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Abstract 
Background: Recent evidence for the effects of vitamin D and recognition of the high prevalence of 
its deficiency has increased the interest in it. Vitamin D-sub nutrition may contribute to the risk of 
a wide range of disorders. Methods: The females in the child-bearing period attending the endo-
crinology and orthopedic out-patient clinics complaining of pain and/or tenderness at the groin 
were evaluated. Patients with chronic metabolic or skeletal illness, primary hyperparathyroidism, 
and patients receiving drugs that interfere with bone mineral metabolisms were excluded. One 
hundred accepted and consented to participation in the study. All the participants were subjected 
to full history taking, clinical evaluation, laboratory investigations including serum Ca, Ph, PTH, 
ALP, TSH, F T4, F T3, Cortisol level, and 25(OH)D level. Plain X-ray was done for the regions of bony 
tenderness. The subjects were divided into 2 groups based on the presence or absence of pseu-
do-fractures (looser zones). They were treated and followed up till normalization of the labora-
tory parameters and healing of the looser zones. Results: The mean age for patients was 30.45 ± 
5.8, their mean 25(OH) vitamin D level was 14.7 ± 5.9 ng/ml, the mean PTH was 195.7 ± 162.6, and 
looser zones were evident in the X-rays of 34 patients. The serum 25(OH)D showed significant 
negative correlations with veiling, parity, localized hip pain, and tenderness, ALP, PTH, but, a sig-
nificant positive correlation with sun exposure, dairy products consumption, vitamin D supple-
mentation, and serum calcium levels. The independent factors associated with hypovitaminosis D 
were the lack of sun exposure, lack of vitamin D supplementation, and the presence of pseudo- 
fracture (p ≤ 0.009, 0.038, and 0.001 respectively). No surgery was required in any of our patients. 
Conclusions: Vitamin D deficiency is common in our region. The main risk factors are decreased 
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sun exposure, low dairy products consumption, and lack of vitamin D supplementation. Successful 
medical treatment may be helpful to satisfy the patient, avoid true fracture and further major sur-
gical treatments. 
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1. Introduction 
Interest in vitamin D deficiency is increasing. It has been appreciated not only for its role in calcium homeosta-
sis, and bone health [1] but also, for its role in many non-skeletal diseases and non-skin cancers [2]-[4]. Severe 
deficiency results in rickets and osteomalacia [5], while, less severe deficiency has been associated with numer-
ous negative skeletal consequences, including secondary hyperparathyroidism, increased bone turnover, en-
hanced bone loss, and fracture risk [5] [6]. High prevalence of vitamin D deficiency was reported even in sunny 
climate areas of the world [7]. Because 1,25-dihydroxyvitamin D {1,25(OH)2D} can be normal, high, or low in 
vitamin D deficiency [8], the most commonly used and most sensitive index for assessing vitamin D status is 
25-hydroxy vitamin D {25(OH)D}. 

Many factors as age, sex, pubertal status, latitude, season, race, and ethnicity influence serum concentrations 
of 25(OH)D [9] [10]. In developing countries such as Egypt, data on clinical and subclinical vitamin D defi-
ciency status are scarce. The aim of this study was to evaluate the successful medical treatment and its role in 
avoiding fractures and major surgical interference. We chose the females in the childbearing period as they 
represent the most vulnerable group for this problem. 

2. Material & Methods 
After approval by the local institutional ethics committee at our hospital, we started this observational study 
from January to June 2015. The females in the child-bearing period attending the endocrinology and orthopedic 
out-patient clinics complaining of pain and/or tenderness at the groin especially if associated with generalized 
bone aches, muscle weakness, or bone minerals abnormalities were evaluated. The exclusion criteria included 
subjects with clinical features suggestive of any concurrent chronic illness including diabetes mellitus, primary 
hyperparathyroidism, other metabolic bone diseases; and intake of any drug that interferes with bone mineral 
metabolisms, such as glucocorticoids, anticonvulsants, and antituberculous drugs. From 135 patients met the in-
clusion criteria, only 100 accepted and consented for participation in the study.  

