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Th e articles published in this edition of the 
Forum on birth complications, infertility and 
osteoporosis in celiac suff erers all have one 
thing in common: the connection between ce-
liac disease and women’s health. Th ere is much 
interest surrounding this topic, not least be-
cause dietary treatment of celiac disease makes 
it possible to prevent the occurrence of such 
complications. Th is has a positive eff ect on the 
suff erer from a medical, psychological and so-
cial point of view.

However, there are also many other connec-
tions between celiac disease and women’s 
health, particularly since (a) this condition af-
fects more women than men, with a ratio of 
around 2:1 between female and male suff erers;
(b) certain autoimmune complications, espe-
cially Hashimoto's thyroiditis, even at a young 
age are already more common in girls than boys; 
(c) some variants of celiac disease, in particular 
iron-defi ciency anemia, can complicate medi-

cal problems that more commonly aff ect wom-
en. As Khashan and McCarthy claim in their 
overview of obestric complications, that there is 
“not yet suffi  cient evidence to recommend se-
rological screening for celiac disease at the start 
of pregnancy”. However, a simple blood test 
(to identify anti-transglutaminase antibodies) 
could without a doubt be carried out in addi-
tion to the many other routine tests performed 
for pregnant women, thereby preventing at an 
early stage many possible problems for both the 
expecting mother and the unborn baby.

Summary

Th e topics addressed in this edition of the Fo-
rum – birth complications and osteoporosis 
linked to celiac disease, combined with the 
more frequent occurrence of this condition in 
women – make celiac disease one of the topics 
which are of primary interest for women, es-
pecially those of childbearing age.

Celiac disease among women

Women are affected by celiac disease twice as much as men. Moreover, it is associated with many other health 

issues that clinicians must be vigilant for.
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Obstetric complications in women 

with celiac disease

Women suffering from celiac disease have a higher risk 

of complications during pregnancy, however these may be lowered 

by strict adherence to a gluten free diet. 

Celiac disease is a gluten sensitive enteropa-
thy which has an estimated prevalence of 1% 
worldwide. 1 It is widely thought that this 
represents the tip of the iceberg and a large 
proportion of celiac disease remains undiag-
nosed. Celiac disease is most commonly iden-
tifi ed in either early childhood or in the third 
or fourth decades of life.
 
Certain ethnic groups are thought to have 
an increased prevalence of celiac disease, in 
particular those of Celtic origin. Approxi-
mately 96% of patients with celiac disease 
express the HLA molecule DQ2, whereas 
the remainder mostly express the less com-

mon haplotype DQ8, refl ecting the pivotal 
role of this molecule in the pathogenesis of 
celiac disease. Celiac disease is characterised 
by permanent intolerance to dietary gluten. 
Although traditionally considered a nutri-
tional disorder of childhood presenting with 
varying degrees of malabsorption and diar-
rhea, it is now recognised as a systemic illness 
with multiple clinical presentations. 2 Celiac 
disease has been associated with an increased 
risk of many adverse pregnancy outcomes in-
cluding unexplained infertility, 3 miscarriage, 3 
congenital malformation, 4 preterm birth, 5 
intrauterine growth restriction, 5, 6 postpartum 
hemorrhage, 7 and assisted delivery. 7 However, 
confl icting results exist. 4, 7, 8

Celiac disease, in particular untreated celiac 
disease, is thought to adversely aff ect preg-
nancy via antibodies which interact with 
the developing placental tissue resulting in 
adverse pregnancy outcomes. Anti-tissue 
transglutaminase (tTG) immunoglobulin G 
antibodies have been shown to bind to hu-
man trophoblast cells in vitro, resulting in 
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impaired trophoblast function in a dose and 
time dependent manner. In women with ce-
liac disease gluten also induces a T-cell im-
mune response which may also contribute to 
adverse pregnancy outcomes. In addition, 
gliadin itself can activate peripheral blood 
T-cells resulting in elevated cytokine secre-
tion which may aff ect trophoblast develop-
ment.   

