

absorption, resulting in hypocalcemia and hy-

pophosphatemia. This mineral shortage caus-

es secondary hyperparathyroidism, which ac-

celerates bone demineralization and disrupts 

cartilage maturation, resulting in defective 

bone mineralization, growth plate widening, 

and weak, deformed bones (1,10,11).  

Nutritional rickets has both skeletal and        

extraskeletal manifestations. It impairs              

osteoid mineralization at  growth  plates  and  
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 accumulates unmineralized matrix during rap-

id growth     (12,13). At the subclinical stage, 

the disorder is characterized by biochemical 

abnormalities without overt symptoms (12,14). 

Early cranial signs in infants include craniota-

bes, delayed anterior fontanelle closure, and 

frontal bossing (15,16). Costochondral and 

metaphyseal cartilage enlargement causes hall-

mark deformities, including the "rachitic ro-

sary" and widened wrists and ankles (16). 

Weight-bearing forces deform soft long bones 

in the lower limbs —such as bow-legs (genu 

varum), knock-knees (genu valgum), spinal 

curvature, and pelvic distortion (16). Radio-

graphically, this manifests as pathognomonic 

metaphyseal fraying, splaying, and cupping, 

paired with generalized osteopenia, cortical 

thinning, short stature, and pathological frac-

ture risk (13,16). 

Beyond skeletal deformities, nutritional rickets 

causes critical extra-skeletal manifestations 

driven by hypocalcemia, hypophosphatemia, 

and impaired cellular metabolism (5,16). Hy-

pocalcemia-induced neuromuscular hyperex-

citability can trigger irritability, hypotonia, 

tetany, motor delays, and life-threatening sei-

zures—especially during rapid infant growth 

(15,16). Cardiovascular risks include dilated 

cardiomyopathy, fatal heart failure, and con-

duction defects from electrolyte imbalances 

(15). Dental issues include delayed eruption, 

enamel hypoplasia, and severe caries suscepti-

bility (5,16). Additionally, children often suf-

fer failure to thrive, chronic anemia, hepato-

splenomegaly, and frequent infections due to 

impaired immunity (16). 

In infants and young children, radiography is 

the mainstay of diagnosis, while in older 

children, motor delay, proximal myopathy, 

and dental complications are the diagnostic 

features (17). Treatment of the disease focus-

es on replenishing vitamin D and calcium 

through high-dose supplements, dietary 

changes, and sunlight exposure. Preventing 

vitamin D deficiency rickets in-

volves exposure to sunlight and ensuring ad-

equate vitamin D intake through supplemen-

tation and fortified foods (13,18). 

This article examined the status of nutritional 

rickets in Ethiopia by reviewing the research 

articles published over the last five decades. 

The review has been made in the backdrop of 

established evidence on various aspects of 

nutritional rickets globally, with due consid-

eration to observations reported from devel-

oping countries. We intend to highlight what 

is known, define the existing gaps, identify 

the challenges encountered, and summarize 

why nutritional rickets remains a significant 

public health problem in Ethiopia. Based on 

the evidence collated through the review, we 

propose recommendations, including those 

for clinical care, policy directions, and fur-

ther epidemiological research that require 

attention.  
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 History, definitions, and magnitude 

Historical perspectives: 

Even though it remains unclear, it seems that 

the term ‘rickets’ might have originated from 

the German word “wricken,” which translates 

to “twisted” (19). The condition was historical-

ly described as early as the 2nd century AD 

by Soranus of Ephesus, a Greek physician, and 

later formal medical descriptions were provid-

ed in English in the 17th century, notably by 

Daniel Whistler in 1645 and Francis Glisson in 

1650 (20). It was a common disease in 17th-

century England, while a high prevalence of 

the disease was recorded during the Industrial 

Revolution (1760-1840), owing to urbanization 

and pollution. However, presumed rickets was 

described in early Roman and Greek medical 

writings of the first and second centuries AD 

(21).  

