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Abstract: 
Background and purpose: Little information is known about the changes in 
bone mineral density in hemiplegic stroke patients. 
The researcher compared treatment with calcium and vitamin D versus 
calcium and sun exposure in the improvement of bone mineral density after 
stroke. 
Methods: The patients completed questionnaire about their age, sex, history 
of stroke, presence of diseases other than stroke. The questionnaire was 
performed face to face in the presence of witnesses. Bone mineral density was 
measured using DEXA for 27 patients. The patients then were divided into 
two groups, one group received calcium and vitamin D and the other group 
received calcium and were exposed to sun light one hour daily from 8 to 9 in 
the morning. After six months bone mineral density was measured again and 
the data was analyzed using SPSS version 12. 
Results: The T- score for bone mineral density reveals that bone mineral 
density in the hemiplegic side was lower than the non hemiplegic side. In both 
strategies of treatment bone mineral density was improved in most cases with 
different degree, but the results in case of calcium and sun light exposure were 
better  
Conclusion: Bone mineral density was reduced significantly on the 
hemiplegic side in stroke patients, this predisposes patients to fracture. The 
decrease in bone mineral density may be due to decreased sun exposure and 
malnutrition associated with stroke in addition to disuse of the affected part or 
due to mixed factors. The factors sex , age , the affected part are of significant 
effect on both the progression of disease and the result of treatment The 
administration of calcium and vitamin D or calcium and sun light exposure 
improved bone mineral density. The results show that calcium plus light sun 
exposure provide better results 71% versus 66% of that calcium plus vitamin 
D. The researchers recommend continuity of treatment for another six months 
and to follow up patient again. Also it is recommended to make benefit of sun 
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light exposure in treatment of reduced bone mineral density after stroke since 
it provides good results and is cost effective. 
KEY WORDS: Bone Mineral Density (BMD), calcium, vitamin D, sun 
exposure, age, sex,  DEXA. 

دراسة مقارنة بين تأثير الكالسيوم وفيتامين د في مقابل الكالسيوم والتعرض 
للشمس على كثافة العظم لدى مرضى الشلل النصفي بعد الإصابة بالجلطة 

اغيةالدم  
الســكتة الدماغيــة مــرض يصــيب الكثيــر مــن النــاس و لــه العديــد مــن الأســباب والمضــاعفات  :ملخــص

  الثانوية. إحدى هذه المضاعفات هو نقص كثافة العظام
في هذا البحث كان الهدف هو دراسة مقارنه بين تأثير الكالسيوم مع فيتامين د مقابل الكالسيوم و أشعة 

لعظام لمرضى الشلل النصفي المصابين بالسكتة الدماغية. لهذا الغرض الشمس و ذلك لتحسين كثافة ا
) مـريض كلهـم يعيشـون فـي غـزة و محافظـة شـمال غـزة حيـث 27أجريت هذه الدراسة الإكلينيكية علـى (

تــم تشخيصــهم أنهــم مصــابون بالشــلل النصــفي بعــد الســكتة الدماغيــة وكلهــم عولجــوا فــي مستشــفى الوفــاء 
  ل التخصصي .للجراحة وإعادة التأهي

م المرضــى بتعبئــة اسـتبيان حــول جــنس، عمــر، تــاريخ اعنـد بدايــة الدراســة اخبــر المرضـى عــن طبيعــة الدراســة، ثـم قــ
المــرض و المتغيــرات الأخــرى ذات العلاقــة بالدراســة . ثــم أخــذت البيانــات الأوليــة باســتخدام جهــاز امتصــاص أشــعة 

إلـى مجمـوعتين أحـدهما عولجـت بـإ اسـتخدام الكالسـيوم مـع مزدوج الطاقة لمنطقة أقصى الساعد. ثـم قسَـم المرضـى 
) صــباحا و اســتمرت فتــرة 9 -8فيتــامين د والأخــرى عولجــت بالكالســيوم مــع التعــرض للشــمس لمــدة ســاعة يوميــا (

العلاج ستة شهور و في أثناء ذلك كان الباحث يلتقـي مـع  المرضـى شـهريا ليعطـيهم عبـوة عـلاج جديـدة و يـزورهم 
د أن المرضـى يســتخدمون العـلاج بشـكل منــتظم. و بعـد ســتة أشـهر خضـع المرضــى لـنفس الفحــص فـي البيـت للتأكــ