More recently, large cohort studies and sys-
tematic reviews have helped to clarify the de-
gree of association between both treated and 
untreated celiac disease and adverse pregnan-
cy outcomes, which has helped to provide 
clarity in the counselling and investigation 
of women with adverse pregnancy outcomes. 
Th e largest population-based studies on ma-
ternal celiac disease and adverse pregnancy 
outcomes used data from Sweden 9 and Den-
mark 5 and were published in the last decade. 
Th ese studies benefi ted from the Medical 
Birth Register and Hospital Register in each 
country which allowed the identifi cation of 
all births during the study period and wheth-
er the woman had ever been diagnosed with 
celiac disease. It was possible to determine 
whether the mother was diagnosed with ce-
liac disease and whether the diagnosis took 

place before or after pregnancy using dates 
of diagnosis and pregnancy. In the popula-
tion-based Swedish study including more 
than 2 million babies, Ludvigsson and col-
leagues 9 reported an association between un-
diagnosed maternal CD and low birthweight 
(OR=2.13), SGA (OR=1.62) and preterm 
birth (OR=1.71). Women with diagnosed 

CD, who were presumably treated before 
giving birth, had no increased risk of adverse 
fetal outcomes compared with non-celiac 
women. Th ese fi ndings were later replicated 
in a population-based Danish study includ-
ing more than 1.5 million babies. 5 Wom-
en with undiagnosed celiac disease at the 
time of pregnancy had a higher risk of SGA 
(OR=1.3), preterm birth (OR=1.33) and 
smaller babies with birthweight reduced by 
100 grams on average compared to women 
with diagnosed celiac disease. Similar to the 
Swedish study women with diagnosed, and 
presumably treated, celiac disease had no in-
creased risk of adverse pregnancy outcome.  

A recent systematic review included data 
from ten cohort studies which included data 
from over four and a half million women. 10 
Th is systematic review demonstrated that 
women with celiac disease (both treated and 
untreated) had a signifi cantly higher risk of 
the development of preterm birth (adjusted 
OR 1.35), intrauterine growth restriction 
(OR 2.48), stillbirth (OR 4.84), low birth-
weight (OR 1.63), and small for gestational 
age defi ned as individualised birth centile 
under the tenth centile (OR 4.52). No sig-
nifi cant diff erences were observed in the in-
cidence of pre-eclampsia.  

Subgroup analysis was then performed to 
examine the association between diagnosed 
(and assumed treated) celiac disease. Th e risk 
of preterm birth remained signifi cantly high-
er both in the subgroup analysis of only wom-
en with diagnosed and treated celiac disease 
(OR 1.26) and in the subgroup analysis of 
only women with undiagnosed and untreated 
celiac disease (OR 2.50). Women with diag-
nosed and assumed treated celiac disease had 
a signifi cantly lower risk of having a pregnan-
cy complicated by preterm birth, compared 
with women with undiagnosed and untreat-
ed celiac disease (OR 0.80). 

Celiac-specifi c antibodies 

may interact with placental 

tissue to cause pregnancy 

complications.

Undiagnosed maternal celiac 

disease is associated with low 

birthweight and preterm birth



FORUM | GLUTEN-FREE | JOURNAL FOR HEALTH CARE PROFESSIONALS | EDITION 02/2016

Data regarding the prenatal and perinatal risk 
factors for the development of celiac disease 
in the off spring are also confl icting. Howev-
er, it appears the biggest determinant of de-
velopment of celiac disease in the off spring 
is the presence of maternal celiac disease. 11 
Th e odds ratio from one mother and baby co-
hort of approximately one hundred thousand 
mother and baby pairs was approximately 
twelve for the development of off spring celiac 
disease. 

What are the risks relevant to the 

general obstetric population and 

how can these be minimized?

