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Vitamin D levels in patients attending a tertiary care hospital in
Mogadishu, Somalia: a retrospective review of 28,125 cases
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SUMMARY

OBJECTIVE: The objective of this study was to identify the prevalence and risk factors for vitamin D deficiency among patients attending a tertiary
hospital in Mogadishu, Somalia.

METHODS: This retrospective study examined the results of serum 25-hydroxy-vitamin D tests of 28,125 patients admitted to Somalia Mogadishu-
Turkey Training and Research Hospital between January 2017 and December 2021. Vitamin D insufficiency is defined as 20-30 ng/mL, deficiency
as 10-19 ng/mL, and severe deficiency as <10 ng/mL.

RESULTS: Atotal of 28,125 patients with amean age of 44.27+20.4 years were included in the study. The majority of patients were in the age group of
19-40years. The mean serum level of 25-hydroxy-vitamin D was 28.42+15.34 ng/mL. Of the patients included in the study, 5.8% (1,618/28,125) had
vitamin D sufficiency, 6.5% (1,826/28,125) had vitamin D insufficiency, 41.8% (11,761/28,125) had vitamin D deficiency, and 45.9% (12,920/28,125)
had severe vitamin D deficiency. The mean serum 25-hydroxy-vitamin D levels were lower in females than in males (p<0.001).

CONCLUSION: The study indicated a high prevalence of vitamin deficiency among patients attending the largest tertiary care hospital, particularly
female patients and older people. It is recommended to develop educational and awareness programs, and campaigns to reduce vitamin D deficiency
in the population, especially those at high risk.
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INTRODUCTION recommendations for adequate 25(0.H.) D concentrations
Vitamin D deficiency is one of the major public health prob- in the general population®.
lems affecting over 1 billion people worldwide'. Vitamin D is Circulating 25(O.H.) D is a reliable indicator of vitamin D
essential for every individual to lead a healthy life. Vitamin D nutritional status. Recently, many studies have used 30 ng/mL
is a prohormone and fat-soluble vitamin. Even though a small as a cutoff value, and most experts now recommend 2ff ng/mL
amount of vitamin D is obtained from food, the major amount as the normal level of 25(0.H.) D, 20-29 ng/mL as vitamin
of vitamin D is obtained from exposure to the ultraviolet-B D insufficiency, and ecomng/mL as vitamin D deficiency’.
(UVB) component of sunlight’. Many studies have shown that inadequate levels of vitamin
There is an ongoing debate over the determination of D can lead to a variety of negative health conditions, from
serum 25-hydroxy-vitamin D (25(0.H.)D) concentration rickets and osteoporosis to obesity, type 2 diabetes, hyper-
for defining the vitamin D status"’. Additionally, the vita- tension, depression, fibromyalgia, and Parkinson’s disease®”.
min D range varies between populations and depends upon Vitamin D deficiency may even contribute to the develop-
many factors. Therefore, the Scientific Advisory Committee ment of cancers as well as cardiovascular disease, Alzheimer’s
on Nutrition (SACN) has recently contributed an excellent disease, stroke, autoimmune diseases, pelvic floor diseases,
overview of the current vitamin D status as well as defined and periodontal disease’.
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Vitamin D deficiency in Somalia

Many studies have been conducted on vitamin D in dif-
ferent age groups, diseases, ethnic groups, and populations.
However, our knowledge on vitamin D levels among people
in Somalia is limited. To be the baseline for future research, to
the best of our knowledge, this is the first comprehensive study
to be reported from Somalia. Therefore, we aimed to examine
the prevalence and risk factors of vitamin D deficiency among
patients attending a tertiary hospital in Somalia.

METHODS

This retrospective study was carried out by examining the results
of serum 25(0.H.) D tests 0f 28,125 patients who were admitted
to Somalia Mogadishu-Turkey Training and Research Hospital
between January 2017 and December 2021. Our institution is
the largest hospital in Somalia and provides a tertiary level of
care to more than 2 million people in Mogadishu. The city of
Mogadishu, where the study was conducted, is located at 2°4’
north, 45°22’ east latitude, with an average daily and annual
sunlight of 8.4 and 3066 h, respectively, and receives 70% of
possible sunlight.

