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Abstract

Background Pica, the craving for and purposive eating of non-food items, is a common worldwide problem, espe-
cially among children and pregnant women. There are few published data on pica among adolescents in sub-Saharan
Africa, and no study has been carried- out in Sudan. This study was conducted to determine the prevalence and
associated factors of symptoms of pica among adolescent schoolchildren in northern Sudan.

Methods A school-based cross-sectional study was conducted from July to September 2022 among adolescent
students (aged 10-19 years) in four public primary and secondary schools in Almatamah locality in north Sudan.
Sociodemographic information (age, sex, mother’s education, mother’s occupation, and father’s education) was col-
lected through a questionnaire. Weight and height were measured using a standard procedure, and the body mass
index Z-score was computed using the World Health Organization’s reference values. Logistic regression analysis was
performed.

Results Of the 384 enrolled adolescents, 180 (46.9%) were male and 204 (53.1%) were female. Their median (inter-
quartile range) age was 15.1 (13.1-16.3) years. The prevalence of symptoms of pica was found to be 30.7%, account-
ing for 118 adolescents. The most common type of pica was geophagia (eating clay and sand; 102 adolescents,
86.4%), followed by pagophagia (eating ice; 14 adolescents, 11.8%) and flour (starch; two adolescents, 1.6%). In the
logistic regression analysis, females (adjusted odds ratio=3.52, 95% confidence interval (Cl)=2.15-5.78) and a lower
level of father’s education (adjusted odds ratio =2.05, 95% Cl = 1.26-3.34) were associated with symptoms of pica.

Conclusion In Sudan, symptoms of pica are common among adolescents, especially females. Caregivers need to
assess pica in adolescents. Further research is needed to develop guidelines, medical training, and practice.
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Plain English summary

We conducted this study from July to September 2022 to estimate the rate of adolescents who would eat non-food
items (pica) in Sudan. We gathered sociodemographic characteristics through a questionnaire. Of the 384 enrolled
adolescents, 180 (46.9%) were male and 204 (53.1%) were female. We found that 118 (30.7%) adolescents would eat
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non-food items (pica) and that the most common type was eating clay and sand (102 adolescents, 86.4%), followed
by eating ice (14 adolescents, 11.8%) and flour (starch; 2 adolescents, 1.6%). Females and those with a lower level of

father's education were likely to eat non-food items.

Background

Pica is a new diagnostic entity in the fifth edition of the
Diagnostic and Statistical Manual of Mental Disorders
(DSM-5; American Psychiatric Association) [1] and in
the 11th version of the International Classification of Dis-
eases (World Health Organization) [2].

Geophagy (“consumption of earth”), amylophagy (“con-
sumption of raw starches such as cornstarch or uncooked
rice”), and pagophagy (“consumption of large quanti-
ties of ice”) are the most common types of pica [3]. Pica,
the craving and purposive eating of non-food items, is a
common worldwide problem, especially among children,
adolescents, and pregnant women [4—8]. Recent reports
have shown that not only pregnant women have pica but
also non-pregnant women and men [9]. Pica and geopha-
gia are associated with anemia [5, 10], gastrointestinal
obstruction, and heavy metal poisoning [11, 12]. If picked
up in childhood, pica can continue into adulthood and
remain throughout life [9]. Several co-morbidities, such
as symptoms of avoidant/restrictive food intake disorder,
general eating disorders, depression, and anxiety, and less
positive body image have recently been reported to be
associated with pica [13]. The prevalence of pica among
children has been reported to vary between countries [6—
8, 14-17]. Several factors, such as sex (female) and fam-
ily history of pica, have been associated with the disorder
[14]. Craving, alleviating gastrointestinal upset, hypersal-
ivation, religious practice, culture, being a natural stimu-
lant, and feeling relief are the main reasons for pica [9, 18,
19].

Adolescents are young, growing individuals [20]. It has
been estimated that there are 1.2 billion adolescents aged
between 10 and 19 years in the world, 90% of whom are
in low- or middle-income countries [21]. There are spe-
cific health programs for adolescents in several countries,
although this is not the case for those in Sudan, which
is the second-largest African country. Adolescents in
Sudan have recently been shown to have a high preva-
lence of obesogenic behaviors and bullying victimiza-
tion [22]. Sudanese adolescents have been found to have
a high level of anemia and trace element deficiency [23].
Pica is widely practiced by Sudanese women [24], and it
is associated with anemia in pregnant women [25] and
schoolchildren in Sudan [26]. Thus, the current study
was conducted to investigate the prevalence and fac-
tors associated with pica among adolescent schoolchil-
dren in Sudan. The results of this study will be useful for

caregivers, researchers, and health planners to assess the
magnitude of the problem and to provide evidence-based
interventions.