Vitamin D deficiency was identified as the 

cause of nutritional rickets early in the 20th 

century (15,19). With the discovery of vitamin 

D and the identification of the anti-rachitic 

properties of cod-liver oil by the 1930s, it be-

came possible to not only treat but also eradi-

cate nutritional rickets in the global north (21). 

However, it has resurged in these settings as a 

significant public health problem, particularly 

among dark-skinned infants, those exclusively 

breastfed and not receiving vitamin D supple-

mentation, and children with limited sun expo-

sure. It has remained a significant, often under-

reported, public health concern in developing 

countries across Africa, Asia, and the Middle 

East, driven by vitamin D deficiency (infants) 

and calcium deficiency (2,4-6). In Ethiopia, 

nutritional rickets was first reported in the mid

-1960s, with a key study report published in 

1965 in the Ethiopian Medical Journal (EMJ) 

documenting its occurrence and clinical fea-

tures at the pediatric care center in Addis Aba-

ba (15).  

Definitions: 

Vitamin D deficiency is a biochemical state 

where circulating serum 25-hydroxyvitamin D 

(25-OHD) drops below 30 nmol/L (12 ng/

mL), indicating insufficient body stores of the 

nutrient regardless of physical symptoms (13). 

On the other hand, nutritional rickets is de-

fined as a disorder caused by deficiency of vit-

amin D, calcium, or phosphorus, leading to 

reduced mineralization (osteoid) of primary 

spongiosa in the metaphysis (growth plates), 

softened, weakened bones, and skeletal de-

formities in children (13,16). In contrast, nutri-

tional osteomalacia constitutes defective min-

eralization of existing (old) bones at the sites 

of active bone remodeling (the bone matrix/

osteoid), occurring usually after epiphyseal 

closure. (1,3,16). Nutritional osteomalacia of-

ten goes along with rickets in growing chil-

dren and occurs ubiquitously in the bones of 

adolescents with growth spurts and adults. In-

deed, the recent understanding is that nutri-

tional osteomalacia is not just a disease of 

adults, but that of children/adolescents as well, 

reducing long bone stiffness, bowing   deform-

ities,  and  fractures   in  children/adolescents  
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 with rickets (1). Low calcium intake and/or 

low vitamin D (from lack of sunshine expo-

sure) are the leading causes of body calcium 

deprivation (hypocalcemia) worldwide, and 

their combined deficiency accelerates bone 

demineralization (1,13,22,23). 

Prevalence:  

Nutritional rickets remains a significant global 

health concern, particularly in Africa, Asia, 

and the Middle East, with a resurgence in 

some developed nations (4,6,24). The reported 

prevalence in children ranges from 2.7 to 45% 

globally. While it was nearly eliminated from 

high-income countries, it has resurged in the 

past decades, reflecting the ongoing challenges 

of malnutrition, inadequate healthcare, and 

socioeconomic factors. (18-20) The evidence 

in reports from Ethiopia shows a similar dis-

parity in prevalence. About 30% of infants and 

children between birth and 3 years of age, at-

tending the Ethio-Swedish Paediatric Clinic in 

Addis Ababa in 1965, were found to be suffer-

ing from nutritional rickets (25), and a preva-

lence of 10.7% has been reported among in-

patient infants in a Jimma hospital in 2024 (8), 

A pooled prevalence of inadequate exposure to 

sunlight of 14 studies conducted across the 

country of 46.5% (7) indicates that this is a 

major contributor to the nutritional rickets.  

The magnitude of nutritional rickets has re-

mained largely undefined, though there are 

sporadic reports made by isolated institution-

based and a few community-based surveys. 

Reported prevalence estimates range from 3-

44%, and low pooled prevalences of good sun-

light exposure practice among infants, ranging 

from 45.4-58.1%, have also been reported 

(7,26-28). Consequently, as emphasized previ-

ously (8,25), despite ‘13 months of sunshine’, 

exposure practice has remained low, and the 

disorder has remained a major public health 

challenge, primarily among infants and young 

children in Ethiopia. Moreover, in about 41% 

of under-five children, the disorder occurs 

combined with protein-energy malnutrition 

(8), which starkly increases the burden and 

mortality associated with the disease (8,29). It 

is also commonly associated with infectious 

diseases, including respiratory tract infections 

and gastrointestinal tract risk (recurrent diar-

rhea and malabsorption), and can be compli-

cated with non-skeletal impacts, including 

muscle weakness, delayed motor skills, and 

potential developmental delay and life-

threatening complications such as hypocalce-

mic seizures and dilated cardiomyopathy in 

infants (1,20,30). 