The data were retrieved from the hospital’s electronic data-
base following the approval of the Research Ethics Committee
of Somalia Mogadishu-Turkey Recep Tayyip Erdogan Training
and Research Hospital (Approval number: 21.09.2021,
MSTH/7426). Informed consent from study participants was
waived due to the retrospective nature of the study. Abstracted
data included age, gender, and year. Repeated measurements
obtained from the same patient in different admissions were
excluded from the analysis.

The 25(0.H.) D levels were measured by the chemilumi-
nescent immunoassay method with the Mindray CL-2000i
Chemiluminescence Immunoassay System in the biochem-
istry laboratory. According to the Endocrine Society Clinical
Practice Guidelines, patients were divided into four categories
based on their serum 25(0.H.) D levels: vitamin D sufficiency
was defined as >30 ng/mL, insufficiency as 2030 ng/mL, defi-
ciency as 10-19 ng/mL, and severe deficiency as <10 ng/mL%°.

Statistical analysis

Analysis was carried out using Statistical Package for the Social
Science (IBM SPSS, Version 25.0. Armonk, NY: IBM Corp.)
for the Windows software. Data were expressed as frequency
(n) and percentage (%) for qualitative variables and arithme-
tic mean and standard deviation values (MeanSD) for quan-
titative variables. The 2 test or Fisher’s exact test was used for
categorical variables, and the independent-sample t-test was

used for continuous variables. The one-way analysis of variance

2

(ANOVA) test followed by the Tukey post-hoc test was per-
formed for multiple comparisons. The type I error rate was
set at 0.05. A p<0.05 was considered statistically significant.

RESULTS

A total of 28,125 patients were enrolled in the study. The mean
age of patients was 44.27+20.4 years, and 59.8% were females.
‘The majority of patients were in the age group of 19—40 years.
The mean serum level of 25(0.H.) D was 28.42+15.34 ng/mL.
Of the patients included in the study, 5.8% (1,618/28,125)
had vitamin D sufficiency, 6.5% (1,826/28,125) had vitamin D
insufficiency, 41.8% (11,761/28,125) had vitamin D deficiency,
and 45.9% (12,920/28,125) had severe vitamin D deficiency.
The baseline characteristics of the patients are shown in Table 1.

Table 2 presents the differences in mean 25(0.H.) D lev-
els between groups stratified by age, gender, and year. When
the mean serum 25(0.H.) D levels were evaluated according
to the years, it was highest in 2017 and 2021 and was lowest

Table 1. Baseline characteristics of the patients (n=28125).

I N

Year
2017 5043 (17.9)
2018 5285 (18.8)
2019 5153(18.3)
2020 5615 (20)
2021 7029 (25)
Gender
Male 11301 (40.2)
Female 16824 (59.8)
Age groups (years)
0-12 1491(5.3)
13-18 1083 (3.9)
19-40 9332 (33.2)
41-60 8530 (30.3)
>60 7689 (27.3)
Age (Mean £ SD) 44.27+20.4
25(0.H.) D (ng/mL)
<10 12920 (45.9)
10-19 11761 (41.8)
20-30 1826 (6.5)
>30 1618(5.8)
25(0.H.) D level (Mean £ SD) 28.42+15.34

25(0.H.) D: 25-hydroxy-vitamin D.
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in 2018 (p<0.001). The mean serum 25(0.H.) D levels were
33.18+16.74 ng/mL for the males and 25.23%13.4 ng/mL for

the females. The mean serum 25(0.H.) D levels were lower in

Table 2. Patient characteristics stratified by mean serum
25-hydroxyvitamin D level.

Characteristics e -value
25-hydroxyvitamin D level p

Year
2017 30.8+£14.98
2018 24.52+12.86
2019 26.21+£13.97 <0.001*
2020 28.75£14.87
2021 31.01+17.61
Gender
Male 33.18+£16.74
Female 25.23+134 000t
Age (years)
0-12 37.67+£18.85
13-18 25.861£14.49
19-40 26.17£13.48 <0.001*
41-60 27.78+£14.59
>60 30.44+16.64
*p<0.05.

females than in males (p<0.001). The mean serum 25(0.H.)
D levels according to age groups were as follows: 37.67 ng/mL
for 0-12 years of age, 25.86 ng/mL for 13-18 years of age,
26.17 ng/mL for 19—40 years of age, 27.78 ng/mL for 41-60
years of age, and 30.44 ng/mL for >60 years of age. The mean
levels of 25(0O.H.) D among children 0-12 years of age were
significantly higher than those found for the other age groups
(p<0.001).

