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ABSTRACT 

Background: Inadequate nutrition or chronic diseases are typical causes of failure to thrive in infants 

and young children. 

Patients and Methods: One hundred children less than three years old with FTT who were 

hospitalised to the general hospital in Diyala province, Iraq between September 2020 and September 

2022 were analysed in this cross-sectional research. Children's growth was evaluated by measuring 

their weight, height, and head circumference at age-appropriate intervals and calculating their Z-scores 

(Standard deviation scores) and means using the Tanner growth charts. Haemoglobin levels and 

children's socioeconomic status were also examined. 

Results: There were 1.5 males for every female, and 76% of the kids were infants; 50% were from 

low-income homes with many members living in close quarters. Fifty-two mothers (52%) were found 

to be illiterate. There were 46 (or 46%) kids that were bottle-fed only. Many of these kids are severely 

undernourished: 44 (44%), whose weights for age were -3SD below the mean; 24 (14%), whose 

heights were -3SD; and 14 (14%), whose head circumference was -3SD. The majority of the 

youngsters in this research came from big, low-income homes. 

Conclusion: we can safely say that failure to flourish is endemic here. Seventy-six percent were 

infants The purpose of this study is to evaluate the prevalence and causes of failure to thrive and half 

came from low-income families. 
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                    INTRODUCTION 

When a child's weight falls below the 5th 

percentile, doctors commonly call it "failure to 

thrive" (FTT).to sex; to age; although its precise 

meaning remains a matter of heated debate. 

Weight for length below the 5th percentile, body 

mass index below the 5th percentile, or a 

sustained drop in growth velocity, where weight 

 

 for age or weight for length/height decreases by 

 two major percentiles (percentile markers 95th, 

90th, 75th, 50th, 25th, 10th, and 5th) over time 

are all examples of what are considered to be 

indicators of stunted growth [1-6]. While it most 

commonly affects kids aged 1-2, it can manifest 

at any moment [4].
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The most noticeable symptom of FTT is a failure 

to gain or maintain an adequate amount of 

weight; however, chronic severe malnutrition has 

a negative impact on overall growth, affecting 

weight, head length, circumference, and, in 

extreme cases, can compromise the development 

of cognitive abilities and appropriate immune 

function, leading to a delay in reaching 

developmental milestones and normal health 

[6].A broad variety of physical disorders, as well 

as biological variables like parental height and 

weight, socioeconomic ones like poverty, 

maternal education level, and family size, and 

many more have all been linked to the disorder. 

The leading cause of FTT is malnutrition or 

insufficient caloric intake. 

Asymptomatic and physically sound infants have 

a low risk of having organic FTT [3, 7].When 

children appear with symptoms of disease or for 

routine checkups, the family physician is in the 

best position to identify FTT.In order to confirm 

a diagnosis of non-organic FTT (NOFTT), 

primary care providers can keep track of the 

child's diet for 1-2 weeks and look for signs of 

continuous weight growth. Investigations should 

be undertaken in the presence of signs or 

symptoms of the condition or if weight loss is 

chronic or severe [6]. There is currently no 

evidence to support the broad, systematic use of 

screening laboratory examinations in FTT. 

Except in extremely rare cases, in-patient 

monitoring is not recommended. Extreme 

parental impairment or anxiety; extremely poor 

parent-child interaction; the need for precise 

documentation of nutritional intake; 

psychosocial factors that put the child's safety at 

risk; an underlying severe illness or medical 

problem; severe malnutrition or dehydration; or 

severe weight faltering (a drop of two or more 

percent) are the only circumstances under which 

infants should be referred to a secondary care 

paediatrician [6, 8].By performing and analysing 

laboratory tests, radiological imaging, and expert 

consultations quickly and effectively, 

hospitalisation helps doctors rule out the 

presence of an underlying organic condition.If a 

protracted satiety phase is anticipated, some 

patients with severe inanition may benefit from 

nutritional supplements by nasogastric tube 

feeding or gastrostomy feeding [9].Previous 

literature [10] presented a semi-objective 

diagnostic instrument for determining which 

individuals may gain from additional 

examination and treatments to maximise growth 

and development. 

 

Failure To Thrive: What It Means  

Multiple criteria have been presented for the 

diagnosis of FTT at the present time (Table 1). 

