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Abstract---Dietary supplements are a form of complementary and 

alternative medicine that includes amino acids, biological extracts, 
herbs, minerals and vitamins. A theoretical review was carried out on 

the use of nutritional supplements in the pediatric population and 

their relationship with constipation, which is the second most 

important adverse effect associated with the consumption of these 
preparations, after diarrhea. A search for information was carried out, 

using specialized databases such as Pubmed, Scielo and Biomed 

Central, describing the main supplements used in pediatrics, 
constipation as a side effect, and the most important elements on its 

diagnosis and treatment.   
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Introduction  
 

Dietary supplements are a form of complementary and alternative medicine that 

include amino acids, biological extracts, herbs, minerals and vitamins, except for 

homeopathic medicines (1). They are widely used and offer the potential to 
improve health if properly targeted to those who need them. Inadequate nutrition 

and micronutrient deficiencies are prevalent conditions that negatively affect 

global health. Although improvements in dietary quality are essential to address 
these problems, dietary supplements and/or food fortification could help meet the 

requirements of those at risk of deficiencies (2). 

 
Continuing, dietary supplements represent an important source of essential 

nutrients and, if used correctly, can reduce nutrient deficiencies and improve 

health during certain stages of life. In the United States, almost one-third of 
children and adolescents consume dietary supplements, and the use of these 

products is also very common in children and adolescents in several Asian 

countries such as Korea and Japan. The prevalence of dietary supplement use 

among younger age groups is comparatively higher than in older age groups (3). 
 

There is increasing evidence that some dietary supplements are beneficial for 

general health and for the management of some pathologies, examples include 
omega-3 polyunsaturated fatty acids (4), docosahexaenoic acid (4) and 

eicosapentaenoic acid in the neurodevelopment of healthy children as a treatment 

option in attention deficit hyperactivity disorder, or the role of probiotic species in 
modulating the intestinal microbiota and interacting with the immune system (5). 

Probiotics may exert pleiotropic effects in the prevention and treatment of 

different conditions, including gastroenteritis, antibiotic-associated diarrhea, 
allergic disorders, atopic dermatitis, or respiratory infections (6). 

 

In the case of children, the choice of dietary supplements is often determined by 

their parents. However, there is a high degree of self-medication, many times 
these products selected by parents are not necessary, or it is likely that the 

selected product does not achieve the desired effects. In this regard, there is 

evidence that despite the use of supplements, more than one third of the children 
did not meet the calcium and vitamin D recommendations required for their age 

(7).  

 
On the other hand, consumers of multivitamin preparations are more likely to 

have potentially excessive intakes, particularly of iron, zinc, vitamin A and niacin. 

It has been shown that children and adolescents who use dietary supplements 
have higher intakes of certain nutrients than non-consumers, which means that 

overdoses and intoxications are possible in some cases. Unfortunately, the 

increased use of dietary supplements in pediatric populations has not been 
associated with an understanding of the properties of the supplements and their 

ingredients, nor with the risks of adverse events or possible drug interactions (8). 
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Episodic constipation or constipation is one of the most frequent side effects with 

the use of nutritional supplements, it is reported as the second most frequent 

adverse effect with most of the preparations available in the market, after 

diarrhea, especially in preparations containing iron salts (9). Therefore, in the 
present study, the objective was to analyze constipation as an effect of the 

consumption of nutritional supplements in the pediatric population.  

 
Methodology 

 

This is a theoretical review with the aim of analyzing constipation as an effect of 
the consumption of nutritional supplements in the pediatric population. Its 

sources of information are the scientific papers from indexed journals, collected 

from specialized databases such as Pubmed, Scielo and Biomed Central. The 
Selection criteria used include: full scientific papers, published from 2010-2020, 

in Spanish or English languages, that address the supplement use and 

constipation as a side effect in the pediatric population.  

 
A search was carried out in the indicated databases, using the key words. A first 

reading was made of the abstracts of the publications, and the free-access 

publications were downloaded. A second step was to verify that there were no 
duplicates and that the above selection criteria were met.  

 

The Mesh terms used for the search were the following: "Dietary supplements" OR 
"Nutritional supplements" OR "Multivitamins" OR "Mineral supplements" OR "iron 

supplement" OR "calcium supplement" OR "probiotic" OR "prebiotic" OR 

"symbiotic" OR "Omega 3 supplements" OR "Fatty acids" AND "children" OR 
"Infants" OR "pediatrics" AND "constipation" OR "hard stool" [Spanish(lang) AND 

English(lang)].  