Methods
Study area
River Nile is one of the 18 states of Sudan. Based on the
2008 census, its total population was 1,120,441 [27]. The
state has seven localities (the lowest administrative units
in Sudan).

Study population and design

A school-based cross-sectional study was conducted
from July to September 2022 among students aged
10-19 years in different public primary and second-
ary schools in Almatamah locality. Almatamah local-
ity is adjacent to Khartoum state, about 120 km from
Khartoum, the capital of Sudan. Prior permission was
obtained from the Director of School Education, the
Government of Almatamah, and the selected school
administrators to conduct the study. Informed writ-
ten consent was signed by the students’ parents (guard-
ians). Four primary and secondary public schools (i.e.,
Hajer Alteer, Athawra Kabota, Alkoumer, and Wadi
Alshohda) were chosen from the 16 schools in the local-
ity’s randomly selected schools using a systematic sam-
pling method. A total of 4,931 students were registered in
these four schools. A list of primary- and secondary-level
public schools was collected from the Directorate of
Education in Almatamah. From the identified schools,
subjects were randomly selected from student class lists
based on a systematic random sampling approach. The
total sample size (384) was randomly selected from the
four schools through the proportional allocation of sam-
ples to the total number of students in each school. The
total samples of each school were again distributed pro-
portionally to each grade (literacy level). Finally, students
in each grade were selected using systematic random
sampling methods. The consenting students were inter-
viewed using a questionnaire, which was filled in by four
trained medical officers (two males and two females),
and their confidentiality was maintained. The question-
naire contained information regarding sociodemograph-
ics (age, sex, mother’s education, mother’s occupation,
and father’s education). In this study, we followed the
definition of symptoms of pica as the “persistent desire
to eat uncooked food or non-food substances for at
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least one month,” which was recently used in Uganda.
Moreover, the adolescents were asked questions modi-
fied from those asked of pregnant women in Sudan and
Uganda: “What type of uncooked or non-food substance
do you desire or eat?” “Have you eaten this substance dur-
ing the last month?” and “If the answer to the above ques-
tion is yes, what type of non-food substance do you crave
or consume?” Thereafter, each participant’s weight and
height were taken twice, and the average was calculated
using standard procedures. The body mass index (BMI)
Z-score was computed using the World Health Organiza-
tion’s BMI Z-score reference [28].

Sample size

The sample size of 384 adolescents was estimated (n),
with an assumed maximum (50%) prevalence of symp-
toms of pica among adolescents. A maximum prevalence
(50%) [29] of symptoms of pica was assumed because
there were no data on the prevalence of symptoms of
pica in children in Sudan. This was calculated using a
single proportional formula (n=Z%pq/d%). Q=(1—p),
Z1 — o= confidence interval (CI) of 95% =1.96, d =mar-
gin of error of 5% =0.05[30].

Statistics

Data were entered into the computer using the IBM
Statistical Package for the Social Sciences® for Win-
dows version 22.0 (SPSS Inc., New York, USA). The
proportions were expressed as frequencies (%). Con-
tinuous data were evaluated for normality using the
Shapiro—Wilk test and were non-normally distributed.
The non-normally distributed data were expressed as
median (interquartile range (IQR)). Univariate analysis
was performed with symptoms of pica as the dependent

Page 3 of 5

variable and sociodemographics (age, gender, BMI
Z-score, and educational level) as the independent vari-
ables. Variables with P<0.20 in the univariate analysis
were entered in a logistic regression with backward
elimination. The adjusted odds ratios (AORs) and 95%
CI were calculated. A two-sided P-value of<0.05 was
considered statistically significant.

Results

Of the 384 enrolled adolescents, 180 (46.9%) and 204
(53.1%) were male and female, respectively. The median
(IQR) of their age and BMI Z-score was 15.1 (13.1-16.3)
years and — 0.6 (— 1.5-0.3), respectively. The fathers of
254 (66.1%) and the mothers of 241 (62.8%) enrolled
adolescents had an education equivalent to or more
than the secondary level. The majority (90.9%) of the
mothers were housewives.