History taking from the participants stressed on age, parity, no of children, history of veiling, sunlight expo-
sure questionnaire (>30 minutes/day is considered satisfactory), feeding habits especially dairy products, intake 
of drugs containing calcium and vitamin D. Clinical evaluation included weight and height measurement, calcu-
lation of the body/mass index BMI (weight/m²), musculoskeletal examination. Laboratory investigations in-
cluded complete blood picture (CBC), random blood sugar, serum calcium (Ca), phosphorus (Ph), parathormone 
(PTH), alkaline phosphatase (ALP), thyroid stimulating hormone (TSH), Free T4, Free T3, Cortisol level, 
25(OH)D level. Blood samples were collected from subjects in the fasting state without venostasis under basal 
conditions for estimation of total Ca, Ph, ALP, 25(OH)D, and PTH. The serum was centrifuged at 4˚C for 15 
min at 1200 × g and divided into 5 aliquots, which were refrigerated. Serum Ca, Ph, and ALP were estimated on 
the same day, and the remaining aliquots were stored at −20˚C until 25(OH)D and PTH were assessed by Che-
molumencence immunoassay. According to the kit manufacturers, the normal laboratory range in adults for total 
serum Ca is (8.10 - 10.04 mg/dL), serum Ph is (2.5 - 4.8 mg/dL), serum ALP at 37˚C is 100 - 275 IU/L, 
25(OH)D (reference range: 9.0 - 37.6 ng/mL), and PTH (reference range: 13 - 66 pg/mL). Plain x-ray was done 
for the regions of bony tenderness. MRI was done for some cases whenever X-rays were not satisfactory. The 
subjects were divided into 2 groups based on the presence or absence of pseudo-fractures (looser zones). The 
patients with looser zones were treated by a loading dose of vitamin D3 (200,000 Unit), followed by 50,000 Unit 
daily for one week, then 50,000 Unit weekly till normalization of the laboratory parameters, and then 1000 Unit 
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daily. The patients without looser zones were treated using the same regimen, but, without the loading dose 
(20,0000 Unit). Every 4 weeks, the patients were followed up clinically and by laboratory investigation for Ca, 
ALP, PTH, and 25(OH)D for all patients plus plain X-rays for the patients with looser zones till complete im-
provement. 

3. Statistical Analysis 
Data was collected and included in a data based system and analyzed by statistical package of social sciences 
(SPSS Inc, Chicago, USA version 20) parametric data were expressed as mean ± SDs. It was analyzed statisti-
cally using student t-test, while non parametric data were expressed as percentages and were analyzed using chi 
square. The pearson correlation coefficients were used to study the correlation between different parametric va-
riables, spearman correlation coefficients were used to study the correlation with non-parameteric variables. 
Multiple linear regression analysis was done to estimate the independent variables associated with vitamin D de-
ficiency, P values < 0.05 were considered significant. 

4. Results 
A total of 100 female patients in the child-bearing period with a mean age of 30.45 ± 5.8 (range: 20 - 40) years 
participated in the study. Their mean BMI was 26.8 ± 3.6 (range: 21 - 35) kg/m². Only 17 patients reported Sun-
light exposure more than 30 minutes/day, while, 84 patients reported veiling. In relation to parity, 82 patients 
were multipara. Only 28 patients reported dairy products intake and 30 patients got Supplementation of vitamin 
D containing drugs. There was high incidence of fatigue and generalized body aches (63% and 65% respective-
ly). Localized hip pain was the main complaint in 49 patients and tenderness was found in 48 patients. Looser 
zones were evident in the X-rays of 34 patients. The mean Ca level was 7.14 ± 0.64 (range 6 - 8.2) mg/dL, the 
mean Ph level was 3.22 ± 0.069 (range 2 - 4.5) mg/dL, the mean ALP was 228 ± 79 (range 78 - 423) IU/L, the 
mean 25(OH)D level was 14.7 ± 5.9 (range 6 - 30) ng/ml, and the mean PTH was 195.7 ± 162.6 (range 33 - 712) 
(Table 1). 

Comparing the two groups with and without pseudo-fractures, significant differences were found, as the pa-
tients with looser zones were multipara, had less vitamin supplementation, had more fatigue, generalized bone 
ache, proximal muscle weakness, localized hip pain and localized hip tenderness, lower serum Ca level, higher 
ALP level and PTH level (P value ≤0.000) (Table 2). 