All definitions of FTT, however, call for kids to 

be placed on a normal-for-age development 

chart. Specifically, a growth chart from the 

World Health Organisation (WHO) should be 

used for children younger than 2 years of age, 

whereas a CDC chart should be used for children 

aged 2 years and above in the United States.  

Table 1's criteria are neither sensitive or specific 

enough to identify all infants with FTT, as 

demonstrated by Olsen et al.3. Multiple variables 

must be addressed when making a diagnosis of 

FTT since there are various ways in which a kid 

might appear to have FTT while really 

developing normally. Many children who are 

born above the 95th percentile for their age at 

conception will fall down the percentile rankings 

after delivery. Children who are born short for 

their gestational age have a 13% chance of never 

catching up in height, and 25% chance of falling 

more than 2 major percentile lines4.5 A child's 

genetic potential for height is reduced if both of 

his or her parents are short, and the prevalence of 

short stature in a family increases if there is a 

history of constitutional development delay. 

Furthermore, some typically developing 

youngsters will inevitably fall below the major 

tenth percentile for their age. Once 

undernourishment begins to impair a kid's height, 

it may not be immediately apparent, and the 

youngster may appear to have a normal body 

mass index (BMI), weight, or length. Therefore, 

anthropometric z-scores (Table 2) are the gold 

standard for diagnosing stunted development and 

malnutrition.Z-scores of 6.7 standard deviations 

provide for a more nuanced description of stunted 

growth, especially near the curve's outliers. A z-

score of -1.89 corresponds to the 3rd percentile 

and a z-score of 0 represents the 50th percentile. 

Third-percentile is the most precise description 

of a child that can be made using a percentile 

chart. When comparing children at nutritional 

risk, percentiles do not distinguish between those 

with a z-score of -2.5 and those with a z-score of 

-3.5. Better tracking of growth changes is 

possible with z-scores (for instance, if an 

improvement in z-score from -3.5 to -3 would not 

be seen using percentile criteria). For a kid whose 
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development curve is plateauing and for whose 

deceleration of z-scores is relevant, absolute z-

scores cannot be utilised, just as percentiles 

cannot. There are online Z-score calculators 

available for both the WHO and CDC charts.The 

Top 8 Reasons People Succumb  

Conventional wisdom divides the causes of FTT 

into two camps, organic and inorganic. 

Nonorganic aetiologies of FTT improve with 

behavioural treatments, but organic aetiologies 

are reversible by treatment of the underlying 

condition. Nonorganic causes account for as 

much as 86 percent of all FTT in children 

admitted to hospitals, and this number is 

probably greater in the community.9 More 

recently, it has been questioned whether or not 

FTT can be truly dichotomized into organic and 

inorganic aetiologies. Behavioural 

considerations are common even with organic 

FTT. In particular, the potential that 

environmental variables are also contributing to 

a child's poor growth cannot be ruled out by 

organic pathology. A child's stunted development 

is often the result of a number of different 

circumstances, both organic and inorganic.6,10-

12 This means that insufficient caloric intake, 

poor caloric absorption, or excessive caloric 

expenditure can all play a role in the development 

of FTT (Table 3).  

 

Solutions For The Slow-Growing Patient  

A thorough history and physical examination is 

essential for diagnosing FTT and elucidating an 

aetiology. If you suspect an underlying organic 

ailment is to blame for your child's FTT, you'll 

need to have a full picture of their eating history. 

Preparation of formula, duration and frequency 

of feeding and meals, feeding setting, and 

indicators of difficulty with eating, such as 

coughing or choking, are all crucial factors to 

examine when analysing a patient's feeding 

history. The child's diet must be analysed for both 

quantity and quality, with special emphasis paid 

to juice, soda, milk, and water. The most 

effective methods for doing this are the 24-hour 

food recall and the 3-day food diary.  