The prevalence of vitamin D severe deficiency (<10 ng/
mL) was lowest in 012 years of age (23.8%), while the high-
est rates of prevalence were noted in females (54.8%), in those
19—40 years of age (51.3%), and 2018 (57.1%). A comparison
of sociodemographic characteristics according to the serum

25(0.H.) D level is shown in Table 3.

DISCUSSION

Vitamin D deficiency, which is becoming a serious health
problem worldwide, is an issue that affects many individuals
of all ages and genders. The overwhelming frequency of vita-
min D deficiency among Somali patients at this largest ter-
tiary hospital in Mogadishu, Somalia, is the major finding of
this 5-year retrospective study. As a result, our study found
that the prevalence of vitamin status levels varied depending
on their thresholds; the highest prevalence was severe vitamin
D deficiency, which accounted for 45.9% (12,920/28,125),

Table 3. Comparison of sociodemographic characteristics of the study population according to the serum 25-hydroxyvitamin D level.

25(0H) D level _ _ .
intervals (ng/mL) <10 ng/mL 10-19 ng/mL 20-30 ng/mL >30 ng/mL

Year
2017 1965 (39) 2580(51.2) 477 (9.5) 21(0.4)
2018 3019 (57.1) 2098 (39.7) 141(2.7) 27 (0.5)
2019 2792 (54.2) 2108 (40.9) 211(4.1) 42(0.8) <0.001*
2020 2289 (40.8) 2320 (41.3) 343(6.1) 663(11.8)
2021 2855 (40.6) 2655 (37.8) 654(9.3) 865(12.3)

Gender
Male 3698 (32.7) 5689 (50.3) 1208 (10.7) 706 (6.2) <0001
Female 9222 (54.8) 6072 (36.1) 618(3.7) 912 (5.4)

Age groups (years)
0-12 355(23.8) 779 (52.2) 241(16.2) 116(7.8)
13-18 580 (53.6) 384 (35.5) 54(5) 65 (6)
19-40 4788 (51.3) 3628 (38.9) 389 (4.2) 527 (5.6) <0.001*
41-60 4012 (47) 3597 (42.2) 491(5.8) 430(5)
>60 3185 (41.4) 3373 (43.9) 651(8.5) 480 (6.2)

*p<0.05.
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followed by vitamin D deficiency, which accounted for 41.8%
(11,761/28,125). The other vitamin D thresholds had a low
prevalence of 5.8% (1,618/28,125) in vitamin D sufficiency and
6.5% (1,826/28,125) in vitamin D insufficiency. In our study,
the mean serum level of 25(O.H.) D was 28.42+15.34 ng/mL.
A study conducted in Riyadh, Saudi Arabia, showed a mean
serum 25(O.H.) D level of 35.5+30.6 ng/mL". Another study
in Kathmandu, Nepal, found that the total mean serum vita-
min D was 19.69£13.68 ng/mL". The findings of this study
showed that vitamin D deficiency among Somali patients
attending this largest tertiary care hospital is alarmingly high.

Although Somalia is in one of the sunniest parts of the
world, our study has similar vitamin D status problems to some
parts of Africa, Asia, and the Middle East'2. A recent system-
atic review including 195 studies from 44 countries worldwide
which used the same cutoff points in our study presented that
88.1% had a mean of 25(O.H.) D values below 30 ng/mL",
whereas another recent systematic review and meta-analysis
study found that one in five people living in Africa had a low
25(0.H.) D concentration using a less than 30 nmol/L cutoff
point®. In Saudi Arabia, vitamin D deficiency and insufficiency
reached 67.8%". In Benghazi, Libya, the estimated vitamin
D deficiency was 76.1.1%, and insufficiency was 15.2%"4.
In Kathmandu, Nepal, vitamin D deficiency was 69.6%, and
insufficiency was 16%!'". In Lebanon, vitamin D deficiency
was 63%, and insufficiency was 20.5%". In Egypt, the esti-
mated prevalence was 77% for vitamin D deficiency and 15%
for vitamin D insufficiency®.