Overall, women with celiac disease have 
an increased risk of adverse pregnancy out-
comes. Treatment by means of a gluten free 
diet ameliorates this risk. As a result, women 

with celiac disease should be advised to ad-
here to a strict gluten free diet pre-conceptu-
ally and during pregnancy to minimize any 
risks which may occur as a result of celiac 
disease. Th ere remains insuffi  cient evidence, 
both clinically and cost-eff ectively, to sup-
port a policy of screening healthy pregnant 
women for undiagnosed celiac disease at the 
start of pregnancy with the aim of improv-
ing pregnancy outcomes. Similarly, there is 
insuffi  cient evidence to support the screen-
ing of women with adverse pregnancy out-
comes for undiagnosed celiac disease. How-
ever, increasingly high-risk groups such as 
those with recurrent pregnancy loss are being 
screened for undiagnosed celiac disease. Non 
celiac pregnant women can be reassured that 
maternal consumption of gluten in pregnan-
cy does not appear to be associated with an 
increased risk of development of celiac dis-
ease in the off spring. 

Adherence to a gluten-free diet 

signifi cantly reduces the risk of 

pregnancy complications.
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Current guidelines do not recommend rou-
tine screening of women diagnosed with  
most types of infertility for celiac disease 
(CD), even though the research studies that 
CD can aff ect fertility. In women CD can 
delay puberty 1, cause malabsorption and 
many nutritional defi ciencies such as zinc, 
B12, iron and folate 2. Th ese nutrients are 
important for conception/pregnancy and low 
status has been implicated in both fertility 
and pregnancy problems. CD is also linked 
to amenorrhea, premature ovarian failure and 
obstetric complications such as pre-term birth 
and low birth weight. 3 Th ere are, however, 
reports of successful pregnancy outcomes

for women with CD who have a history of 
miscarriage once a gluten free diet (GFD) 
has been introduced. 4 Undiagnosed and un-
treated celiac disease in particular can have far 
reaching eff ects on both female fertility and 
pregnancy outcomes. 

Reports on the prevalence of CD in wom-
en with infertility are between 4 and 8% in 
Europe; this is higher than the general popu-
lation where it is estimated at 1%. 5 Women 

with unexplained fertility appear to have 
higher rates of CD compared to the general 
population. 6 In one study women with un-
explained infertility had a six times higher 
odds of having CD than controls. 6 Given the 
fi nancial cost and emotional impact of fer-
tility treatment, health professionals working 
with such patients should be encouraged to 
screen for CD particularly in women diag-
nosed with infertility, especially unexplained 
infertility.

While it is recognized that there is an associa-
tion between CD and fertility problems there 
is little information about non-celiac gluten 

Gluten and 

female infertility

Celiac disease is known to affect fertility in women, however less is known regarding the relationship between 

gluten sensitivity and fertility issues. Even in the case of negative serology, there is evidence to suggest a possible 

role for the gluten free diet as an adjunct therapy in some patients. 

The prevalence of celiac 

disease is estimated to be 4 to 

8 times higher in women with 

fertility problems than in the 

general population.
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sensitivity (NCGS) and infertility, though a 
case report on a possible association was pub-
lished in 2015. 7 Interestingly, iron, folic acid, 
vitamin D and B12 defi ciency have also been 
documented in NCGS. 8, 9 Th erefore the pos-
sibility of malabsorption of nutrients key to 
fertility remains a possibility in NCGS along 
with immunological abnormalities, which 
have also been reported. 7

An association between CD and endometri-
osis has also been documented. 10 Endometri-
osis aff ects around two million women in the 
UK 11 and is one of the leading causes of fe-
male infertility. It is also interesting that en-
dometriosis has been reported as the primary 
symptom of CD when classical symptoms 

were absent, 12 and that in many patients gas-
tro-intestinal symptoms and irritable bowel 
syndrome (IBS) are frequently seen along-
side endometriosis 13. It is also important to 
remember some patients with IBS are gluten 
sensitive, as the literature documents both 
associations between IBS and CD 14 and IBS 
and NCGS 15, though this area and underpin-
ning pathogenesis are still being investigated. 

