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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

Fadel Naim et al.
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
اﻟدﻣﺎﻏﻳﺔ

ﻣﻠﺧــص :اﻟﺳــﻛﺗﺔ اﻟدﻣﺎﻏﻳــﺔ ﻣــرض ﻳﺻــﻳب اﻟﻛﺛﻳــر ﻣــن اﻟﻧــﺎس و ﻟــﻪ اﻟﻌدﻳــد ﻣــن اﻷﺳــﺑﺎب واﻟﻣﺿــﺎﻋﻔﺎت
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
اﻟﺷﻣس و ذﻟك ﻟﺗﺣﺳﻳن ﻛﺛﺎﻓﺔ اﻟﻌظﺎم ﻟﻣرﺿﻰ اﻟﺷﻠﻝ اﻟﻧﺻﻔﻲ اﻟﻣﺻﺎﺑﻳن ﺑﺎﻟﺳﻛﺗﺔ اﻟدﻣﺎﻏﻳﺔ .ﻟﻬذا اﻟﻐرض

أﺟرﻳت ﻫذﻩ اﻟدراﺳﺔ اﻹﻛﻠﻳﻧﻳﻛﻳﺔ ﻋﻠـﻰ ) (27ﻣـرﻳض ﻛﻠﻬـم ﻳﻌﻳﺷـون ﻓـﻲ ﻏـزة و ﻣﺣﺎﻓظـﺔ ﺷـﻣﺎﻝ ﻏـزة ﺣﻳـث

ﺗــم ﺗﺷﺧﻳﺻــﻬم أﻧﻬــم ﻣﺻــﺎﺑون ﺑﺎﻟﺷــﻠﻝ اﻟﻧﺻــﻔﻲ ﺑﻌــد اﻟﺳــﻛﺗﺔ اﻟدﻣﺎﻏﻳــﺔ وﻛﻠﻬــم ﻋوﻟﺟـوا ﻓــﻲ ﻣﺳﺗﺷــﻔﻰ اﻟوﻓــﺎء

ﻟﻠﺟراﺣﺔ ٕواﻋﺎدة اﻟﺗﺄﻫﻳﻝ اﻟﺗﺧﺻﺻﻲ .

ﻋﻧـد ﺑداﻳــﺔ اﻟد ارﺳــﺔ اﺧﺑــر اﻟﻣرﺿـﻰ ﻋــن طﺑﻳﻌــﺔ اﻟد ارﺳــﺔ ،ﺛـم ﻗـﺎم اﻟﻣرﺿــﻰ ﺑﺗﻌﺑﺋــﺔ اﺳـﺗﺑﻳﺎن ﺣــوﻝ ﺟــﻧس ،ﻋﻣــر ،ﺗــﺎرﻳﺦ

اﻟﻣــرض و اﻟﻣﺗﻐﻳـرات اﻷﺧــرى ذات اﻟﻌﻼﻗــﺔ ﺑﺎﻟد ارﺳــﺔ  .ﺛــم أﺧــذت اﻟﺑﻳﺎﻧــﺎت اﻷوﻟﻳــﺔ ﺑﺎﺳــﺗﺧدام ﺟﻬــﺎز اﻣﺗﺻــﺎص أﺷــﻌﺔ
ﻗﺳـم اﻟﻣرﺿـﻰ إﻟـﻰ ﻣﺟﻣـوﻋﺗﻳن أﺣـدﻫﻣﺎ ﻋوﻟﺟـت ﺑـﺈ اﺳـﺗﺧدام اﻟﻛﺎﻟﺳـﻳوم ﻣـﻊ
ﻣزدوج اﻟطﺎﻗﺔ ﻟﻣﻧطﻘﺔ أﻗﺻﻰ اﻟﺳﺎﻋد .ﺛـم َ
ﻓﻳﺗــﺎﻣﻳن د واﻷﺧــرى ﻋوﻟﺟــت ﺑﺎﻟﻛﺎﻟﺳــﻳوم ﻣــﻊ اﻟﺗﻌــرض ﻟﻠﺷــﻣس ﻟﻣــدة ﺳــﺎﻋﺔ ﻳوﻣﻳــﺎ ) (9 -8ﺻــﺑﺎﺣﺎ و اﺳــﺗﻣرت ﻓﺗ ـرة
اﻟﻌﻼج ﺳﺗﺔ ﺷﻬور و ﻓﻲ أﺛﻧﺎء ذﻟك ﻛﺎن اﻟﺑﺎﺣث ﻳﻠﺗﻘـﻲ ﻣـﻊ اﻟﻣرﺿـﻰ ﺷـﻬرﻳﺎ ﻟﻳﻌطـﻳﻬم ﻋﺑـوة ﻋـﻼج ﺟدﻳـدة و ﻳـزورﻫم
ﻓـﻲ اﻟﺑﻳـت ﻟﻠﺗﺄﻛـد أن اﻟﻣرﺿـﻰ ﻳﺳــﺗﺧدﻣون اﻟﻌـﻼج ﺑﺷـﻛﻝ ﻣﻧــﺗظم .و ﺑﻌـد ﺳــﺗﺔ أﺷـﻬر ﺧﺿـﻊ اﻟﻣرﺿــﻰ ﻟـﻧﻔس اﻟﻔﺣــص