 

Development 
 

There are hundreds of multivitamin preparations that vary in both composition 

and quality. Some supplements contain vitamins, minerals and some contain 
probiotics or herbs (10). Multivitamin preparations contain different 

concentrations of each vitamin, including complex of vitamins B, vitamin E, 

vitamin A, vitamin C, and folic acid. Some also contain various trace elements 
and minerals in their composition. The great variability in the composition of 

multivitamin supplements results in large variations in the nutrient intake of 

these supplements. Therefore, the use of a single default composition value for all 
multivitamin products could substantially reduce the variation in nutrient intake 

and lead to incorrect estimates of intake distributions (11). 

  

Multivitamin/mineral preparations   
 

The administration of multivitamins and supplements containing vitamin A and 

zinc can improve linear growth in school-aged children and cognitive performance 
in children who are likely to be micronutrient deficient but in good general health 

(12). In the same vein, the use of vitamin and mineral supplements is common 

and the reasons for supplementation with multivitamin and mineral preparations 
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appear to be multifactorial and such supplements are largely considered 

unnecessary if one has a varied diet (13).  
 

Still, nearly $2 billion is spent annually on these supplements, and they are the 

third most common category of drugs used in the United States. Multivitamin 
preparations for older children and adolescents are not regulated by the Food and 

Drug Administration and can cause adverse effects ranging from nausea, 

vomiting, and abdominal pain to increased cerebrospinal pressure, liver 

abnormalities, and neuropathy (12). The American Academy of Pediatrics does not 
recommend the use of vitamin supplements for healthy children older than 1 year 

who consume a varied diet. Supplemental vitamins are only recommended for 

certain groups of children, for example, those with chronic diseases, eating 
disorders, malabsorption, liver disease, and obese children in weight loss 

programs (12). 

 
Within this group of supplements, products containing iron salts are among the 

most important, as it is an essential mineral needed to carry oxygen to tissues 

throughout the body and play important roles in metabolism, respiration and 
immune function. The body generates reserves of this mineral and carefully 

maintains a balance between absorbed, stored and lost iron (14). Moving on, 

ferritin is the cellular storage protein for iron and generally reflects the total body 

stores. Therefore, serum ferritin (sFer) is the most commonly used measure to 
predict total body iron stores. Notably, ferritin also has a role as an acute-phase 

reactant, and ferritin levels measured in individuals with acute or chronic 

diseases that cause systemic inflammation will not adequately predict iron stores 
(15). 

 

Micronutrients  
 

Micronutrients are essential for brain development in patients with deficiencies in 

specific nutrients related to impaired cognitive function. Interventions have been 
shown to be beneficial for children's mental development, particularly in subjects 

who were deficient in micronutrients, and it is accepted that supplementation 

significantly improves neurodevelopment and intelligence (16). 

 
Omega 3 and fatty acids  

 

Omega-3 fatty acids, such as eicosapentaenoic acid (EPA) and docosahexaenoic 
acid (DHA), are derived from alpha-linolenic acid (ALA). Fish is considered the 

main source of omega-3 fatty acids, although they are also found in eggs, milk 

and some vegetables (17).  
 

Vegetable oils such as sunflower, safflower and corn oils are the main source of 

fatty acids that can be metabolized to omega-6s such as gamma-linolenic acid 
(GLA) and arachidonic acid. Arachidonic acid can then be converted to 

prostaglandins and leukotrienes, which are responsible for proinflammatory 

effects. In contrast, omega-3 fatty acids reduce the synthesis of proinflammatory 
mediators by acting as competitive inhibitors of omega-6 fatty acids (18). 
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In this context, in addition to their anti-inflammatory and hypolipidemic effects, 

omega-3 fatty acids have been shown to affect serotonin and dopamine 

neurotransmission by altering the composition of phospholipids and, therefore, 

the fluidity of the cell membranes of the central nervous system. These alterations 
modify the structure and function of membrane proteins. Therefore, decreased 

omega-3 fatty acids in the modern diet and skewed fatty acid balance can 

theoretically influence both somatic and psychiatric function through several 
mechanisms and is considered detrimental to health (19). 

 

Omega-3 dietary supplements are widely available and popular among 
consumers. This is problematic given that Omega-3 dietary supplements are 

subject to many of the same concerns as other dietary supplements, including the 

lack of strict regulation. In pediatrics, their use is less common than in adults, 
and is mostly focused on the treatment of neuropsychiatric disorders, such as 

attention deficit hyperactivity disorder, concentration disorders, management of 

atopic symptoms, and to improve nutritional status (20).   