According to the gender variation of vitamin D deficiency
in this study, the female population (59.8%) was more pre-
dominant than the male population (40.2%). Globally, the
female gender is one of the most important predictors of vita-
min D deficiency’®!%. The increased frequency seen in females
was comparable with other studies in Saudi Arabia (78.1%)",
Libya (58.8%)", Nepal (76.1%)'", and Bangladesh (46%)".
This finding was due to some factors that females predominate
for vitamin D deficiency. Females are 2.8 times more likely to
develop vitamin D deficiency than males. Other factors, such
as cultural factors (clothing styles), reduced outdoor activities,
aggressive sun protection, and low vitamin D intake, could
contribute to vitamin D deficiency®!%.

This study found that the mean age was 44.27+20.4 years.
The majority of patients were in the age group of 1940 years.
The mean age was 36.2£0.9 years in Benghazi, Libya'?, 40.5£14.4
years in Kathmandu, Nepal!, 47£16.3 years in Chattogram,
Bangladesh'®, and 46.9+16.3 in Riyadh, Saudi Arabia'.

Our study showed that the mean serum vitamin D con-
centration among genders was 33.18+£16.74 ng/mL in males

4

and 25.23+13.4 ng/mL in females. The mean level of serum
vitamin D concentrations was lower in females than in males.
In Benghazi, Libya, a study showed that the mean serum vita-
min D concentrations by gender were 15.4 ng/mL (95%CI
14.6-16.2) in males and 13.2 ng/mL (95%CI 12.5-13.9) in
females'. A study similar to our study conducted in Kathmandu,
Nepal, showed that the mean serum vitamin D concentration
by gender was 22.38+17.07 ng/mL in males and 18.89+15.25
ng/mL in females'!.

Vitamin D deficiency was seen in 54.8% of female patients
and 51.3% in the group aged 1940 years, while the least of the
patients with vitamin D levels were found in the group aged
13-18 years. Various studies reported a similar observation of
lowering vitamin D status levels among females and older peo-
ple, such as studies in Saudi Arabia, Libya, and Nepal'®'"14,

The observation of various reports of older people or
increased ages that have lowered vitamin D serum concentration
is because the older group might not be having vitamin D and
calcium supplements or decreased dietary intake, diminished
sunlight exposure, reduced skin thickness, impaired intestinal
absorption, and impaired hydroxylation of vitamin D in liver

15-17

and kidney”". Another necessary explanation is that those
younger ages in this study have higher vitamin D levels than
older ages where the MENA region (the Middle East/Africa)
generally spends more time outdoors compared with other age
groups with lower vitamin D levels'®'*'®. Vitamin D deficiency
is predominant in females due to a diet lack of calcium and
vitamin D intake, lack of exposure to sunlight due to indoor
lifestyle of females, low education levels, and the whole body

covering among Muslim women'%.

Limitations

Several limitations of the study need to be acknowledged.
First, the study findings were limited by the use of a retro-
spective design. Thus, it did not represent the whole popu-
lation. Second, the study could not analyze the related risk
factors and variables that are important in vitamin D status.
Notwithstanding these limitations, this study represents the
first comprehensive assessment of vitamin D levels in Somali
people living in Somalia. Additionally, the large sample size and
inclusion of all age groups removed selection bias and increased
the generalizability of the results.

CONCLUSION

The study highlighted a high prevalence of vitamin D deficiency
among patients attending our largest tertiary care hospital, par-
ticularly among female and older people. To reduce vitamin D
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deficiency, we recommend developing intensive educational and
awareness programs and campaigns to increase the population
knowledge and limit the spread of vitamin D deficiency that
engulfs the nation. Furthermore, a large-scale, multicentric,
or community-based study should be conducted in the near
future to determine the more accurate prevalence and to assess
the factors that contribute to the vitamin D level of different
modifiable and non-modifiable factors to the health problem
of the hypovitaminosis-D burden.

ETHICAL STATEMENT

Ethical approval for this research was provided by the Somalia
Mogadishu-Turkey Recep Tayyip Erdogan Training and Research
Hospital Ethics Committee (Approval number: 21.09.2021-
MSTH/7426). The database management under privacy leg-
islation and the presented study followed the ethical principle
of the Declaration of Helsinki.