The prevalence of symptoms of pica was 30.7%,
accounting for 118 adolescents. The most common
type of pica was geophagia (eating clay and sand;
102/118 adolescents, 86.4%), followed by pagophagia
(eating ice; 14/118 adolescents, 11.8%) and consuming
flour (starch; 2/118 adolescents, 1.6%). Compared with
males, a significantly higher number of females showed
symptoms of pica. There was no significant difference
in age, BMI Z-score, father’s education level, moth-
er’s education level, and mother’s occupation among
adolescents with symptoms of pica and those with-
out (Table 1). Logistic regression analysis showed that
females (AOR=3.52, 95% CI=2.15-5.78) and those
with a lower level of father’s education (AOR=2.05,
95% CI=1.26-3.34) were associated with symptoms of
pica (Table 2).

Table 1 Univariate analysis of the factors associated with pica among adolescents schoolchildren in Sudan, 2022

Variables Total (number=384 Adolescents who Adolescents who did OR 95%Cl P
consumed pica not consume pica
(number=118) (number =266)
Median (interquartile range)
Age, years 15.1(14.0-16.3) 153 (14.1-16.7) 15.0 (13.9-15.9) 1.14  0.99-1.31 0.056
Body mass z-score —0.62 (— 1.5-0.35) — 041 (= 1.3-0.50) —0.74 (= 1.6-0.30) 111 095-1.30 0.167
Frequency (proportion)
Sex Male 80 (46.9) 33(28.0) 47 (55.3) Reference
Female 204 (53.1) 85 (72.0) 119 (44.7) 322 201-5.14 <0.001
Mother education ~ >secondary level 241 (62.8) 70 (59.3) 171 (64.3) Reference
< secondary level 143 (37.2) 48 (40.7) 95 (35.7) 124 0.79-1.93 0337
Mother occupation Housewife 349 (90.9) 105 (89.0) 244 (91.7) Reference
Employed 35(9.1) 3(11.0) 22 (8.3) 133 064-2.72 0.436
Father education >secondary level 254 (66.1) 70 (59.3) 184 (69.2) Reference
< secondary level 130 (33.9) 48 (40.7) 82 (30.8) 154 0.98-242 0.058
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Table 2 Adjusted logistic regression analysis of the factors
associated with pica among adolescents schoolchildren in
Sudan, 2022

Variables OR 95%Cl P
Median (interquartile range)
Age, years 1.09  0.94-1.26 0.253
Body mass z-score 110 0.93-1.31 0.231
Frequency (proportion
Sex Male Reference
Female 352 2.15-5.78 < 0.001
Father education > secondary level Reference
<secondary level 205 1.26-334 0.004

Discussion

The current study showed that the prevalence of symp-
toms of pica in adolescents in northern Sudan was 30.7%.
Geophagia (eating clay and sand; 102/118, 86.4%) and
pagophagia (eating ice) were the most common types of
pica. Our results reported a 30.4% prevalence of symp-
toms of pica among adolescents, which is lower than the
prevalence rate (74.4%) previously reported among chil-
dren 7-15 years old in Zambia [14]. Moreover, the preva-
lence of symptoms of pica in our study was lower than
that among primary schoolchildren aged 10-18 years in
western Kenya (73.1%) [15]. We previously observed that
160 out of 396 (40.4%) pregnant Sudanese women prac-
ticed pica [31]. Recently, Nakiyemba et al. reported that
57.0% of pregnant women in Uganda practiced pica [4].

Conversely, the prevalence of pica in our study was
much higher than that reported among children in
Ghana (9.1%) [6], Iran (6.7%) [7], Switzerland (10.0%) [8],
Germany (12.3%) [16], Nepal (12.5%) [17], and France
(0%) [32]. It should be noted that it could be difficult to
assess the actual/true prevalence of pica because its defi-
nition varies, different methods are used to collect data,
and some people may not report practicing pica or even
do it secretly [19]. Furthermore, the prevalence of pica
may vary in different populations due to different reasons
for practicing it, such as religious practice, culture, and
famine [18].