 
Probiotics, prebiotics and symbiotic  

 

Probiotics and prebiotics are considered functional and novel ingredients that can 
be applied to influence the host microbiota, which in turn plays an important role 

in the nutrition, development, health and well-being of the host (21). Probiotics 

are considered to be preparations of live microorganisms, which, when 
administered in a specific amount, benefit the consumer. On the other hand, 

prebiotics are elaborated ferments that have the property of modifying the 

characteristics of the gastrointestinal flora, so that their effect is favorable to the 
digestive functioning of the consumer, and finally, symbiotics have the 

characteristics of both probiotics and prebiotics (21).  

 

Probiotics have numerous advantageous functions in the human organism. Their 
main benefit is the effect on the development of the microbiota, thus ensuring an 

adequate balance between pathogens and bacteria that are necessary for the 

normal functioning of the organism (22). Therefore, probiotics can effectively 
inhibit the development of pathogenic bacteria such as Clostridium perfringens, 

Campylobacter jejuni, Salmonella Enteritidis, Escherichia coli, several species of 

Shigella, Staphylococcus and Yersinia, thus preventing food poisoning. They also 

increase the efficiency of the immune system, improve the absorption of vitamins 
and mineral compounds and stimulate the generation of organic acids and amino 

acids. Probiotic microorganisms can also produce enzymes, such as esterase, 

lipase and coenzymes A, Q and nicotinamide coenzymes. Some products of 
probiotic metabolism may also exhibit antibiotic (acidophilin, bacitracin, lactacin), 

anticancerogenic and immunosuppressive properties (23). 

 
On the other hand, prebiotics will stimulate the growth of different indigenous gut 

bacteria. These preparations have enormous potential to modify the gut 

microbiota, but these modifications occur at the level of individual strains and 
species and cannot be easily predicted a priori. In addition, the intestinal 

environment, especially pH, plays a key role in determining the outcome of 

interspecies competition. For both efficacy and safety reasons, the development of 

prebiotics intended to benefit human health must take into account the highly 
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individual species profiles that may result (24). Prebiotics are present in natural 

products, but can also be added to foods. The purpose of these additions is to 
improve their nutritional and health value. Some examples are: inulin, 

fructooligosaccharides, lactulose, galactose derivatives and β-glucans. These 

substances can serve as a medium for probiotics by stimulating their growth (23). 
Prebiotics are not digested by host enzymes and reach the colon in a practically 

unaltered form, where they are fermented by saccharolytic bacteria. The 

consumption of prebiotics greatly affects the composition of the intestinal 

microbiota and its metabolic activity, producing the modulation of lipid 
metabolism, an increased capacity for calcium absorption, effects on the immune 

system and modification of intestinal function (25). 

 
Safety of nutritional supplements  

 

Beyond product quality, the safety of dietary supplements depends largely on the 
dose ingested. High doses of some nutrients are more likely to pose more 

problems than others, although there is disagreement about the levels at which 

complications arise. For example, some dialysis patients receiving very large doses 
of calcium and the active form of vitamin D chronically may exceed the tolerable 

upper level (UL) and incur adverse health effects, including soft tissue 

calcification. Very high doses of vitamin D may also cause adverse effects in 

persons with normal renal function (26).  
 

There is little evidence that the usual doses and forms of these nutrients give rise 

to health problems. The potential for excessive nutrient intakes from food 
supplements is greater in countries with programs to strengthen their food supply 

than in others and should also be evaluated (27). Dose-response data to establish 

safe levels of intake of non-nutrient bioactives in supplements are often lacking. 
Some dietary supplements containing intentionally added non-target herbs or 

others such as black cohosh, kava extract, green tea, and others have been 

associated with liver injury of various types even after accounting for concomitant 
use with acetaminophen, alcohol, and fasting consumption (28).  

 

The causes of liver toxicity of supplements appear to be due to insufficient 

regulatory authority, inaccurate product labeling, adulterants, and inconsistent 
ingredient sourcing. Controversy exists as to whether the evidence of causality is 

sufficient for regulators to take action against supplements that appear to pose a 

hepatotoxic risk (29). Some possible actions include requirements for warning 
labels with instructions for use, as is done for drugs, and/or removal of products 

from commerce. Contaminated adulterated or fraudulent products sold as dietary 

supplements are illegal and subject to recall (30). 
 