At-risk population groups  

UVB rays trigger epidermal synthesis of pre-

vitamin D3 (cholecalciferol), and restricted 

exposure to sunlight increases the risk of nutri-

tional rickets (31-33). UVB availability and 

subsequent circulating 25-hydroxyvitamin D 

(25OHD) levels are primarily determined by 

an interplay of environmental and personal 

factors (32,33). It has globally been document-

ed that various factors, including environmen-

tal conditions,  such as  latitude,  season,  time  

Lulseged  et al.  ISSN 2413-2640        eISSN 2519-0334 Ethiopian Journal of  Pediatrics and  Child  Health, 2026, 21(3) 



392 

 

 of day, cloud cover, and pollution, affect the 

availability of UVB, whereas personal factors, 

such as time spent outdoors, skin pigmenta-

tion, skin coverage, child age, body composi-

tion, and genetics, affect the dose-response of 

UVB exposure and circulating 25OHD 

(4,6,24,33). 

In Ethiopia, 2-50% of the mothers had inade-

quate knowledge, attitude, and/or practice re-

garding sunlight exposure (34-39). Various 

study reports from different regions of the 

country show that multiple factors are associ-

ated with maternal practice of exposing babies 

to sunlight. Perceived consequences, maternal 

non-married marital status, and grandmothers' 

negative roles constitute factors independently 

and strongly associated with maternal inten-

tion to expose their infants to sunshine (39). 

Inadequate exposure, exposure with clothing, 

baby oil application, darker skin color, work-

ing maternal status, younger maternal age, ur-

ban residence, government employment status, 

fear of evil eye, being a male infant, lack of 

information about rickets, oil massage during 

sun exposure, and being sick one month before 

the study were variably and significantly asso-

ciated with an increased occurrence of nutri-

tional rickets (22,26,40-43). In contrast, being 

a term delivery, advanced neonatal age, being 

urban residency, mother being employed, larg-

er family, living in compound/villa houses, 

complete antenatal (ANC) visits, being a 

housewife, maternal and husband formal edu-

cation, good sunlight-related knowledge, and 

not fearing sunlight exposure were identified 

as factors that were associated with good sun-

light exposure practice (7,27,36,37).  

There is a report showing that Ethiopian chil-

dren with rickets have a low calcium intake as 

compared to the recommended daily allow-

ance (44). In this report, no difference is rec-

orded in the dietary calcium intake between 

cases and controls, and a significant difference 

was observed between cases and controls in 

terms of frequency of exposure to sunlight per 

week, reflecting that vitamin D deficiency 

arising from poor exposure to radiant energy is 

the main cause of rickets in Ethiopian chil-

dren. Rural children are at a higher risk of de-

veloping rickets as compared to their urban 

counterparts, which could be mainly due to the 

traditional beliefs and practices that are more 

prevalent in rural settings (7). 

Pathophysiology and clinical spectrum 

Pathophysiology: 

It is well established that the metabolism of 

vitamin D2 (ergocalciferol) obtained from 

plant-based sources and Vitamin D3 

(cholecalciferol) obtained from animal sources 

and through sunlight exposure is a two-step 

activation process that involves the liver, kid-

ney, and, in certain conditions, other tissues. 

Vitamin D2 and D3 are first transported to the 

liver, where they are hydroxylated by the en-

zyme 25-hydroxylase to form 25-

hydroxyvitamin D [25(OH)D], also known 

as calcidiol. This is the major circulating and 

storage form of vitamin D. Calcidiol is then  
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 transported to the kidneys, where it is convert-

ed by the enzyme 1α-hydroxylase into 1,25-

dihydroxyvitamin D [1,25(OH)2D], known 

as calcitriol (1,3). 