In the current study, geophagia was found in 86.4% of
adolescents and pagophagia in 11.8%. This is consistent
with our previous results, which showed that soil was the
most consumed pica substance by pregnant Sudanese
women [31]. Likewise, Abu et al. reported clay/soil/dust,
paper, and chalk to be the most common materials con-
sumed by children with pica in Ghana [33]. Sadeghzadeh
et al. found that soil (62.3%) and paper (31.2%) were the
materials most consumed by children in Iran [7]. Eat-
ing clay, sand, and ice was the most commonly practiced
form by pregnant women in Uganda [4].
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Our results showed that females had a 3.5 times higher
risk of pica, consistent with previous reports showing
that geophagy was more prevalent in girls (80.2%) than
in boys 67.7%) in Zambia [14]. Conversely, a previous
study showed no significant difference in gender and
pica prevalence in Iran [7] and Germany [13]. In the cur-
rent study, a lower level of father’s education was associ-
ated with pica (AOR=2.05). However, previous studies
have revealed that education levels were not associated
with pica [13, 34]. The prevalence of pica was the same
between women who received education about pica and
those who did not [35]. Although our results showed no
association between age and pica, previous studies have
found age to be associated with pica [36, 37].

This study has some limitations. The validated meas-
ure called “pica, avoidant/restrictive food intake disorder,
and Rumination Disorder Interview” was not used in the
study. Thus, we were not able to clearly trace back to the
DSM-5 criteria [1] and exclude other sociocultural influ-
ences and mental or medical conditions.

Conclusion

In Sudan, pica is common among adolescents, especially
females. Caregivers should assess pica in adolescents.
Further research is needed to develop guidelines, medical
training, and practice.

Abbreviations

BMI Body mass index

BAZ BMl-for-age Z-score

@] Confidence interval

SPSS Statistical package for the social sciences
IQR Interquartile range

WHO The world health organization

Acknowledgements
The authors would like to thank all the participants who participated in this
study.

Author contributions

MAA and IA conceived the study; AA and AA supervised the work, guided
the analysis and critically reviewed the manuscript; MAA and IA prepared
the analysis plan, performed the data analysis, and wrote the first draft of the
paper; and AA and AA supervised data collection. All authors reviewed and
approved the final manuscript.

Funding
None received.

Availability of data and materials

The datasets generated and/or analyzed during the current study are not pub-
licly available (because the manuscript is still under the peer review process)
but are available from the corresponding author upon reasonable request.

Declarations

Ethical approval and consent to participate

The current work was conducted per the Declaration of Helsinki. The study
was approved by the ethical board of Faculty of Medicine, University of
Khartoum, Sudan with reference number # 9, 2021. All participants (with their



Ahmed et al. Journal of Eating Disorders (2023) 11:49

guardian) signed written informed consent. The authors followed all measures
to ensure the privacy and confidentiality of participants, such as excluding
personal identifiers during data collection.

Consent for publication
Not applicable.

Competing interests
The authors have nothing to declare.

Author details

"Faculty of Medicine, University of Khartoum, Khartoum, Sudan. 2Depart-
ment of Pediatrics, Unaizah College of Medicine and Medical Sciences,
Qassim University, Unaizah 56219, Saudi Arabia. *Department of Pediatrics,
College of Medicine, Qassim University, Buraydah, Saudi Arabia. “Department
of Obstetrics and Gynecology, Unaizah College of Medicine and Medical Sci-
ences, Qassim University, Unaizah 56219, Saudi Arabia.

Received: 5 February 2023 Accepted: 21 March 2023
Published online: 27 March 2023

References

1. American Psychiatric Association. Diagnostic and statistical manual of
mental disorders. Diagnostic Stat Man Ment Disord. American Psychiatric
Publishing: American Psychiatric Association; 2013

2. Organization WH. Deutsches Institut fir Medizinische Dokumentation...-
Google Scholar. 2021. [cited 2023 Mar 12]. Available from: https://scholar.
google.com/scholar_lookup?title=Internationale+Klassifikation+der+
Krankheiten+und-+verwandter4+Gesundheitsprobleme+(ICD),4-11.4+
Revision&publication_year=2021&

3. Young SL. Pica in pregnancy: new ideas about an old condition. Annu
Rev Nutr. 2010,30:403-22.

4. Nakiyemba O, Obore S, Musaba M, Wandabwa J, Kiondo P. Covariates
of pica among pregnant women attending antenatal care at Kawempe
Hospital, Kampala, Uganda: a Cross-sectional study. Am J Trop Med Hyg.
The American Society of Tropical Medicine and Hygiene; 2021;105:909.

5. Gosdin L, Tripp K, Mahama AB, Quarshie K, Amoaful EF, Selenje L, et al.
Predictors of anaemia among adolescent schoolchildren of Ghana. J Nutr
Sci. 2020;,9:e43.