REFERENCES

1. Mitri J, Pittas AG. Vitamin D and diabetes. Endocrinol Metab
Clin North Am. 2014;43(1):205-32. https://doi.org/10.1016/j.
ecl.2013.09.010

2. MostafaWZ, Hegazy RA. Vitamin D and the skin: focus on acomplex
relationship: areview. J Adv Res. 2015;6(6):793-804. https://doi.
org/10.1016/j.jare.2014.01.011

3. Mogire RM, Mutua A, Kimita W, Kamau A, Bejon P, Pettifor JM,
et al. Prevalence of vitamin D deficiency in Africa: a systematic
review and meta-analysis. Lancet Glob Health. 2020;8(1):e134-
42, https://doi.org/10.1016/52214-109X(19)30457-7

4.  Scientific-Advisory Committee. SACN. Vitamin D and health.
[Internet]. 2016. [cited on 2022 Dec 2]. Available from: https://
www.gov.uk/government/groups/scientific-advisorycommittee-
on-nutrition

5. Maghbooli Z, Sahraian MA, Ebrahimi M, Pazoki M, Kafan S, Tabriz
HM, et al. Vitamin D sufficiency, a serum 25-hydroxyvitamin D at
least 30 ng/mL reduced risk for adverse clinical outcomes in patients
with COVID-19 infection. PLoS One. 2020;15(9):e0239799.
https://doi.org/10.1371/journal.pone.0239799

6. Callegari ET, Reavley N, Garland SM, Gorelik A, Wark JD. Vitamin D
status, bone mineral density and mental healthin young Australian
women: the safe-D study. J Public Health Res. 2015;4(3):594.
https://doi.org/10.4081/jphr.2015.594

7. Candido FG, Bressan J. Vitamin D: link between osteoporosis,
obesity, and diabetes? Int J Mol Sci. 2014;15(4):6569-91. https://
doi.org/10.3390/ijms15046569

8. Holick MF, Binkley NC, Bischoff-Ferrari HA, Gordon CM, Hanley
DA, Heaney RP et al. Guidelines for preventing and treating vitamin
D deficiency and insufficiency revisited. J Clin Endocrinol Metab.
2012;97(4):1153-8. https://doi.org/10.1210/jc.2011-2601

9.  Alzaheb RA. The prevalence of hypovitaminosis D and its
associated risk factors among women of reproductive age in
Saudi Arabia: a systematic review and meta-analysis. Clin Med

5

AVAILABILITY OF DATA AND MATERIALS

The dataset used and analyzed in the study is available from

the corresponding author upon reasonable request.

AUTHORS’ CONTRIBUTIONS

MAN: Data curation, Investigation, Methodology, Project admin-
istration, Resources, Supervision, Validation, Writing — origi-
nal draft, Writing — review & editing. EK: Conceptualization,
Methodology, Visualization, Writing — original draft, Writing
— review & editing. MAHK: Conceptualization, Investigation,
Methodology, Project administration, Resources, Supervision,
Validation, Visualization, Writing — original draft, Writing —
review & editing. HHE: Project administration, Supervision,
Writing — original draft, Writing — review & editing. MAH:
Investigation, Resources, Validation, Writing — original draft,
Writing — review & editing. KNB: Formal Analysis, Software,
Writing — original draft, Writing — review & editing.

Insights Womens Health. 2018;11:1179562X18767884. https://
doi.org/10.1177/1179562X18767884

Alfawaz H, Tamim H, Alharbi S, Aljaser S, Tamimi W. Vitamin D
status among patients visiting a tertiary care center in Riyadh,
Saudi Arabia: a retrospective review of 3475 cases. BMC Public
Health.2014;14:159. https://doi.org/10.1186/1471-2458-14-159

11. Poudel N, Dhakal SS, Sukhupayo R, Karki DB. Vitamin D deficiency
among patients visiting a tertiary care hospital: a descriptive cross-
sectional study. JINMA J Nepal Med Assoc. 2020;58(231):839-42.
https://doi.org/10.31729/jnma.5645

12. Alsuwadia AO, Farag YM, Sayyari AA, Mousa DH, Alhejaili FF,
Al-Harbi AS, et al. Prevalence of vitamin D deficiency in Saudi
adults. Saudi Med J. 2013;34(8):814-8. PMID: 23974452