Risks from the indiscriminate use of nutritional supplements  

 
Excessive consumption of nutritional supplements has been widely addressed in 

the medical literature. Because the most commonly used vitamins and mineral 

supplements provide amounts of vitamins and minerals that generally do not 
exceed (or minimally exceed) 100% of the daily value, excessive intakes are more 

likely to occur among vitamin and mineral supplement users who also use single-

vitamin supplements (31).  
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Some adverse effects of nutrients in multivitamin preparations can be interpreted 

as common responses in the general population. Examples include yellowing of 

the skin with sustained β-carotene intake; increases in serum triglyceride levels 
with vitamin A supplementation, and mild bleeding with vitamin E 

supplementation. However, there is no consistent evidence to suggest that 

vitamin E supplementation produces more severe bleeding episodes, such as 
hemorrhagic stroke (32).  

 

In the pediatric population, the adverse effects due to the use of nutritional 
supplements do not differ significantly from those of the adult population. 

Intoxications due to overdoses of vitamins, especially vitamin A, dermatological 

lesions, alterations in gastrointestinal function, such as diarrhea, colic, and 
constipation have been described, which has been especially related to iron and 

calcium supplements, and is described as the second most important adverse 

effect with the use of nutritional supplements in childhood (33).  

  
Episodic constipation, as a consequence of the use of nutritional 

supplements  

 
Constipation and bloating are among the most common side effects associated 

with the use of nutritional supplements rich in iron salts. Recent research has 

shown that increased methane production by archaeal bacteria in the intestinal 
microbiome is related to the slowing of intestinal transit and constipation through 

inhibition of smooth muscle contractility (34,35). Constipation in children is often 

a long-standing pediatric functional gastrointestinal disorder with a worldwide 
prevalence ranging from 0.7% to 29.6%. The pathophysiology of childhood 

constipation is multifactorial and not fully understood; however, stool impaction, 

which begins after a hard, painful, or frightening defecation experience, is the 

most common cause found in children (36).   
 

Clinical manifestations  

 
The use of nutritional supplements may worsen chronic constipation in the 

pediatric population, or may cause new episodes characterized by infrequent 

bowel activity, gas and foul-smelling stools, excessive flatulence, irregular stool 
texture, occasional huge or frequent small pellets, impaction or straining to stop 

stool passage, soiling or overflow, pain, bloating or discomfort, lack of appetite, 

lack of energy, unhappy, angry or irritable mood, and general malaise (37). 
 

Painful defecation is an important factor in constipation, but is not always 

recognized; "holding" behaviors to prevent the passage of painful stool are often 

mistaken for straining to defecate. Families may delay seeking help for fear of a 
negative response from health care professionals. It has been suggested that some 

health professionals underestimate the impact of constipation on the child or 

young person and their family. This may contribute to the poor clinical outcomes 
often seen in children and young people with constipation (38). 

 

Some children and youth with physical disabilities, such as cerebral palsy, are 
more prone to constipation as a result of nutritional supplement use and reduced 
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mobility. Similarly, those with Down Syndrome and autism are also more likely to 

develop constipation as a result of nutritional supplement use. It is important 
that the evaluation and ongoing management of these children and youth be 

conducted in the same manner as recommended for the rest of this population 

(39, 40).  
 

Without early diagnosis and treatment, an acute episode of constipation can lead 

to anal fissure and become chronic. By the time the child or young person is seen, 

he or she may be in a vicious cycle. Children, adolescents, and their families often 
receive conflicting advice and practice is inconsistent, making treatment 

potentially less effective and frustrating for all concerned (41).  

 
Diagnosis  

 

Constipation related to nutritional supplements is often considered a minor 
problem that will resolve spontaneously or respond to excess fiber and fluids in 

the diet. Parents feel that it is a transient problem and is overlooked, especially in 

cases where the supplements were not prescribed by a healthcare professional 
and they were not warned about the likelihood of this problem arising with their 

use. Therefore, many times, the importance of constipation episodes and their 

impact on the wellbeing of infants is not known or is underestimated. A thorough 

and complete history is the most essential part of the initial diagnostic and 
treatment process for idiopathic constipation. The first step in this process is to 

exclude other medical conditions and to facilitate a rapid diagnosis of this 

disorder (42). 
 

Careful questioning in conjunction with physical examination should identify "red 

flags" that would suggest that constipation is due to an organic cause that 
requires further investigation. A positive diagnosis of constipation associated with 

the use of nutritional supplements will allow correct and timely interventions and 

avoid repetitive and often unnecessary investigations; but other organic or 
functional causes of constipation must be ruled out first, so a key aspect during 

the history taking is to inquire about the use of nutritional supplements, whether 

or not indicated by another health professional (43).  