6. Intiful FD, Wiredu EK, Asare GA, Asante M, Adjei DN. Anaemia in pregnant
adolescent girls with malaria and practicing pica. Pan Afr Med J; 2016;24.

7. Sadeghzadeh M, Khoshnevisasl P, Sadeghzadeh S. The relation between
pica and iron deficiency in children in Zanjan, Islamic Republic of Iran: a
case-control study. East Mediterr Heal J. 2017;23:404-7.

8. Murray HB, Thomas JJ, Hinz A, Munsch S, Hilbert A. Prevalence in primary
school youth of pica and rumination behavior: the understudied feeding
disorders. Int J Eat Disord. 2018;51:994-8.

9. Huebl L, Leick S, Guettl L, Akello G, Kutalek R. Geophagy in Northern
Uganda: perspectives from consumers and clinicians. Am J Trop Med
Hyg. 2016;95:1440-9.

10. Lemoine A, Tounian P. Childhood anemia and iron deficiency in
sub-Saharan Africa-risk factors and prevention: a review. Arch Pediatr.
2020;27:490-6.

11. Leung AKC, Hon KL. Pica: a common condition that is commonly missed-
an update review. Curr Pediatr Rev. 2019;15:164-9.

12. Miller JD, Collins SM, Omotayo M, Martin SL, Dickin KL, Young SL. Geopha-
gic earths consumed by women in western Kenya contain dangerous
levels of lead, arsenic, and iron. Am J Hum Biol. 2018;30.

13. Hartmann AS, Zenger M, Glaesmer H, Strau3 B, Brahler E, De Zwaan M,
et al. Prevalence of pica and rumination behaviours in adults and associa-
tions with eating disorder and general psychopathology: findings form a
population-based study. Epidemiol Psychiatr Sci. 2022,31.

14. Nchito M, Wenzel Geissler P, Mubila L, Friis H, Olsen A. Effects of iron and
multimicronutrient supplementation on geophagy: a two-by-two facto-
rial study among Zambian schoolchildren in Lusaka. Trans R Soc Trop
Med Hyg. 2004,98:218-27.

15. Geissler PW, Mwaniki DL, Thiongo F, Michaelsen KF, Friis H. Geophagy,
iron status and anaemia among primary school children in Western
Kenya. Trop Med Int Health. 1998;3:529-34.

Page 5 of 5

16. Hartmann AS, Poulain T, Vogel M, Hiemisch A, Kiess W, Hilbert A.
Prevalence of pica and rumination behaviors in German children aged
7-14 and their associations with feeding, eating, and general psycho-
pathology: a population-based study. Eur Child Adolesc Psychiatry.
2018;27:1499-508.

17. Ford ND, Bichha RP, Parajuli KR, Paudyal N, Joshi N, Whitehead RD, et al.
Factors associated with anaemia among adolescent boys and girls 10-19
years old in Nepal. Matern Child Nutr. 2022;18(Suppl 1).

18. Njiru H, Elchalal U, Paltiel O. Geophagy during pregnancy in Africa: a
literature review. Obstet Gynecol Surv. 2011,66:452-9.

19. Traugott MT, Singh M, Raj DK, Kutalek R. Geophagy in India: a qualitative
exploratory study on motivation and perception of female consumers.
Trans R Soc Trop Med Hyg. 2019;113:123-30.

20. Programming for Adolescent Health and Development. Report of a
WHO/UNFPA/UNICEF Study Group on Programming for Adolescent
Health-PubMed [cited 2023 Jan 15]. Available from: https://pubmed.ncbi.
nim.nih.gov/10352574/

21. Adolescent Nutrition: Policy and programming in SUN+ countries | ENN.
[cited 2023 Jan 15]. Available from: https://www.ennonline.net/page/
renderforpdf/4989

22. Smith L, Jacob L, Shin J II, Tully MA, Pizzol D, Lépez-Sanchez GF, et al. Bul-
lying victimization and obesogenic behaviour among adolescents aged
12 to 15 years from 54 low- and middle-income countries. Pediatr Obes.
2021;16.

23. Abdelrahim Il, Mahgoub HM, Mohamed AA, Ali NI, Elbashir MI, Adam I.
Anaemia, folate, zinc and copper deficiencies among adolescent school-
girls in eastern Sudan. Biol Trace Elem Res. 2009;132:60-6.

24. Ahmed S, Abdullahi H, Adam I. Practice of pica among pregnant women
in Khartoum, Sudan. Int J Gynecol Obstet. 2012;118.