13. Hilger J, Friedel A, Herr R, Rausch T, Roos F, Wahl DA, et al. A
systematic review of vitamin D status in populations worldwide.
Br J Nutr. 2014;111(1):23-45. https://doi.org/10.1017/
S0007114513001840

Omar M, Nouh F, Younis M, Younis M, Nabil N, Saad M, et al. Vitamin
D status and contributing factors in patients attending three
polyclinics in Benghazi Libya. J Adv Med Med Res. 2017;24(5):1-
13. https://doi.org/10.9734/JAMMR/2017/37483

15. Salman S, Khouzami M, Harb M, Saleh B, Boushnak MO, Moussa
MK, et al. Prevalence and predictors of vitamin D inadequacy: a
sample of 2,547 patients in a mediterranean country. Cureus.
2021;13(5):14881. https://doi.org/10.7759/cureus. 14881

16. Botros RM, Sabry IM, Abdelbaky RS, Eid YM, Nasr MS, Hendawy
LM. Vitamin D deficiency among healthy Egyptian females.
Endocrinol Nutr. 2015;62(7):314-21. https://doi.org/10.1016/j.
endonu.2015.03.010

Sadiya S, Masud Rana M, Parvez M, Monowara M, Habib Sheuly A.
Profile of vitamin D in patients attending at tertiary care hospital,
Bangladesh. Am J Intern Med. 2021;9(2):83-6. https://doi.org/
10.11648/}.2jim.20210902.14

10.

14.

17.

Rev Assoc Med Bras. 2024;70(1):e20231100


https://doi.org/10.1016/j.ecl.2013.09.010
https://doi.org/10.1016/j.ecl.2013.09.010
https://doi.org/10.1016/j.jare.2014.01.011
https://doi.org/10.1016/j.jare.2014.01.011
https://doi.org/10.1016/S2214-109X(19)30457-7
https://www.gov.uk/government/groups/scientific-advisorycommittee-on-nutrition
https://www.gov.uk/government/groups/scientific-advisorycommittee-on-nutrition
https://www.gov.uk/government/groups/scientific-advisorycommittee-on-nutrition
https://doi.org/10.1371/journal.pone.0239799
https://doi.org/10.4081/jphr.2015.594
https://doi.org/10.3390/ijms15046569
https://doi.org/10.3390/ijms15046569
https://doi.org/10.1210/jc.2011-2601
https://doi.org/10.1177/1179562X18767884
https://doi.org/10.1177/1179562X18767884
https://doi.org/10.1186/1471-2458-14-159
https://doi.org/10.31729/jnma.5645
https://doi.org/10.1017/S0007114513001840
https://doi.org/10.1017/S0007114513001840
https://doi.org/10.9734/JAMMR/2017/37483
https://doi.org/10.7759/cureus.14881
https://doi.org/10.1016/j.endonu.2015.03.010
https://doi.org/10.1016/j.endonu.2015.03.010
https://doi.org/

Vitamin D deficiency in Somalia

18.

19.

Batieha A, Khader VY, Jaddou H, Hyassat D, Batieha Z, Khateeb
M, et al. Vitamin D status in Jordan: dress style and gender
discrepancies. Ann Nutr Metab. 2011;58(1):10-8. https://doi.
org/10.1159/000323097

Anouti FA, Ahmed LA, Riaz A, Grant WB, Shah N, AliR, et al. Vitamin
D deficiency and its associated factors among female migrants in

6

20.

the United Arab Emirates. Nutrients. 2022;14(5):1074. https://
doi.org/10.3390/nu14051074

Hussain T, Eimal Latif AH, Malik S, Raza S, Saeed T, Salman Zahid
A et al.Vitamin D deficiency and associated risk factors in Muslim
housewives of Quetta, Pakistan: a cross-sectional study. Cureus.
2021;13(9):e17643. https://doi.org/10.775%/cureus.17643

Rev Assoc Med Bras. 2024;70(1):e20231100


https://doi.org/10.1159/000323097
https://doi.org/10.1159/000323097
https://doi.org/10.3390/nu14051074
https://doi.org/10.3390/nu14051074
https://doi.org/10.7759/cureus.17643