Chronic conditions, a history of recurrent 

infections, and developmental delay are all 

crucial to learn about in a person's medical 

history. A parental history of constitutional 

growth delay is a significant element in the 

family history. A kid with constitutional growth 

delay will typically have low weights, lengths, 

and OFCs after roughly 6 months of age, but a 

child with FTT will typically lose weight before 

they lose height or head circumference. If you 

want to know if your child is on track to attain 

their genetic potential, you need to know their 

mid-parental height. By using the following 

formula, a child's adult height should be within 

8.5 centimetres of their parents' mid-parental 

height: (Maternal Height [in cm] + Paternal 

Height [in cm] [+5 cm if male; -5 cm if female] / 

2). Consider who feeds the kid, where the 

youngster eats, and if there are any barriers to 

food availability while compiling the child's 

social history.  The physical examination of a 

patient with FTT must include precise 

anthropometric measures. Children under the age 

of two years old should be weighed either 

without clothes on or while wearing a clean, dry 

nappy. Weight should be taken with the kid 

wearing light clothing and without shoes if they 

are 2 years of age or older. Children under the age 

of two should have their length measured using a 

length board, while those aged two and over 

should have it measured with a stadiometer. The 

evaluation of a kid with FTT should include more 

than just anthropometric measurements; the 

physician should also look for indicators of 

organic illness and neglect during a thorough 

physical examination.  

 

Evaluation  

The cause of FTT is seldom discovered via 

evaluation using laboratory testing, imaging, or 

endoscopy. Despite the fact that all possible 

aetiologies might be deduced from the patient's 

history and physical, research has revealed that 

only 0.8%-1.4% of tests result in an organic 

aetiology of FTT.9,13 Therefore, behavioural 

interventions and increased caloric intake should 

be the main line of treatment in controlling FTT, 

unless there are startling results based on history 

and examination that suggest an organic 

aetiology.  

There has to be more testing done if dietary and 

behavioural interventions don't work. Complete 

blood count, electrolytes, blood urea nitrogen, 

albumin, celiac screening if exposed to gluten 

(anti-transglutaminase immunoglobulin A and 

immunoglobulin A level), and erythrocyte 

sedimentation rate are all possible laboratory 

studies to consider. For recurrent vomiting 

(beyond typical infant reflux) an upper 
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gastrointestinal fluoroscopy series may be 

considered to evaluate for malrotation, along 

with a head image, echocardiography, and chest 

X-ray. If the patient's physical examination 

points to a genetic cause, further testing may be 

required.  

 

Interventions   

Behavioural interventions and enhanced caloric 

availability are used to optimise growth, 

including catch-up growth, in a child with FTT 

(Table 4). Most behavioural therapies are adapted 

from research on food disorders. Meals should be 

served in an age- and developmentally-

appropriate setting, such as a high chair or a table. 

A child's eating schedule should include regular, 

age-appropriate meals and snacks. Infants should 

be fed at least every three hours, while toddlers 

and school-aged children should eat three square 

meals and two snacks daily. Children should not 

be permitted to "graze" throughout the day and 

mealtimes should be limited to no more than 20 

to 30 minutes. To promote hunger throughout 

mealtimes, only water should be offered between 

meals and snacks. Since juice has been 

demonstrated to contribute to FTT despite its low 

calorie content (only 15 kcal/oz), it should not be 

administered along with other sweetened 

liquids.14 Prevention 

Some occurrences of FTT may be avoided with 

regular well-child visits that include dietary 

counselling and preventative recommendations. 

Families of children at high risk of developing 

FTT may benefit from having dietitians or 

visiting nurses give emotional and educational 

assistance. 

 

 

 

PATIENTS AND METHODS 

Admitted children were included in this 

descriptive, cross-sectional research. One 

hundred children less than three years old 

hospitalised to the general hospital in Diyala 

province, Iraq, for malnutrition and a weight 

below the 3rd percentile between September 

2020 and September 2022 were included in this 

study. The mothers who cared for their children 

gave detailed accounts of their children's 

backgrounds, including their ages, genders, 
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places of residence, illnesses prior to admission, 

parents' educational backgrounds, occupations, 

incomes, and the number of people living in their 

homes (the "crowding index"; crowding index = 

number of people / number of rooms). Pallor, 

wasting, and edoema are all part of the clinical 

examination for nutritional evaluation, as are 

weight, height, and head circumference, all of 

which are measured using a growth and 

developmental chart (created by J.M. Tanner and 

R.H.whitehouse).Z-score (standard deviation) 

plots were made for body mass index, stature, 

and skull size. Z-score or SD score = observed 

value minus reference median divided by 

standard deviation of reference population.When 

a person's weight-for-age and height-for-age 

scores are two standard deviations below the 

mean, we say that their nutrition is subpar. 

Children with a z-score of less than -3 are very 

malnourished, whereas a z-score of -2 is deemed 

normal. 

 

Statistical analysis 

The information was cleaned and analysed by 

SPSS (SPSS Inc., Chicago, IL, USA) version 21. 

