
Research ties sow and progeny diet to kyphosis risk 
 Don’t overlook critical nutrients when troubleshooting. 
 
Research from the University of Wisconsin has given 
pork producers some things to consider when 
identifying and mitigating the causes of kyphosis, a 
condition characterized by an abnormal, outward spinal 
curvature in pigs. While the causes for the condition 
remain unclear, the research has demonstrated a 
dietary connection to kyphosis.1 
 
“This information provides evidence that can help 
establish a basis for investigating outbreaks of kyphosis 
and determining possible nutritional deficiencies,” says 
Jon Bergstrom, Ph.D., senior technical support manager 
for DSM Nutritional Products.  
 
Kyphosis, sometimes referred to as “humped-back,” 
typically doesn’t appear until pigs are 5 to 6 weeks old. 
Possible factors include physical or metabolic 
abnormalities, trauma, genetics, disease stress, 
environmental stress, or strain on the lumbar spine. 
 
The research by Amundson et al. showed an increased risk of kyphosis in pigs born to sows 
lacking dietary supplementation of vitamin D3 throughout gestation and lactation. It also identified 
an increased risk for kyphosis if the post-weaning diets were deficient in vitamin D3, calcium, and/or 
phosphorous. Up to a 45 percent incidence of kyphosis could be observed in extreme cases in 
which sow and nursery diets were deficient in Vitamin D3 and nursery diets were low in calcium 
and – especially – phosphorus. These nutrients are critical for pig growth and skeletal 
development.   
 
Focus on critical nutrients 
While deficiencies in vitamin D3, calcium and phosphorous can be linked to increased kyphosis 
risk, the answer is more complex than simply feeding more of those nutrients, Bergstrom says. The 
relationships between minerals play an important role.  
 
“In my experience, the importance of phosphorus, calcium, certain trace minerals, and their 
interactions are sometimes overlooked,” he says.  
 
For example, growing evidence indicates some post-weaning diets could be marginal in 
phosphorus. Feeding high levels of calcium and/or zinc oxide for extended periods could 
exacerbate phosphorus deficiencies, leading to reductions in performance and an increased risk of 
bone diseases. 
 
One tool to improve calcium and phosphorous digestibility is feeding phytase. However, phytase 
brings its own challenges to the mix. Different sources of phytase can perform differently and 
release different amounts of dietary phosphorous, depending on their stability in premixes and feed 
manufacturing, and their actual activity in the final feed. If a nutritionist is crediting phytase for 
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improved digestibility of phosphorus, but the phytase activity is lower than expected, a 
phosphorous deficiency could occur.  
 
Some studies have shown feeding very high levels of phytase, commonly known as “super-
dosing,” may overcome these issues. In studies in which pigs responded to super-dosed levels of 
phytase, the higher levels increased the digestible phosphorus, and may have overcome negative 
effects of high calcium and/or zinc oxide levels on phosphorous retention, Bergstrom says. 
  
As long as the exact causes of kyphosis remain unclear, producers should consider the possibility 
of nutritional deficiencies as a possible cause of kyphosis, Bergstrom says. When investigating 
kyphosis outbreaks, be sure to look closely at possible deficiencies in calcium, phosphorous and 
vitamin D3 in sow and pig diets.  
 
“It’s wise to periodically review your diets with a nutritionist, but it’s especially important if kyphosis 
is a concern,” Bergstrom says. “Your suppliers should help identify the best products and be able 
to verify the nutrient levels that you expect to achieve results you want.” 
 
Swine producers, veterinarians and nutritionists can learn more about the Feeding for 30® Program 
and access nutritional resources by visiting Feedingfor30.com or Facebook.com/Feedingfor30.  
 
Because of factors outside of Purina Animal Nutrition LLC’s control, individual results to be 
obtained, including but not limited to: financial performance, animal condition, health or 
performance cannot be predicted or guaranteed by Purina Animal Nutrition LLC.  
 
Purina Animal Nutrition launched the Feeding for 30® program in 2012 with the goal of sharing 
nutrition and management advice and research to help the industry move toward 30 piglets per 
sow per year. The industry-wide initiative now includes partnerships with Zinpro Corporation and 
DSM Nutritional Products. 
 
Purina Animal Nutrition LLC (www.purinamills.com) is a national organization serving producers, 
animal owners and their families through more than 4,700 local cooperatives, independent dealers 
and other large retailers throughout the United States. Driven to unlock the greatest potential in 
every animal, the company is an industry-leading innovator offering a valued portfolio of complete 
feeds, supplements, premixes, ingredients and specialty technologies for the livestock and lifestyle 
animal markets. Purina Animal Nutrition LLC is headquartered in Shoreview, Minn. and a wholly 
owned subsidiary of Land O’Lakes, Inc. 
 
DSM Nutritional Products is a global science-based company active in health, nutrition and 
materials. By connecting its unique competences in Life Sciences and Materials Sciences, DSM is 
driving economic prosperity, environmental progress and social advances to create sustainable 
value for all stakeholders. DSM delivers innovative solutions that nourish, protect and improve 
performance in global markets such as food and dietary supplements, personal care, feed, 
pharmaceuticals, medical devices, automotive, paints, electrical and electronics, life protection, 
alternative energy and bio-based materials. DSM’s 23,500 employees deliver annual net sales of 
around €9 billion. The company is listed on NYSE Euronext. More information can be found at 
www.dsm.com.  
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