باســتخدام برنــامج  تحليلهــا تــمالأول بــنفس النظــام و علــى نفــس الجهــاز وتــم تجميــع البيانــات النهائيــة فــي جــدول و 
  ).12الإحصاء للعلوم الانسانيه النسخة(

% مــن المرضــى الــذين اســتخدموا الكالســيوم 71عنــد  أظهــرت النتــائج انــه وجــد تحســن فــي كثافــة العظــام
  % تحسنوا من الذين استخدموا الكالسيوم وفيتامين د.66وتعرضوا للشمس  بينما 

فــي كــلا الحــالتين حــدث تحســن فــي كثافــة العظــام و لكــن المرضــى الــذين اســتخدموا الكالســيوم وتعرضــوا 
  للشمس تحسنوا بشكل أفضل.

نقص في كثافة العظام لمرضى الشلل النصفي بعـد السـكتة، ينصـح بالـذات فـي  حدوث أوصت الدراسة للوقاية من 
ضوء الوضع الاقتصادي السيئ في قطاع غزة استخدام الكالسيوم و التعرض اليـومي لأشـعة الشـمس ،  وكـذلك أن 

  تعمل دراسة أخرى على عدد اكبر من المرضى و أن تستمر لفترة أطول.
: الكالسـيوم فيتـامين د التعـرض لأشـعة الشـمس الجلطـة الدماغيـة كثافـة العظـم  :الكلمات المفتاحيـة

  .الشلل النصفي
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Introduction 
Stroke results in a lot of complications which may be acute or subacute late. 
From the late complications is the decrease in bone mineral density. This 
has been attributed to disuse of the hemiplegic side and deprived sun 
exposure and vitamin D deficiency[1,2,10,14,18]. 
The progress of the bone density in the paretic side has not been fully 
determined. 
In this study bone mineral density in the distal forearm in the hemiplegic 
and non hemiplegic side was examined and comparison between calcium 
and vitamin D versus calcium and sun exposure in the improvement of bone 
mineral density was performed [10,11]. 
Methodology  
The study was designed as randomized clinical trial and started from 
October 2006 until April 2007. The study was performed on 27 patients 
with history of stroke 4 months, all patients were followed up in El-wafa  
hospital in Gaza. The inclusion criteria were all hemiplegic patient followed 
in El-wafa hospital with age ranging between ( 35-60 ) years , and the 
exclusion criteria were patients below 35 or more than 60 years of age with 
history of the stroke less than four months, or other medical conditions or 
use other drugs that affect bone mineral density. At the beginning of the 
study, bone mineral density of the forearm was measured in the hemiplegic 
and non hemiplegic side using Dual Energy X- Ray Absorptiometry to 
obtain the baseline data. The patients then were divided into two groups 
randomly.  The patients in the first group (composed of 14 patients with odd 
numbers) received a fixed dose of calcium citrate equivalent to (200) mg 
elemental calcium and (200 I.U) vitamin D3 as cholecalciferol. The second 
group (composed of 13 patients with even numbers) received a fixed dose of 
calcium citrate equivalent to (200) mg elemental calcium and informed to 
expose to sunlight one hour daily (8-9) in the morning. All the patients were 
informed about the nature of the study and completed a questionnaire 
concerning their sex, age, diet, sun exposure and other factors that may 
affect the study results. The questionnaire was done  face to face in the 
presence of witnesses. The protocol of the study was approved by 
HELSINKI committee of the ministry of health in Palestine. After six 
months (end of the study) all patients underwent a second bone mineral 
density examination by the same way and device used at the beginning of 
the study to obtain the final data. The analysis of collected data was carried 
out using the statistical package for social science (SPSS) version 12. The 
steps of data were, questionnaire coding, taking (BMD) before and after 
treatment, data entry and cleaning, frequency tables, cross tab, T-test and 
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NPAR  Welcoxon test. The paired T – Test was used to asses the difference 
between means of the two patient groups. NPAR rank test was used to 
determine the relation between the therapy used and the improvement in 
bone mineral density. The P<0,05 were considered statistically significant. 
 