 
Table 1. Demographic and base line characteristics of the patients group. 

Variable Patients (n = 100) 
Age (Years) 20 - 40 (30.45 ± 5.8) 
BMI (kg/m²) 21 - 35 (26.8 ± 3.6) 

Sunlight exposure (Yes/No) 17% - 83% 
Veiling (Yes/No) 84% - 16% 
Parity (Yes/No) 72% - 28% 

Dairy products intake (Yes/No) 28% - 72% 
Supplementation (Yes/No) 30% - 70% 

Fatigue (Yes/No) 63% - 37% 
Generalized body aches (Yes/No) 65% - 35% 

Localized hip pain (Yes/No) 49% - 51% 
Localized hip tenderness (Yes/No) 48% - 52% 

Looser zone in X-rays (Yes/No) 34% - 66% 
Clinical improvement (<4wk/>4wk) 62% - 28% 

Ca (mg/dL) 6 - 8.2 (7.14 ± 0.64) 
Ph (mg/dL) 2 - 4.5 (3.22 ± 0.69) 
ALP (IU/L) 78 - 423 (228 ± 79) 

25 OH vit D (ng/ml) 6 - 30 (14.7 ± 5.9) 
PTH (pg/ml) 33 - 712 (195.7 ± 162.6) 

BMI: body mass index; Ca: calcium; Ph: phosphorus; ALP: alkaline phosphatase; PTH: parathormone. 
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Table 2. Comparison of Clinical and biochemical data between the groups of patient with and without looser zones. 

Variable Group1 (without pseudofracture) (66) Group11 (with pseudofracture) (34) P 

Age (Years) 30 ± 5.9 31.1 ± 5.6 0.7 

BMI ((kg/m²) 26.3 ± 3.4 27.5 ± 3.5 0.09 

Sun exposure (Yes/No) 12/54 4/30 0.3 

Veiling (Yes/No) 14/52 5/29 0.09 

Parity (Yes/No) 23/43 5/29 0.02 

Dairy products intake (Yes/No) 17/49 5/29 0.156 

Supplementation (Yes/No) 25/41 6/28 0.01 

Proimal muscle weakness (Yes/No) 27/39 23/11 0.01 

Fatigue (Yes/No) 18/37 32/13 0.000 

Generalized body aches (Yes/No) 24/42 23/11 0.433 

Localized hip pain (Yes/No) 25/41 25/9 0.001 

Localized hip tenderness (Yes/No) 23/43 28/6 0.000 

Ca (mg/dL) 7.36 ± 0.6 6.85 ± 0.57 0.000 

Ph (mg/dL) 3.3 ± 0.7 3.2 ± 0.6 0.632 

ALP (IU/L) 203 ± 81 258 ± 63.3 0.000 

25 OH vit D (ng/ml) 17.7 ± 5.3 11 ± 4.35 0.000 

PTH (pg/ml 140 ± 130 265.6 ± 173.7 0.000 

Quantitative variables are expressed as mean ± SD and compared using student t test. Categorical variables are expressed as percentage and compared 
using Chi square. BMI: body mass index; Ca: calcium; Ph: phosphorus; ALP: alkaline phosphatase; PTH: parathormone. P value ≤ 0.05 was consi-
dered significant. 

 
Analysis of the association between the serum 25(OH)D level and the demographic, clinical, and laboratory 

variables revealed many significant correlations. The serum 25(OH)D showed significant negative correlations 
with veiling, parity, localized hip pain, and tenderness, ALP level, PTH level, but, a significant positive correla-
tion with sun exposure, dairy products consumption, vitamin D supplementation, serum Ca level (Table 3). 

Using multiple variable linear regression analysis, the independent factors associated with hypovitaminosis D 
were the lack of sun exposure, lack of vitamin D supplementation, and the presence of pseudofracture (P ≤ 0.009, 
0.038, and 0.001 respectively) (Table 4).  