Percentages and frequency counts were used to 

illustrate the outcomes. The 95% confidence 

interval was based on a p-value of less than 0.05, 

the threshold for statistical significance. 

 

RESULTS 

One hundred  kids were studied using FTT, and 

their demographics were listed in Table 1. There 

were 1.5 males for every female, and about half 

of the population was infantile. There are 52% 

more children whose moms are uneducated. In 

households with three or more people, 60% of the 

dwelling space was occupied. The majority of the 

newborns in the study had body weights, heights, 

and head circumferences that were two to three 

standard deviations (SDs) below the mean, as 

seen in Table 2 below.76% of the newborns 

tested had hemoglobin(Hb) levels below 

11gm/dL, whereas only 8% of the children had 

Hb levels 6gm/dL, and 40% of the infants 

affected by FTT have nonorganic reasons. 

 

TABLE 1A: Sociodemographic of gender child with F.T.T 

 

 

 

 

TABLE(1.B): Sociodemographic-age of  child  with F.T.T . 

Age ( months ) Male Female no. of childern  Percent % p value 

    <6 28 20 48 48% 0.001 

7.12 18 10 28 28% 

12.24 12 8 20 20% 

24.36 2 2 4 4% 

Total   10 100% 

 

TABLE(1.C): Sociodemographic -type of feeding child  with F.T.T . 

Types of feeding Exclusive breast feeding 8 8% 0.001 

Partially breast feeding 8 8% 

breast 

feeding+coplementary 

food 

16 16% 

Exclusive bootle feeding 46 46% 

bootle 

feeding+coplementary 

food 

14 14% 

solid food 8 8% 

Total 100 100% 

Gender no. of childern percent% p value 

Male 60 60% 0.155 

Female 40 40% 0.155 

Total 100 100%  
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TABLE(1.D): Sociodemographic .crowding of  child with F.T.T . 

Crowding index 1.3 30 30% 0.001 

3.5 60 %60 

>5 10 10% 

Total 100 100% 

 

TABLE(1.E): Sociodemographic .Socioecomic of  child with F.T.T . 

Socioeconomic 

status 

poor 50 50% 0.001 

medium 44 44% 

Good 6 6% 

Total 100 100% 

 

TABLE(1.F): Sociodemographic mother eduction  of  child   with F.T.T . 

Mother education Illiterate 52 52% 0.001 

primary school 30 30% 

intermediate 

school 

12 1 2% 

high school 6 6% 

Total  100% 

 

TABLE(2.A): The characteristic - Weight/age child with F.T.T . 

 Stander Deviation 

below the mean 

number of child percent% p value 

Weight/age -2SD 4 4% 0.001 

<-(2 -3)SD 52 52% 0.001 

<-3 44 44% 0.001 

Total 100 100%  

 

TABLE(2.A): The characteristic - height/age child with F.T.T . 

 Stander Deviation below 

the mean 

number of child percent% p value 

Height/age -2SD 16 16% 0.000 

<-(2 -3)SD 60 60% 0.000 

<-3 24 24% 0.000 

Total 100 100%  

 

TABLE (2.A): The characteristic - OFC/age child with F.T.T . 

 Stander Deviation below 

the mean 

number of child percent% p value 

Head circumference 

(OFC)/age 

Normal(OFC)  32 32% 0.001 

>+  2 SD 4 4% 0.001 

<-(2 -3)SD 50 50% 0.001 

<-3   14 14%  

Total 100 100%  
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TABLE 3: The causes of underlying F.T.T 

causes number of 

child 

percent% p value 

A.Under nutrition (defective intake ) 40 40% 0.155 

B.Organic causes 60 60% 

1.cardiovascular system   

VSD and H.F(heart failure ) 14 14% 

2.CNS system   

Cerrebral Palsy and M.R( mental 

retardatian) 

4 4% 

3.Renal system   

U.T.I 10 10% 

Post urethral valve 4 4% 

4.Metabolic system   

Galactosemia 2 2% 

Gaucher ´s disease 4 4% 

5.Infections 

congenital immune deficiency 

4 4% 

6.Endocrine system   

Hypothyroidism 2 2% 

7.GIT   

Cow´s milk intolerance 6 6% 

Lactose intolerance 4 4% 

pyloric stenosis  4 4% 

Celiac disease 2 2% 

Cholestatic jaundice 4 4% 

Cleft lip and palate 2 2% 

Total 100 100% 

 

DISCUSSION 

Male gender was associated with a higher risk of 

failing to succeed in our community.more 

prevalent than female, although statistically 

insignificant,which was in agreement with other 

studies[3,6,25], but different from study done in 

Denmark where females were more commonly 

affected than males [20], since male gender is a 

risk factor for many diseases and also due to 

different sampling technique. Thirty-eight 

patients (76%) were younger than one year old. 

