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Abstract  Celiac disease is a chronic small bowel disease induced by ingestion of gluten in genetically 
susceptible individuals affecting 1% among Caucasians in the Western world. The prevalence of celiac disease is 
still unknown in most developing countries, especially in Africa which suffer from lack of resources to perform 
screening of the general population. The aim of this study was to determine the prevalence of celiac disease 
autoimmunity in women undergoing antenatal care in selected Ethiopian health institutes. A total of 1942 
pregnant women were included at median 25 (range 15-45) years of age who were attending antenatal care at 
14 health centers of Central and South-East Oromia regional state of Ethiopia. Serum samples were analyzed 
for both IgA and IgG autoantibodies against tissue transglutaminase (tTG) using radioligand binding assays. 
Celiac disease autoimmunity defined as testing positive for both of IgA-tTG and IgG-tTG. In all, 4 of  
1942 (0.2%) were positive for IgG-tTG of whom one participant (0.05%) was positive for both IgA-tTG and 
IgG-tTG and defined as having celiac disease autoimmunity. Based on these results, it was concluded that 
celiac disease autoimmunity is expected to be less common among the female adult Ethiopian population 
compared with the expected prevalence in Caucasians. 
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1. Introduction 

Celiac disease is a common autoimmune disease affecting 
the small bowel caused by a lifelong intolerance to ingested 
gluten in genetic susceptible individuals carrying the HLA-DQ2 
and DQ8 risk haplotypes [1]. The etiology is most likely 
multifactorial caused by both genetic and environmental 
factors [2]. The clinical presentation of celiac disease is 
wide ranging from virtually clinically silent forms to diarrhea 
and severe malabsorption syndrome [3]. In fact, the majority 
of cases with celiac disease will only be detected by active 
case finding [2,4], and therefore most patients are expected to 
remain undiagnosed in many countries. The prevalence of 
celiac disease range from 0.0-2.9% in the Western world 
[5-9], but screening studies on the general population are 
still warranted from many countries around the globe in 
order to estimate the true prevalence of the disease. 

Celiac disease is strongly associated with autoantibodies 
against tissue transglutaminase (tTG) and having persistently 

circulating tTG autoantibodies is coined celiac disease 
autoimmunity (CDA) [10]. Screening of populations for 
celiac disease using tTG autoantibodies enables detection 
of undiagnosed cases with subclinical or silent forms 
[11,12]. Celiac disease is particularly common in Scandinavia 
[13], but other countries are now reporting an emerging 
increase in incidence [14,15]. This difference in prevalence is 
diverse and most likely attributed to genetics, diet and 
exposures to environmental factors, but also access to 
diagnostic facilities or performed screenings in the general 
population. For instance, celiac disease is more common 
in populations with a high prevalence of HLA-DQ2 and 
DQ8 haplotypes and a high consumption of gluten-containing 
foods [16,17]. However, the prevalence in most parts of 
the world is still unrecorded due to lack of access to serology 
tests. Despite HLA-DQ2 and DQ8 haplotypes are frequent 
among populations in North African, celiac disease is still 
considered to be rare [18]. Ethiopia is with its about 100 
million habitants the second most populated country after 
Nigeria in Africa constituting of people of multiethnic 
origin [19,20]. From a celiac disease point of view, Ethiopia 
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is interesting for several reasons. Firstly, approximately  
20% of the population carry any of the HLA risk 
haplotypes [9], but celiac disease is considered to be rare 
[21]. Secondly, wheat, teff, barely, maize and sorghum are 
the main cereal staples used as food sources, but the 
export of teff is increasing as a popular a gluten-free crop 
whereas consumption of wheat is increasing in Ethiopia 
[19,22,23,24]. Thirdly, and maybe more importantly, no 
study has yet screened for celiac disease in the general 
population in Ethiopia. 

The main aim of the present study was to determine  
the prevalence of CDA in pregnant women attending 
antenatal care at various health institutes of Ethiopia by 
screening for tTG autoantibodies. 

2. Materials and Methods 

2.1. Study Population 
The Oromia region is situated in the Central and 

Southeastern parts of Ethiopia (Figure 1) and is the largest 
regional state with near to 40 million inhabitants [25]. In 
2017, 5000 pregnant women participated in national syphilis 
sentinel surveillance from 10 health institutes of Central 
and Southeast Oromia region of whom biological specimen 
were collected and stored in the repository at the Adama 
Public Health Research and Referral Laboratory in Oromia, 
Ethiopia. Adama Public Health Research and Referral 
Laboratory Center was established by Oromia Health Bureau 

with the support of Center of Disease Control (CDC)-Ethiopia 
to conduct health related operational research, identification 
of etiological agents during outbreak investigation and 
participate on intervention, provide advanced laboratory 
diagnostic service and capacity building of health facility 
laboratories [26]. 

After the study was approved by National Ethical Review 
Board of Ethiopia, Armauer Hansen Research institute and 
Adama Research and Public Health Laboratory, a total of 
2000 pregnant women were randomly selected of whom 
samples with complete data were available from 1942. 

2.2. Methods 
Serum samples were kept at −20°C freezer and shipped 

to Clinical Research Center (CRC) at Lund University  
in Malmö, Sweden, for analysis of IgA-tTG and  
IgG-tTG in separate assays as previously described 
[10,12]. In short, 35S labelled tTG were produced by 
coupled transcription/translation system using the TNT® 
Coupled Reticulocyte Lysate an in vitro single-tube system in 
the laboratory. An agarose tTG antigen-antibody complex 
was coated with anti-human IgA for binding IgA-tTG. A 
protein A sepharose (PAS) coated with anti-human IgG 
was used for binding IgG-tTG as previously described 
(Zymed Laboratories, Inc., San Francisco, CA, USA). 
Using QQ-plots, a cut off value of 4.0 U/ml or above 
considered as IgA-tTG and IgG-tTG positive, respectively, 
representing 99% percentile of normal. Serum samples 
were not tested for IgA-deficiency. 