A postgraduate student research project cur-
rently in progress at the University of Worces-
ter exploring motivations of people without 
CD for following a GFD has ascertained 
many do so in an attempt to self manage 
symptoms. Th is is interesting given the widely 
held view that GFD is increasing in populari-
ty among the non-celiac patients. Could it be 
that some are self-managing women’s health 
issues with a GFD?

Th ere are few studies exploring the potential 
therapeutic eff ect of a GFD in supporting 
female health conditions such as endometri-
osis. However,  a study undertaken in Italy 
in 2012 16 reported that the painful symp-

A gluten free diet may alleviate 

the painful symptoms of 

endometriosis.
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toms of endometriosis reduced after a year 
on a GFD. Two-hundred-and-seven patients 
were studied, all were diagnosed with endo-
metriosis and after a year, 75 per cent of the 
patients reported a statistically-signifi cant 
reduction in symptoms. However, 25 per 
cent reported no improvement of symptoms 
though no patients experienced a worsening 
of pain. Improved scores were also reported 
in all patients for general health perception, 
vitality, mental health and social and physical 
functioning. 

Professionals working with women diagnosed 
with unexplained fertility and other women’s 
health issues such as endometriosis should 
assess clinical symptoms, co-morbidities 
and consider screening for CD, whilst being 
mindful that there may be no digestive symp-

toms present. Health professionals should, 
therefore, also consider NCGS when CD 
serology is negative and there are no indica-
tions for biopsy. Even though further research 
in this area is undoubtedly needed, given the 
emotional and fi nancial impacts of infertility, 
a gluten free diet could be discussed with pa-
tients and perhaps considered as an adjunct to 
other treatments to address infertility or sup-
port conditions such as endometriosis.
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Background

Th e impact of osteoporosis, and other bone 
diseases, on health and well-being is not well 
recognized. Currently, worldwide, osteoporo-
sis causes in excess of 8.9 million fractures a 
year, this translates to 1 fracture every 3 sec-
onds 1 and the prevalence in the UK is estimat-
ed at 3 million (Age UK; NOS, 2016). Th e 
rates of disabilities directly or indirectly associ-
ated with osteoporosis are higher than cancer 1 
and once disease related fractures occur there 
is an 86% risk of further fracture leading to 

a risk of continued, and potentially escalat-
ing, risk of long term osteoporotic disability 
and associated co-morbidities such as chronic 
pain. 2 In 2010, osteoporosis was the cause of 
death of 43,000 Europeans 3 and the cost of 
treating osteoporosis in the EU in that year, 
including "medicines management", fracture 
treatment, and hospital stays, amounted to 37 
billion euros. Th e burden for the population 
with osteoporosis was 1,180,000 lost quality-
adjusted life years (QALYS), this number is 
estimated to increase by 20% between 2010 
and 2025. 3 
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Osteoporosis in the celiac population

Celiac disease increases the risk of osteoporosis due to calcium malabsorption, secondary to villous atrophy. 

Conversely, a calcium-enriched gluten free diet can signifi cantly increase bone mineral density in celiac patients.



Etiology

Osteoporosis occurs due to either a reduced 
peak bone mass or increased bone loss. Bone 
mass usually peaks around age 35, however a 
number of conditions, for example anorexia, 
malnutrition, Crohn’s disease, celiac disease 
or alcoholism can reduce the peak bone mass 
achieved. Increased bone loss is associated 
with decreased sex hormone synthesis, par-
ticularly in women, malnutrition, hyperthy-
roidism, and certain medications; for example 
anti-seizure medications, chemotherapy, pro-
ton pump inhibitors, and steroids. Lifestyle 
can also be a factor with behaviors such as us-
ing sunscreen, smoking, and lack of exercise, 
all increasing risk of bone loss and, ultimately, 
bone diseases such as osteoporosis. 4 Genetics, 
ethnicity, and age are also all risk factors for 
osteoporosis; for example, incidence of oste-
oporosis increases to 1 in 3 women and 1 in 
5 men over 50 and in members of the same 
family. 4, 5 None of the factors mentioned here 
are mutually exclusive.