 
The main causes of organic constipation that should be ruled out during the 

anamnesis and physical examination are Hirschsprung's disease, celiac disease, 

hypothyroidism, anorectal malformations, neurological conditions and abdominal 
tumors (42). Other aspects to take into account are changes in stool frequency, 

stool consistency or appearance, the presence of pain or difficulty in defecation, 

changes in the frequency of fecal incontinence episodes, use of laxatives, and to 
inquire about parents' opinions on the patient's quality of life.  

 

Physical examination  
 

The physical examination of a pediatric-aged patient with constipation does not 

differ from the general physical examination, with emphasis on examination of 
the abdomen for distention, pain or palpable mass. Digital rectal examination 

(DRE) is recommended by a number of guidelines as part of the routine 

examination of children with constipation, but is mostly used in chronic cases. 
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However, there are doubts about its value in the evaluation of children with this 

problem, as it is an investigation that is often not well tolerated by children or 

their parents. Rarely, it may be necessary to perform a digital rectal examination 

to exclude an anatomical cause of constipation, e.g., anal stenosis (42). In cases 
of secondary constipation, the use of nutritional supplements is not a common 

procedure, unless there are suspicions of local anatomical alterations, to which 

the effect of the use of these supplements is superimposed. 
 

Treatment  

 
The current standard treatment consists of education, sphincter control, 

disimpaction, maintenance therapy, discontinuation of nutritional supplements 

that may be influencing the presence of constipation, especially those rich in iron 
and calcium salts. If these supplements cannot be discontinued, the use of mild 

osmotic laxatives should be considered, in addition to the non-pharmacological 

measures already mentioned (43). As this is a transient constipation, due to the 

use of supplements, it should improve with the intake of liquids and fiber, in the 
form of fruits or vegetables. At this point, parental education is essential and, if 

necessary, consideration should be given to discontinuing the use of nutritional 

supplements (44).   
 

Parent education  

  
Parent education regarding their understanding of etiology, symptoms, and 

principles of management remains critical to success. Management begins with 

explaining the physiologic basis of constipation and fecal incontinence to the child 
and family. Under no circumstances should the child be blamed for soiling and 

this should be explained to the parents (43, 44). The family should be encouraged 

to adhere to the treatment plan, which may include the use of laxatives or 

establishing a regular toileting schedule. Underlying psychosocial problems 
should be considered at the first meeting. These can range from bullying to 

pressure to use a single-family restroom quickly. These strategies should be 

accompanied by clear and simple messages to avoid overwhelming the family (43).  
 

Diet 

 
The main dietary recommendation is to increase fiber and fluid intake. Thus, a 

minimum intake of 15 grams of fiber and liquids is recommended: 1.3 liters 

(children from 1 to 3 years old), 1.7 (children from 4 to 8 years old), 2.4 (children 
from 9 to 13 years old). The main recommendation in addition to diet is to engage 

in moderate or vigorous aerobic physical activity for a minimum of 60 minutes 

daily (43, 44).  

 
Pharmacological treatment  

The pharmacological treatment consists of two phases: in the first phase, 

disimpaction will be achieved and in the second phase, the objective is to 
maintain adequate evacuation of feces (44). Table 1 shows a summary of the 

pharmacological treatment of constipation.  
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Table 1. Pharmacological treatment of constipation in pediatrics 

 

Phase I:  

Disimpaction 
(2-3 days)  

- Polyethylene glycol (PEG-3350): 1-1.5 

g/kg/day (VO). 
- Enemas can be used, with the same 

effectiveness as Polyethylene glycol.   

 

Phase II: 

Maintenance (as long as 

the use of supplements 

lasts, in case it is 
impossible to remove 

them).  

Osmotic laxatives  

- Polyethylene glycol 3350 (0.2-0.8 g/ kg/day). 

- Lactulose (1-2 g/kg up to twice a day) 

Stimulant laxatives:  
- Bisacodyl (5-10 mg/kg) 

- Senna derivatives (2.5-5 mg/kg) 

- Sodium picosulfate (2.5-10 mg/kg) 
-  Mineral oil  

Source: Avelar et al. (45)   

 

Limitations of the study 

 
A theoretical review was carried out on the proposed topic. To improve the quality 

of evidence, a systematic review and subsequent meta-analysis is recommended. 

 
Conclusions 

 

The use of nutritional supplements in the pediatric age is widespread. The use of 
nutritional supplements is associated with a variety of side effects, mostly related 

to the digestive system, such as transient constipation, which is one of the most 

frequent side reactions, requiring a comprehensive therapeutic approach, 
including discontinuation of the supplement, family education, dietary 

modifications, disimpaction, or the use of laxatives, in very disabling cases. If not 

identified and adequately treated, it can become a chronic disorder. 
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