25. Abdelgadir MA, Khalid AR, Ashmaig AL, Ibrahim ARM, Ahmed A-AM,
Adam I. Epidemiology of anaemia among pregnant women in Geizera,
central Sudan. J Obstet Gynaecol. 2012;32:42-4.

26. Hussein MD, Mohamed S. Prevalence of anaemia in preschool children
in Karma Albalad area, Northern State, Sudan. East Mediterr Health J.
2014,20:33-8.

27. 5Th Sudan Population and Housing Census-2008. 2009.

28. BMI-for-age (5-19 years). [cited 2023 Jan 29]; 2023. Available from:
https.//www.who.int/toolkits/growth-reference-data-for-5to19-years/
indicators/bmi-for-age

29. Arifin WN. Introduction to sample size calculation. Educ Med J.
2013;5:89-96.

30. OpenEpi-Toolkit Shell for Developing New Applications. [cited 2023 Mar
20]. 2023. Available from: http://wwww.openepi.com/SampleSize/SSPro
porhtm

31. Ahmed S, Abdullahi H, Adam I. Practice of pica among pregnant women
in Khartoum, Sudan. Int J Gynecol Obstet. 2012;118:71.

32. Bertrand V, Tiburce L, Sabatier T, Dufour D, Déchelotte P, Tavolacci MP.
Estimated prevalence and care pathway of feeding and eating disorders
in a French Pediatric population. Nutrients. Nutrients; 2021;13.

33. Abu BAZ, van den Berg VL, Raubenheimer JE, Louw VJ. Pica practices
among apparently healthy women and their young children in Ghana.
Physiol Behav. 2017;177:297-304.

34. Macheka LR, Olowoyo JO, Matsela L, Khine AA. Prevalence of geophagia
and its contributing factors among pregnant women at Dr. George
Mukhari Academic Hospital Pretoria. Afr Health Sci. 2016;16:972-8.

35. Konlan KD, Abdulai JA, Konlan KD, Amoah RM, Doat AR. Practices of pica
among pregnant women in a tertiary healthcare facility in Ghana. Nurs
open Nurs Open. 2020;7:783-92.

36. Mishori RMC. Pica: an age-old eating disorder that's often missed. J Fam
Pr.2014,63:E1-4.

37. LiuH, Burns RT, Spencer BR, Page GP, Mast AE. Demographic, clinical, and
biochemical predictors of pica in a large cohort of blood donors. Transfu-
sion. 2021;61:2090-8.

Publisher’s Note
Springer Nature remains neutral with regard to jurisdictional claims in pub-
lished maps and institutional affiliations.


https://scholar.google.com/scholar_lookup?title=Internationale+Klassifikation+der+Krankheiten+und+verwandter+Gesundheitsprobleme+(ICD),+11.+Revision&publication_year=2021
https://scholar.google.com/scholar_lookup?title=Internationale+Klassifikation+der+Krankheiten+und+verwandter+Gesundheitsprobleme+(ICD),+11.+Revision&publication_year=2021
https://scholar.google.com/scholar_lookup?title=Internationale+Klassifikation+der+Krankheiten+und+verwandter+Gesundheitsprobleme+(ICD),+11.+Revision&publication_year=2021
https://scholar.google.com/scholar_lookup?title=Internationale+Klassifikation+der+Krankheiten+und+verwandter+Gesundheitsprobleme+(ICD),+11.+Revision&publication_year=2021
https://pubmed.ncbi.nlm.nih.gov/10352574/
https://pubmed.ncbi.nlm.nih.gov/10352574/
https://www.ennonline.net/page/renderforpdf/4989
https://www.ennonline.net/page/renderforpdf/4989
https://www.who.int/toolkits/growth-reference-data-for-5to19-years/indicators/bmi-for-age
https://www.who.int/toolkits/growth-reference-data-for-5to19-years/indicators/bmi-for-age
http://wwww.openepi.com/SampleSize/SSPropor.htm
http://wwww.openepi.com/SampleSize/SSPropor.htm

	Prevalence and associated factors of symptoms of pica among adolescent schoolchildren in northern Sudan: a cross-sectional study
	Abstract 
	Background 
	Methods 
	Results 
	Conclusion 

	Background
	Methods
	Study area
	Study population and design
	Sample size
	Statistics

	Results
	Discussion
	Conclusion
	Acknowledgements
	References