Osteoporosis and Celiac Disease

Increased levels of low bone mineral densi-
ty, osteopenia, and osteoporosis have been 
frequently identifi ed in people with celiac 
disease when compared to the general popu-
lation. 6, 7, 8, 9 Estimates of fracture risk in the 
celiac population have varied, however a re-
cent meta analysis found a 30% increased 
risk of fracture at baseline in comparison to 
controls (95% confi dence interval [CI]: 1.14, 

1.50) and 69% increase in the risk of hip frac-
ture (95% CI: 1.10, 2.59) in comparison to 
controls. 10 Th e meta analysis was based on 
observational and epidemiological studies and 
is therefore unable to demonstrate any causal 
inferences. It should also be noted that most 
of the subjects in the studies examined were 
reported to be following a gluten free diet 
which may have had an impact on the results.

Potential mechanisms for changes in bone 
metabolism and, therefore bone health, in 
celiac disease have been postulated over time. 
It is well established that the villous atrophy 
observed in celiac disease leads to the malab-
sorption of many micronutrients, for example, 
calcium and vitamin D. Both these micronu-
trients have essential roles in maintaining bone 
health and the increased risk of osteoporosis in 
people with celiac disease has been attributed 
to calcium malabsorption, stimulating release 
of parathyroid hormone which increases bone 
turnover and leads to increased bone loss. 11 
Current research is also investigating the role 
of increased activation of infl ammatory cy-
tokines and autoimmune factors as potential 
mechanisms for altered bone metabolism. 
Further studies are needed to fully elucidate 
the exact nature and balance of the mecha-
nisms involved.

Recent studies have analysed physiological 
changes associated with celiac disease in con-
junction with bone health, with some interest-
ing fi ndings. In a largely female cohort, Gar-
cia- Manzanares and colleagues (2012) found 
positive correlations between increased villous 

Low bone mineral density is 

frequently observed in people 

with celiac disease.



FORUM | GLUTEN-FREE | JOURNAL FOR HEALTH CARE PROFESSIONALS | EDITION 02/2016

atrophy and loss of bone mass on the lumbar 
spine. 8 In a female only population, Stein et al 
(2015) found signifi cant diff erences in bone 
microarchitecture in participants with celi-
ac disease compared to healthy age matched 
controls. 9 Th ese diff erences were principally 
found in trabecular rather than cortical bone 
and were associated with reduced performance 
in measures of skeletal strength. Stein et al 
(2015) also noted that despite a substantially 
increased calcium intake compared to the age 
matched controls, serum calcium levels were 
lower in the celiac group. 9 Th is is suggestive 
of calcium malabsorption and consistent with 
long-held beliefs about the mechanisms for in-
creased osteoporosis in the celiac population. 

Further studies looking at larger groups of 
both male and females with celiac disease are 
needed to establish the relevance and applica-
bility of these studies to the larger celiac pop-
ulation.

Diagnosis

Osteoporosis is most commonly diagnosed 
by using dual-energy X-ray absorptiome-
try (DEXA) to measure bone density. Other 
conventional radiotherapy techniques such as 
quantitative computed tomography (QCT) 
can also be used. 12 Th e measured bone miner-
al density is compared to standardized results 
from the general population using a T score; 
a T score of 2.5 standard deviations, or more, 
lower than the standard is defi ned as osteopo-
rosis. Th e techniques for diagnosing for the 
celiac population are the same as those used 
for the general population. Standard recom-
mendations for the diagnosis of celiac disease 
continue to be serology and duodenal biopsy; 

this recommendation takes into account the 
variability that can be found with serology 
and the fact that ultimately the biopsy reveals 
if malabsorption is present. 13 Th is recommen-
dation does not apply to diagnosis in pediatric 
patients. 13 Th e biopsy, if performed, informs 
not only on the presence of villous atrophy 
of the small intestine but also on degrees of 
change seen, usually measured using the 
Marsh scale 13; a high Marsh score correlates 
with a high degree of villous atrophy and is 
associated with a high degree of malabsorp-
tion. 8, 13 Repeat biopsies, when following a 
gluten free diet, are used to confi rm continued 
atrophy of the villi and likelihood of contin-
ued malabsorption.