All the clinical symptoms improved before 4 weeks in 62 patients (62%), and after 4 weeks in the remaining 
28 patients (28%) (Table 1). This improvement was significantly correlated with the serum level of 25(OH)D, 
(P ≤ 0.000) (Table 3). All the looser zones disappeared, meaning full mineralization of the poorly mineralized 
matrix. No surgery was required in any of our patients (Figure 1, Figure 2). 

5. Discussion 
Cutaneous production from sun exposure represents the main source of vitamin D [11], as naturally occurring 
dietary sources are limited, and supplementation or food fortification are inconsistent, or non-existent [12]. The 
amount and effectiveness of ultraviolet B radiation (UVB) from sunlight that reaches the skin are affected by 
many variables as time of day, season, latitude, altitude, clothing, veils, illiteracy, cultural habits, sunscreen use, 
pigmentation, and age [13]. The risk for vitamin D deficiency increases with little sun exposure, especially 
women who wear veils and decreased absorption of vitamin D from the intestine [14]. Vitamin D exerts wide- 
ranging effects, due, in part, to the fact that most tissues in the body contain receptors for 1,25(OH)2D [15]. Vi-
tamin D is important in a number of physiologic processes, including calcium and phosphate absorption for the 
mineralization of the skeleton, innate and adaptive immunity, and homeostasis of a number of organs. Chronic 
vitamin D deficiency in adults results in osteoporosis, osteomalacia, muscle weakness, and increased risk of falls 
[16] [17].  

Poor vitamin D intake and low blood levels of vitamin D metabolites are associated with increased incidence 
and severity of several autoimmune diseases involving the T-helper type 1 lymphocyte [18], including multiple  
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Table 3. The association of serum 25(OH) vitamin D level with demographic, clinical and laboratory variables. 

Variable 
25(OH)D 

Spearman’s r P-value 

Age (years) −0.354 0.724 

BMI −1.690 0.09 

Sun exposure 0.452 0.000 

Veiling −0.233 0.01 

Dairy consumption 0.367 0.000 

Vitamin D supplementation 0.379 0.003 

Parity −0.340 0.001 

Fatigue −0.239 0.019 

Proximal muscle weakness −0.188 0.06 

Body ache −0.204 0.04 

Localized hip pain −0.327 0.001 

Localized hip tenderness −0.293 0.001 

Ca 4.217 0.000 

Ph 0.494 0.623 

ALP −3.802 0.000 

PTH −4.105 0.000 

Improvement of symptoms −0.748 0.0000 

BMI: body mass index; Ca: calcium; Ph: phosphorus; ALP: alkaline phosphatase; PTH: parathormone. 
 

Table 4. Multiple linear regression analysis for factors associated with hypovitaminosis D (n = 100). 

Variable 
Odd ratio (CI 95%) 

T P 

Age (years) −0.63 0.95 

BMI (Kg/m²) −1.063 0.950 

Sun exposure 2.678 0.009 

Veiling −0.234 0.816 

Intake of dairy products −0.639 0.525 

Vitamin D supplementation −2.106 0.038 

Parity 1.596 0.114 

Proximal weakness 0.553 0.582 

Diffuse body aches 0.108 0.915 

Localized hip pain −1.281 0.204 

Localized hip tenderness 1.327 0.188 

Pseudo-fracture −3.543 0.001 

BMI: body mass index. 
 

sclerosis [19], rheumatoid arthritis [20], type I diabetes [21], systemic lupus erythematosus [22] and psoriasis 
[23]. Lower levels of vitamin D, adjusted for body mass index, are also associated with increased risk of hyper-
tension, myocardial infarction, and death as a result of cardiovascular disease [24]. Its deficiency in children 
causes rickets, and in adults, causes osteomalacia due to poor mineralization of the newly formed bone matrix 
(the osteoid) [25]. While bone deformities were associated with rickets, fractures and pseudofractures often were 
often associated with osteomalacia [26]. 