An adequate serum concentration of the active 

hormone (calcitriol) is required for optimal 

absorption of calcium from the gastrointestinal 

tract (10). Vitamin D (calcitriol) is a potent 

hormone; its main function is to increase intes-

tinal absorption of calcium and phosphate. 

While the kidney is the main source of circu-

lating calcitriol, 1α-hydroxylase is also ex-

pressed in other tissues, including the intes-

tines (gut), macrophages, bone, and immune 

cells. These extra-renal sites can convert 25

(OH)D to active 1,25(OH)2D to meet local 

needs, particularly in conditions of inflamma-

tion or granulomatous diseases (45). The ac-

tive hormone calcitriol regulates calcium and 

phosphorus metabolism by acting on the small 

intestine, bones, and kidneys (46).  

In a sufficient vitamin D state or when the se-

rum 25(OH)D level is above 20 ng/mL (50 

nmol/L), intestinal calcium absorption can be 

as high as 80% of the intake, especially during 

periods of active growth. When Vitamin D de-

ficiency occurs, calcium absorption is reduced, 

which may be accompanied by low dietary 

calcium intake and leads to total body calcium 

deficiency and compensatory hyperparathy-

roidism, causing hypophosphatemia (11). The 

correct replacement for vitamin D deficiency 

is vitamin D (calciferol). However, what is 

measured in the bloodstream as the best meas-

urable marker of vitamin D status is 25(OH)D 

(calcidiol) (1).  

In a vitamin D-deficient state, intestinal calci-

um absorption can decrease to as low as 

10−15%, and there is also a decrease in total 

maximal reabsorption of phosphate. In this 

state, the low serum ionized calcium level 

stimulates parathyroid hormone (PTH) secre-

tion, which leads to the release of calcium and 

phosphorus from bone in an attempt to main-

tain normal calcium levels. Increased PTH 

levels also lead to increased urinary phospho-

rus excretion. The decreased levels of serum 

phosphorus and calcium result in decreased 

bone mineralization, cellular “ballooning“, and 

disorganization of the growth plate (47). 

Clinical Spectrum: 

Nutritional rickets presents a clinical spec-

trum, which ranges from one characterized by 

asymptomatic biochemical changes to ad-

vanced disease with severe skeletal deformi-

ties, life-threatening clinical conditions, and 

death (48). The disorder has both skeletal and 

extraskeletal manifestations, and the clinical 

presentation is influenced by age at onset, du-

ration of disease, and the underlying patho-

physiology. Nutritional/medical history, bio-

chemical testing, and radiographs are used to 

diagnose the disease. Along with a low level 

of 25 (OH) vitamin D, laboratory findings are 

also helpful in its diagnosis as well as in dif-

ferentiating it from non-nutritional causes of 

rickets (16,49). 
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 Clinical manifestations include long bone de-

formities, enlargement of the wrists and costo-

chondral junctions, radiological changes of 

rickets—cupping, splaying, and fraying of the 

metaphyses, widened growth plates, low bone 

mass, typical biochemical abnormalities, and 

elevated levels of serum alkaline phosphatase 

(ALP) and PTH (1,49). Because the disease 

weakens the immune system and the associated 

skeletal deformities compromise respiratory 

mechanics, it leads to a higher susceptibility to 

infections. Indeed, studies in developing coun-

tries, including Ethiopia, have shown that se-

vere nutritional rickets is strongly associated 

with an increased risk of severe, often fatal, 

infectious diseases in children, particular-

ly pneumonia and lower respiratory tract infec-

tions (9,29,50-52). Advanced nutritional rickets 

may also present with severe health complica-

tions, including hypocalcemic seizures, life-

threatening cardiomyopathy, muscle weakness, 

bone pain, and severe limb/pelvic deformity, 

often leading to failure to thrive and develop-

mental delays. (1,16).  

In nutritional osteomalacia occurring in older 

children, specifically among adolescents with 

less rapid growth, the radiological changes of 

the growth plate typical for rickets may not be 

visible,  making it difficult to diagnose the dis-

order on X-rays (53). Older children present 

with motor delay, proximal myopathy (54), and 

dental complications (55).  In girls, nutritional 

osteomalacia can cause pelvic deformities, 

which may lead to obstructed labor later in 

life and can cause maternal and/or fetal death 

(56).   