Treatment

Current management of osteoporosis is fo-
cused on medical therapy such as bisphospho-
nates, hormone replacement therapy, recom-
binant parathyroid therapy and, supplements 
such as calcium and calcium combined with 
vitamin D.

However diet and lifestyle also have a role to 
play in both prevention and treatment of oste-
oporosis, including osteoporosis in those with 
celiac disease. Th e British Society of Gastroen-
terology 2014 guidelines for the management 
of celiac disease emphasise the importance not 
only of a gluten free diet, to reduce villous at-
rophy, promote mucosal healing and lead to 
enhanced nutrient absorption, but also to 
ensure an adequate intake of a range of nutri-
ents, including calcium. 13 Adequate ingestion 
of dietary calcium can reduce the need for 
calcium supplements, and some people with 
celiac disease can achieve the recommended 
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intake of 1000 mg/day from diet alone 14, 
although very few achieve the previously rec-
ommended intake of 1500 mg/day 14, which is 
still the recommended intake for post-meno-
pausal women and elderly men 13. Th e preva-
lence of osteoporosis within the celiac popula-
tion emphasises the importance of a consistent 
and adequate calcium intake.  

To conclude, current evidence suggests that 
preventative measures are essential for all 
those diagnosed or at risk of osteoporosis, 
whether they have celiac disease or not. Th ese 

measures include ensuring an adequate in-
take of a wide range of nutrients to optimise 
health, maintain an active lifestyle and avoid 
malnutrition. For those at increased risk, for 
example people with celiac disease, calcium 
intake should meet the 1000 mg/day recom-
mended guidelines 13. Supplements should 
be used if intake is insuffi  cient from dietary 
sources.
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Virtual Tour of Dr. Schar Plant

In the February issue of Dr. Schar Institute 
(DSI) Newsletter, we talked about the tour 
of our gluten free plant for Retail Dietitians. 
Since we’ve received many requests from 
other Dietitians to tour our plant in South 
Jersey. For out-of-state Dietitians, we’re cur-
rently working on a virtual tour of Dr. Schar 
plant. Th is tour would allow Dietitians in 
other states to experience fi rsthand how Schar 
gluten free products are made and all the pre-
cautions we take to prevent gluten cross-con-
tamination. 

Either in-person or virtual, the tour will al-
lows us to introduce Dr. Schar, the company, 
to those who know our products but haven’t 
heard yet the story behind the brand. Dr. 
Schar was an actual Medical Doctor who 
started the company in Europe in the 20’s. He 
worked closely with other medical doctors and 
hospitals to provide patients with allergen-free 
products. In the 80’s, we decided to focus our 
eff orts on gluten free foods. At all Dr. Schar fa-
cilities across the world, we solely make gluten 
free products. Th is allows us to fully control 
the production process and prevent cross-con-
tamination with gluten and other allergens. 
We have our own farmers growing gluten free 
grains for us. We continuously test all raw in-

gredients entering our facilities, all our prod-
ucts throughout the entire production process, 
and even our packaging for gluten.

We also try to meet the demands of our con-
sumers and healthcare professionals for prod-
ucts that are not only gluten but also dairy, 
egg, and nut free. Some of Schar products are 
also soy or corn free. We listen to our con-
sumers, either directly or via Dietitians who 
work with gluten free patients, and try to 
accommodate their needs whenever possible. 
We welcome new ideas, and any feedback we 
may receive is forwarded to our R&D team 
in Italy.

Dietitians are the fi rst line of defense when it 
comes to educating patients about celiac and 
non-celiac gluten sensitivity. Recently, many 
healthcare professionals also started recom-
mending the gluten-free diet for patients with 
IBS and autism. 

For more on diff erent conditions related to 
gluten and other free resources, please register 
on our website solely dedicated to for health-
care professionals working with gluten free 
patients. 
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