We agree with Henry and Bowyer [27] in that the combination of dietary deficiency of vitamin D, lack of  
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(a)                                              (b)                                        (c) 

Figure 1. (a): Plain X-ray showing the looser zone in the neck of the right femur (white arrow). (b): MRI showing the looser 
zone. (c): Plain X-ray after healing of the looser zone 
 

   
(a)                     (b) 

Figure 2. (a): Plain X-ray showing the looser zone in the neck of the right femur (white arrow). (b): Plain X-ray after healing 
of the looser zone. 

 
exposure to sunlight, especially in women who wear traditional dress, limited intake of calcium and frequent 
pregnancies with subsequent lactation, severely affect the calcium metabolism, resulting in a negative calcium 
balance. Our study revealed significant negative correlations for serum 25(OH)D with veiling, parity, and a sig-
nificant positive correlation for it with sun exposure, dairy products consumption, vitamin D supplementation, 
serum calcium levels. Also, multiple variable linear regression analysis showed that lack of sun exposure and 
lack of vitamin D supplementation represent two independent factors associated with hypovitaminosis D (P ≤ 
0.009, 0.038 respectively). 

Radiologically, osteomalacia may present with areas of no-or poorly-mineralised osteoid, recognised on radi-
ographs as zones of increased radiolucency perpendicular to the long axis of the bone, named “Pseudofractures” 
or “Looser’s zones” [28] [29]. Although Looser zones were reported in the literature as sporadic case reports [29] 
[30], but, this study represents the first, up to the best of our knowledge, to present this high number of cases 
with pseudofractures who represented 34% of patients. Also, the presence of pseudofractures represented an in-
dependent factor for hypovitaminosis D by Multiple variable linear regression analysis (P ≤ 001). A pseudo-
fracture may be transferred to a true fracture, as a result of stress on the weak bone zone. No patient in our study 
got a true fracture as we agree with other authors [29]-[32], who reported that Pseudofractures often heal with 
calcium and vitamin D supplements if the diagnosis is made early. But, we add to them the high index of suspi-
cion and adherence of the patients to the treatment protocol and instructions to avoid the potentially serious 
complications including true fractures. Also, the looser zones need to be investigated for other causes of osteo-
malacia as thyroid and parathyroid levels, renal functions, ultrasound examination of the neck. 

Less severe vitamin D deficiency is quite common [33], often described as vitamin D insufficiency or inade-
quacy [34], causes stimulation of the parathyroid glands, which may lead to a high bone turnover, bone loss, 
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pain, limitation of movements, and hip fractures [35]. Fractures may be predisposed by increased risk of falls or 
by repetitive stress on the demineralized bone. In our study, the mean PTH was 195.7 ± 162.6 pg/ml and the se-
rum 25(OH) vitamin D showed significant negative correlations with the PTH level. 

We agree with Ohishi et al. [30] in that close follow up is important for many reasons. Of which, to avoid 
hypercalcemia or transformation to true fracture, monitor the early clinical and the later laboratory response to 
treatment, proper deciding when surgery become necessary before the incidence of complications, and the criti-
cal balance between the risk/benefit of early mobilization. High index of suspicion in vitamin D deficiency 
should be raised when you apparently healthy female adults complain from non-traumatic coxalgia especially if 
associated with generalized bone ache and muscle weakness. The importance of this is declared when we com-
pare the cost benefit of successful medical treatment in face of surgical treatment for true fracture or further 
complications as hip joint arthroplasty in a young productive adult. 

We agree with Lee and Lashari [29] in that not all pseudofractures require prophylactic fixation. Every case 
should be individually evaluated and managed by a team of an endocrinologist, an orthopedic surgeon, and a 
psychiatrist. A special care may be required for Obese, uncontrollable patients, who are susceptible to multiple 
falls or were heavy workers as they may be considered high-risk candidates for true fractures, and hence may be 
in greater need for prophylactic fixation. 

Our study has several limitations including the limited number of patients, absence of a control group, the fact 
that we recruited participants in one setting, decreases generalizability of our findings, and absence of histologi-
cal correlation with vitamin D deficiency. 

6. Conclusion 
Vitamin D deficiency is common at our region. The main risk factors are decreased sun exposure, low dairy 
products consumption, and lack of vitamin D supplementation. The possibility of vitamin D deficiency should 
be considered when young patients present with non-traumatic hip pain and generalized bone aches. Successful 
medical treatment may be helpful to satisfy the patient, avoid true fracture and further major surgical treatments, 
such as hip arthroplasty. 
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