 
Figure 1. Geographic location of study districts of Oromia regional state in Ethiopia (Map source: [27]) 

 
Figure 2. Frequency of Study participants by study sites 
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3. Results 

Data were abstracted proportional from the study sites 
and of the study participants the most were recruited  
from Gambo followed by Delomena health center  
(Figure 2). Available were 1942 of 2000 serum samples 
with completed information from the 2000 women and 
analyzed for both IgA-tTG and IgG-tTG. Median age of 
study population were 25 (range 15-45) years of age 
(Table 1). Median levels of study population were 0.182 
(range 0-196.4) U/mL for IgA-tTG and 0.894 (range  
0-257.6) U/mL for IgG-tTG, respectively. Of the screened 
1942 women, one (0.05%) was positive for IgA-tTG, 
another four (0.2%) were positive for IgG-tTG and among 
those only one (0.05%) was defined as having CDA 
(Table 2). 

Table 1. Demographics of the study population (n=1942) 

Characteristic Group Frequency (%) 

Age 

15-19 267 (13.7) 
20-24 654 (33.7) 
25-29 614 (31.6) 
30-34 270 (13.9) 
35-39 116 (6.0) 
≥40 16 (0.8) 

Missing 5 (0.3) 
Maternal Residence Rural 1471(75.7) 
 Urban 471(24.3) 

Parity 

0 516 (26.6 
1 458 (23.6) 
2 303 (15.6) 
3 220 (11.3) 
4 166 (8.5) 
5 116 (6.0) 
≥6 161 (8.4) 

Missing 2 (0.1) 
Total 1942 (100) 

Table 2. Characteristics of IgA-tTG and IgG-tTG positive women 

Participant Age in 
years Resident Parity IgA-tTG 

(U/ml) 
IgG-tTG 

(U/ml) 
# 1 20 rural 1 196.4 257.6 
# 2 15 rural 0 Negative 49.3 
# 3 29 rural 4 Negative 27.9 
# 4 28 urban 0 Negative 8.8 
#5 18 rural 0 9.40 Negative 

4. Discussion 

This is the first study to estimate the prevalence of CDA in 
an adult female Ethiopian population. We screened 1942 
pregnant women at a median 25 years of age for CDA and 
found only 0.05% of the Ethiopian pregnant women to 
have CDA, which is less prevalent as compared to other 
population based screenings from Europe and from the 
United States of America [28,29,30,31]. Our findings are 
consistent with the prevalence of CDA in some countries 
report in the world, but when comparing the proportion of 
celiac disease in pregnant women the prevalence is much 
lower compared with other developed countries [32]. 

The differences in prevalence of CDA are most  
likely multifactorial and attributed to heterogeneity in 
multi-ethnicity of the Ethiopian population as well as 
differences in exposures to environmental factors 
involving diet and infectious microbes. Recently, the 
TEDDY showed that children at genetic risk reporting a 
high intake of gluten amounts during the first 5 years of 
life are at increased risk of developing celiac disease [33]. 
In Ethiopia, the traditional food is gluten free and based 
on teff as the major grain. This might explain the the low 
prevalence of CDA found in this study, and potentially 
explain why celiac disease, is considered less common in 
Ethiopia as compared to population studies performed on 
Caucasians. 

Using samples from pregnant women randomly 
selected from the population is a strength and minimize  
the risk of selection bias. Using radiobinding assays to 
assess tTG autoantibodies with proven high diagnostic 
sensitivity and specificity for celiac disease [8,12,34,35]. 
Moreover, radioligand binding assays have been used in 
several previous prospective screening studies for celiac 
disease [8,35] and proven the best performance as 
compared to other ELISAs in an international tTG 
workshop [36]. In various previous studies, it was 
demonstrated that the serum IgG level is decreased during 
pregnancy since it cross placenta to prevent the fetus 
[37,38]. However, by analyzing IgA-tTG as well as IgG-
tTG separately we feel confident that being positive in 
both assays is a good proxy for CDA. 

The study has several limitations. First, it may not show 
the true prevalence of CDA in the Ethiopian population  
as it targets only pregnant women. Second, the study 
population was from the Central and Southeastern parts of 
Ethiopia and we did not perform HLA genotyping. 
Ethiopia is one of the most multiethnic second populated 
countries in Africa and there are differences in genetics as 
well as the use of food sources and feeding culture 
between ethnic groups. Therefore, we can only speculate 
that the study population is representative for the region, 
albeit the distribution of HLA genotypes was unknown. 
However, HLA genotyping from a previous study from 
the same country showed that the prevalence of HLA risk 
genotypes were estimated at 20% [9]. 

In conclusion, this study indicated that celiac disease  
in Ethiopian women is rare compared with the expected 
prevalence among Caucasians. The reason for this 
discrepancy is still unresolved, but proposed to be attributed 
to difference in both genetic factors and intake of traditional 
Ethiopian food based on teff. Screening studies on younger 
generations of Ethiopian children bred on wheat products 
are warranted in order to the reveal if celiac disease is an 
emerging disease as in other parts of the developing world. 
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