 
 
    
Results and Discussion 
In this randomized clinical trial, administration of calcium plus vitamin D 
resulted  in improvement in 67% patient and 33% patients worsen, while in 
case of calcium and sun exposure resulted in increase in bone mineral 
density (BMD) in 71% patients and 29% patients worsen at the end of the 
treatment[5,10,12] . The improvement in BMD was in both the paretic side 
and non paretic side but it was better in the paretic side. The improvement 
using calcium and sun exposure was better than calcium and vitamin D and 
reached the statistical significant. In some patients the improvement in bone 
mineral density was 80% compared to the baseline data. The reason that sun 
exposure gave better results is that the sun rays activate vitamin D present  
in the body while if it is administered orally a part of vitamin D may be lost 
due to food interaction or other factors[13,16,17]. The therapeutic  efficacy 
of  sunlight and vitamin D has been demonstrated in the improvement of 
bone mineral density in hemiplegic patients after stroke.  This study showed 
that a reduction in bone mineral density in both 
 hemiplegic and non hemiplegic side after occurance of stroke but this was 
higher in the hemiplegic side. The higher reduction in the paretic side is 
attributed to deprived sun light exposure in addition to disuse of the affected 
part[,3,4,5,13,14]. Also it was clear that the time elapsed from onset of 
stroke played an important role in the reduction in bone mineral density in 
bone mineral density , the longer the history of stroke the higher the 
reduction, this may be due to longer time of deprived sun exposure and 

Figure 1: Dexa result seen in a hemiplegic patient on both side 
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disuse of the affected part in addition bad nutrition due to psychologic factor 
or presence of all these factors together[9,13].  The age of patient is very 
important factor, since body build up and metabolism is reduced in older 
age people. In this study there was improvement in BMD in both age 
groups, but it was better in the younger age group as it appear in the 
diagram below. Also the reduction  in BMD is also higher in older age 
groups[5,7,8].   
The effect of sex on the BMD was pronounced as seen in Table I, The 
reduction in bone mineral density was more pronounced between females 
than between males, while the improvement in males was better than in 
females, this was also clearer in women after menopause. This is due to the 
effect of estrogen hormone on bone formation. After menopause females 
lose estrogen hormone that leads to an increased weakness of bone in 
postmenopausal women [8,15,17].  
The affected part is very important factor, most patients were affected in the 
left side of the body, also improvement was better in the affected side of the 
body. This may be due to the focused attention of therapist and patient on 
the affected part during rehabilitation program or during normal life 
activities. Exercise in addition to treatment provides significant 
improvement in bone mineral density. 
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Diagram 1: Bone mineral density after calcium 
and vitamin d therapy 
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Variable Distribution 
 

 
Number

T –score before 
treatment (-1,01to -2,5) 

T –score after 
treatment        

(-1,01to-2,5) 
Sex Male 

 
Female 

8 
 

13 
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Diagram3:The effect of age group on bone mineral density regardless of treatment method 

Age gr. 1     age ( 35 – 48y ) 

Age gr. 1     age ( 49 – 60y ) 

Table I: The effect of Sex on bone mineral density regardless of treatment 
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Conclusion 
As a result of prolonged disuse and deprived sun exposure there was a 
reduction in bone mineral density in the hemiplegic side and the non 
hemiplegic side but this was higher in the hemiplegic side. 
Treatment with calcium and vitamin D or calcium and sun exposure 
increased BMD after 6 months of treatment in hemiplegic patients but it was 
better in case of calcium and sun exposure.  
The long term effect of the therapy requires further investigation  
The effect of age, sex, and the history of the disease was also pronounced 
Recommendations  
It is recommended to use of calcium plus vitamin D or calcium plus sun 
light exposure for the prevention and treatment of reduced bone mineral 
density after stroke, but longer periods of treatment may be needed. 
 

It is recommended that this clinical trial be repeated on all patients in Gaza 
strip in the future to find the main effects of stroke on hemiplegic patients. 
 

To compare the results it is also recommended to make further 
investigations on patients with comparable diseases which leads to disuse 
and inactivity and bone mineral density reduction. 
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