This agrees with similar research [20,25]. Failure 

to provide adequate nutrition during this time due 

to low socioeconomic level where they lived is 

likely to have a diverse effect on development 

and growth, as seen in other studies [14,15, 

20,23]. This may be due to rapid rates of growth-

in infants, accompanied by marked 

developmental changes in organ function and 

composition. Weight, height, and head 

circumference are the primary indicators of 

growth in children. Edematous, severely wasted, 

or severely stunted status, as defined by WHO 

standards [14,15,23], was used to identify the 

severity of malnutrition. The weight-for-age of 

44% of our patients was -3SD below the mean, 

indicating severe malnutrition; the height-for-age 

of 24% of our patients was less than - 3SD below 

the mean, indicating severe stunting. Stunt 

children are at risk for rapid deterioration of their 

condition due to the advent of comorbidities such 

as diarrhoea, respiratory illness, or measles, 

despite being diagnosed with a milder, chronic 

type of malnutrition. Eighty percent of the 

children admitted were from Jalawla; this high 

number may be related to the fact that many of 

the kids who are brought to the hospital have a 

history of foetal alcohol spectrum disorder 

(FASD) in addition to other health issues. The 

education of mothers is crucial to the success of 

their families. Our 52% illiteracy rate is lower 

than that of previous studies by around 10%. 

Their socioeconomic status is likely different 

from ours [15,19,25] since their research was 

conducted in urban slums. Patients' 
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socioeconomic level was often low. Because of 

insufficient food intake and low food quality, this 

issue has a significant impact on children's 

nutritional status. The majority of the children in 

the study lived in homes with a crowding index 

of >3-5, which is indicative of poor 

socioeconomic position and raises the probability 

of repeated infections.Consistent with the results 

of Kashi et al. Twenty-three (46.6%) of the 

children were only bottlefed, which contradicts 

the findings of prior research [5,11]. This may be 

associated with the fact that breast-feeding is 

more challenging to establish for mothers due to 

mental stressors and overall community status, 

leading to a higher likelihood of bottle-feeding 

and an increase in the recurrence of 

gastroenteritis and other infectious disorders. 

This will cause stunting and food insecurity. 

Eighty-four percent of the children in the study 

had anaemia, and a closer look at their 

haemoglobin levels and blood films revealed that 

the majority of these kids had hypochromic 

microcytic anaemia, which is strongly indicative 

of iron deficiency. Since most of the children in 

the studies come from low-income families, this 

could be due to dietary deficiencies in iron, 

protein, and other elements, as well as the fact 

that biologically available iron and protein are 

found in animal sources of foods that are 

relatively expensive for the families to afford to 

give to the child.Infants with IDA have been 

shown to have decreased appetite, increased 

irritability, and decreased interest in their 

surroundings [2, 4.6, 8, 14]. Fortunately, both 

total blood protein and serum albumin levels are 

within acceptable limits in all individuals 

tested.While 40 patients (40%) had FTT due to 

nonorganic causes, the remaining 60 patients 

(60%) had FTT due to organic causes of various 

systemic disorders, most notably GIT and renal 

diseases, which is greater than the 46% of 

patients who had organic causes identified in the 

research by Olsen et al. [20]. There may be 

overlap between organic and non-organic failure 

to thrive due to the presence of mild illnesses, 

vomiting, diarrhoea, and behavioural disorder, 

even if the nonorganic reasons were most 

prevalent. Thus, some scholars argue for the 

inclusion of a third "mixed" aetiology category. 

 

CONCLUSIONS 

Male preponderance and widespread poverty and 

illiteracy among mothers are to blame for the 

epidemic of undernourishment that plagues our 

community. 

 

RECOMMENDATIONS 

Based on our research, we suggest the following: 

One, raise the moms' educational levels. 

Two, if possible, push for full-time breastfeeding 

for the first six months. Third, since we found 

IDA to be widespread among the kids we looked 

at, we think every kid under a year old should 

take an iron supplement every day. 
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