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Introduction

Children from birth through adolescence may suffer from bone 
growth deficiency. This causes problematic issues with bone health, 
bone density and the inhibition of bone growth hormone stimulation. 
These issues can lead to different chronic diseases such as juvenile 
osteoporosis and rickets, where bones aren’t strong enough to protect 
the body’s vital organs but flimsy and soft due to low vitamin D and 
calcium. In a study of vitamin D deficiency, they show the symptoms 
that children could face: irritability, sleepiness, delayed response, 
bone changes, or fractures can be symptoms of vitamin D 
deficiency.1,2 The rate of infants with vitamin D deficiency was 
recorded in the same study that in the United States, 47% of African 
American infants and 56% of Caucasian infants have vitamin D 
deficiency. But over 90% of infants in Iran, Turkey, and India have 
vitamin D deficiency.1,2 Milk has ingredients that help support the 
decreased chance of developing such chronic diseases with calcium, 
vitamin D and phosphorus.

Studies in the past have shown that milk consumption helps 
decrease the risk of chronic diseases by providing necessary tools to 
build healthy bones in children and adolescents. One study explained 
the important effects of milk in bone health by saying milk 
consumption in adolescence is an effective way to build healthy 
bones.3

The purpose of this study was to measure how the consumption of 
milk affected the levels of bone growth, bone density, and increase 
the protection against chronic diseases. The findings of the present 
study are expected to be useful as empirical data for establishing 
strategies for promoting healthy bone growth during adolescence.

Methods
Primary sources were gathered in January and February of 2025 from 
the search engine of PubMed and CINAHL. The advanced search 
terms used were ((Adolescents AND milk consumption with bone 
development OR bone mineral density AND calcium OR vitamin D 
intake on the bone growth hormone.)) The search was narrowed 
down to 13 screened articles after applying more restrictive search 
terms for the articles desired for the paper. Relevant data was taken 
from 8 of these articles and summarized in the extraction table. 
Important definitions for this study are relating the measurements of 
the bone mineral density (BMD), body mass index (BMI), and bone 
mineral content (BMC). BMD is the measurement of calcium in 
certain bones.4 BMI is the scientific way to measure someone’s body 
fat percentage and weight. BMC is the measurement of bone mass in 
a certain bone to help determine the bone’s strength and resistance to 
bone breaks. 5,6

Results
This review includes three cross-sectional studies, two randomized 
controlled trials, one double-blind randomized controlled trial, one case 
report, and one double-blind placebo-control led intervention. One study 
found that healthy milk consumption for adolescents increased BMD 
and BMC in bones specifically reducing the risk of osteoporosis in later 
years of life.8 Another study showed the importance of consuming the 
correct volume of milk to positively affect BMD of bones in adolescents, 
the volume of milk was a daily intervention of ~2 cups servings of 
milk/day.5 Another study showed the specific effects of calcium on the 
bone mass in pubertal growth, the results findings showed that ≈830 
mg/d intake of calcium positively influences bone mass amongst 
adolescents in pubertal growth.7 Another study was able to demonstrate 
that calcium and nutrients picked up through food (milk) are more 
beneficial for adolescents’ bone growth than tablets with the same 
ingredients.6,8 Another study showed that physical activity goes along 
with milk consumption for the increase of healthy bones in adolescents 
through high levels of BMD and low levels of BMI.9,10
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Discussion
Overall, this review found significant benefits in drinking the correct 
prescribed volumes of milk during the age of adolescence for healthy 
BMD, BMI and BMC.4,6,10,11 The studies that were evaluated showed 
that physical activity and adequate calcium intake are also associated 
with healthier BMD and BMC in adolescents.7,8,10 Four of the eight 
studies evaluated were randomized-controlled studies. Of the rest of the 
studies, two were cross-sectional studies and two were case reports. The 
randomized-controlled studies showed strength in their findings due to 
the populations being randomized.5,7–9 Limitations of the cross-sectional 
studies and the case reports were that the data was collected through 
self-administered surveys and questionnaires.4–6,11 Future studies should 
focus on gaining data through interviews and tests of different types of 
dairy/milk products. More studies need to be conducted on the effects of 
body fat/lean mass from milk consumption.

The eight studies evaluated showed that the correct milk consumption 
can help positively affect the health of bones in adolescents through 
strengthening adolescents’ BMD, BMC, and BMI. However, there needs 
to be more substantial research conducted on the specific contents of 
milk which yields healthier bones in adolescents. 

Figure 1. Illustration of bone health factors.12
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