Management  

Treatment:  

Evidence suggests a significant lack of infor-

mation on nutritional rickets hinders effective 

management programs, primarily due to data 

gaps in its true burden, prevalence, and caus-

es (30,57). In 10% of infants, serum ALP is 

within normal limits, and these infants have 

significantly lower weight-for-age than those 

with abnormally high serum ALP (58). As 

‘too much’ vitamin D leads to toxicity 

(hypercalcemia and serum 25OHD > 250 

nmol/L with hypercalciuria and suppressed 

PTH), which can cause kidney disease, calci-

um deposits in soft tissue, heart disease, and 

even death, maintaining due caution is essen-

tial. The 2016 Global Consensus Recommen-

dations on Nutritional Rickets provide a 

standard care for the treatment of vitamin D 

deficiency (16).  

Treatment of nutritional rickets in sun-

abundant settings is essential, as the condition 

often persists due to cultural practices, re-

duced outdoor activity, and poor intake of 

dietary vitamin D and calcium. The core ap-

proach involves high-dose vitamin D supple-

mentation, calcium supplementation, 

and dietary education to ensure rapid healing. 

(1,32). Key protocols include Vitamin D3 

doses  ranging  from 50,000  to 300,000  IU  
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 based on age, given over 3 months, alongside 

500 mg/day of oral calcium. The oral route is 

preferred to parenteral (Stoss therapy) due to 

more rapid restoration of 25(OH)D levels. Both 

vitamin D2 and D3 are equally effective for 

daily treatment, whilst D3, with a longer half-

life, is preferred for single-dose treatment. All 

children with nutritional rickets should be treat-

ed with vitamin D3 for a minimum of 3 months 

with a daily dose of at least 2000 IU (50 μg) if 

aged <12 months, 3000–6000 IU (50-150 μg) if 

aged 12 months–12 years, and 6000 IU (150 

μg) if aged >12 years (16).  

Single high dose (Stoss therapy) can be used in 

infants aged >3 months: 50,000 IU (1250 μg) 

for 3 months–12 months of age, 150,000 IU 

(3750 μg) for children aged 12 months-12 

years, and 300,000 IU (7500 μg) if aged >12 

years (16). All individuals should also receive 

concomitant calcium (minimum 500 mg/day), 

as supplements or through diet. All treatment 

should be followed by lifelong vitamin D sup-

plementation, since the underlying risk (such as 

ethnicity, culture, and sunlight exposure) is un-

likely to change (1,16). 

Prevention:  

Prevention of nutritional rickets depends on 

medical professionals’ and the general public's 

awareness about the need to ensure adequate 

vitamin D intake in at-risk populations. Vita-

min D and/or calcium supplementation and 

food fortification are recommended for the 

eradication of nutritional rickets (59). Despite 

its abundance, a lack of exposure to sunshine 

is by far the commonest cause of nutritional 

rickets in Ethiopia. Ethiopia’s national guide-

line for the prevention of micronutrient defi-

ciency recommends food-based public health 

approaches and exposure of infants to morn-

ing or evening direct sunlight (without cloth-

ing and ointment application) for 15-30 

minutes starting at two weeks after birth (60).   

The importance of increasing dietary intakes 

of calcium using locally available and inex-

pensive foods in communities in which die-

tary calcium deficiency rickets is prevalent 

(58). Factors such as male sex, lack of infor-

mation about rickets, inadequate sun exposure 

due to full clothing, mother’s employment 

status, low parental educational status, low-

calcium diets, fear of evil eye, and lack of 

postnatal care follow-up were identified as 

significant risk factors in Ethiopia (9,22,24-

26,30-41), calling for targeted interventions 

considering these factors. 

Educated mothers are more likely to adopt 

improved childcare practices, which can re-

duce the incidence of nutritional rickets. Rais-

ing awareness among mothers and caregivers 

through well-planned education is essential. 

Prevention of nutritional rickets in tropical 

countries requires coordinated action by all 

relevant stakeholders and a multifaceted ap-

proach, as the disorder often stems from a 

combination of vitamin D deficiency and die-

tary calcium deficiency. The risk factors     

associated with this  include  limited  outdoor  
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 activity, younger age, and urban residence 

(7,24,26,37,41), which should be considered 

when targeting interventions.  

Areas warranting further research  

Key gaps in Ethiopia include limited longitudi-

nal studies, weak surveillance systems, and a 

lack of standardized diagnostic criteria for pub-

lic health monitoring. As in many other devel-

oping settings, the true prevalence of nutrition-

al rickets and osteomalacia is not defined. So-

cial, cultural, and psychological determinants 

of the practice of exposing or not exposing in-

fants to sunlight need to be explored further 

through well-designed epidemiological studies. 

Further studies are warranted to identify the 

most appropriate biochemical marker for the 

screening of nutritional rickets. Much more 

work needs to be done to demonstrate the safe-

ty and efficacy of community-based, targeted 

supplementation programs, including adher-

ence and health economics. Similarly, food for-

tification programs, ideally incorporating mul-

tiple nutrients, require large-scale trials.   

Summary 

Nutritional rickets has been with us since Ro-

man and Greek times. It still is a public health 

problem among high-risk groups worldwide, 

though it is most prevalent in Africa, Asia, and 

the Middle East. In Ethiopia, it was first report-

ed in the mid-1960s, and despite ‘13 months’ 

of sunshine, it has remained a major public 

health challenge. Overall, there is much varia-

tion in its prevalence by risk groups, geograph-

ic settings, climatic conditions, and 

healthcare and policy environments. It is well 

established that the disorder is caused by de-

ficiency of vitamin D, calcium, or phospho-

rus, leading to reduced mineralization of the 

metaphysis, in contrast to nutritional osteo-

malacia, which constitutes defective mineral-

ization of existing (old) bones, occurring 

usually after epiphyseal closure in adoles-

cents and adults.  

The burden of the disease is compounded 

when it occurs combined with protein-energy 

malnutrition and infectious diseases. Conse-

quences of the disease go well into adult-

hood. Various risk factors, primarily lack of 

exposure to sunshine, contribute to the occur-

rence of nutritional rickets in Ethiopia. Inad-

equate knowledge, attitude, and practice 

about sunlight exposure, and perceived con-

sequences of exposing infants to sunlight 

have been identified as the underlying fac-

tors. Personal, socioeconomic, and environ-

mental risk situations also variably influence 

the occurrence of the disease.  

Clinical features range from asymptomatic 

biochemical changes to severe skeletal de-

formities and non-skeletal life-threatening 

clinical complications, and death. Diagnosis 

hinges on clinical features, biochemical test-

ing, and radiographs, along with a low level 

of 25 (OH) vitamin D. The skeletal and ex-

traskeletal manifestations depend on age            

at onset,  disease  duration,  and  underlying  
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 pathophysiology. Advanced disease may pre-

sent with severe complications, including hy-

pocalcemic seizures, life-threatening cardiomy-

opathy, muscle weakness, bone pain, and se-

vere limb/pelvic deformity, often leading to 

failure to thrive and developmental delays. 

Consequences of the disease may go well into 

adulthood.  

Management of the disorder needs to balance 

the provision of vitamin D to correct the defi-

ciency and guarding against administering ‘too 

much’ of it, which can lead to high blood levels 

of calcium that can cause kidney disease, calci-

um deposits in soft tissue, heart disease, and 

even death. Administration of vitamin D must 

follow national and global recommendations. 

Prevention and eradication require adequate 

exposure of infants to sunlight, vitamin D, cal-

cium supplementation, and food fortification. 

Well-designed epidemiological studies are re-

quired to define the true prevalence, identify 

social, cultural, and psychological determinants 

of risk behaviors, determine appropriate bio-

chemical markers for screening, and demon-

strate the safety and efficacy of a community-

based, targeted supplementation program in 

Ethiopia.  
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