اﻷوﻝ ﺑــﻧﻔس اﻟﻧظــﺎم و ﻋﻠــﻰ ﻧﻔــس اﻟﺟﻬــﺎز وﺗــم ﺗﺟﻣﻳــﻊ اﻟﺑﻳﺎﻧــﺎت اﻟﻧﻬﺎﺋﻳــﺔ ﻓــﻲ ﺟــدوﻝ و ﺗــم ﺗﺣﻠﻳﻠﻬــﺎ ﺑﺎﺳــﺗﺧدام ﺑرﻧــﺎﻣﺞ

اﻹﺣﺻﺎء ﻟﻠﻌﻠوم اﻻﻧﺳﺎﻧﻳﻪ اﻟﻧﺳﺧﺔ).(12

أظﻬــرت اﻟﻧﺗــﺎﺋﺞ اﻧــﻪ وﺟــد ﺗﺣﺳــن ﻓــﻲ ﻛﺛﺎﻓــﺔ اﻟﻌظــﺎم ﻋﻧــد  %71ﻣــن اﻟﻣرﺿــﻰ اﻟــذﻳن اﺳــﺗﺧدﻣوا اﻟﻛﺎﻟﺳــﻳوم

وﺗﻌرﺿوا ﻟﻠﺷﻣس ﺑﻳﻧﻣﺎ  %66ﺗﺣﺳﻧوا ﻣن اﻟذﻳن اﺳﺗﺧدﻣوا اﻟﻛﺎﻟﺳﻳوم وﻓﻳﺗﺎﻣﻳن د.

ﻓــﻲ ﻛــﻼ اﻟﺣــﺎﻟﺗﻳن ﺣــدث ﺗﺣﺳــن ﻓــﻲ ﻛﺛﺎﻓــﺔ اﻟﻌظــﺎم و ﻟﻛــن اﻟﻣرﺿــﻰ اﻟــذﻳن اﺳــﺗﺧدﻣوا اﻟﻛﺎﻟﺳــﻳوم وﺗﻌرﺿـوا

ﻟﻠﺷﻣس ﺗﺣﺳﻧوا ﺑﺷﻛﻝ أﻓﺿﻝ.

أوﺻت اﻟدراﺳﺔ ﻟﻠوﻗﺎﻳﺔ ﻣن ﺣدوث ﻧﻘص ﻓﻲ ﻛﺛﺎﻓﺔ اﻟﻌظﺎم ﻟﻣرﺿﻰ اﻟﺷﻠﻝ اﻟﻧﺻﻔﻲ ﺑﻌـد اﻟﺳـﻛﺗﺔ ،ﻳﻧﺻـﺢ ﺑﺎﻟـذات ﻓـﻲ

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.

اﻟﻛﻠﻣﺎت اﻟﻣﻔﺗﺎﺣﻳـﺔ :ﻛﺛﺎﻓـﺔ اﻟﻌظـم  :اﻟﻛﺎﻟﺳـﻳوم ﻓﻳﺗـﺎﻣﻳن د اﻟﺗﻌـرض ﻷﺷـﻌﺔ اﻟﺷـﻣس اﻟﺟﻠطـﺔ اﻟدﻣﺎﻏﻳـﺔ
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.

Figure 1: Dexa result seen in a hemiplegic patient on both side

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
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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.
0.8
70%

71%

67%

0.7
60%

0.6
50%

0.5
40%

0.4

33%
30%

29%
0.3

20%

0.2
10%

0.1
0%

0

improved

improv ed

not improved

Diagram 1: Bone mineral density after calcium
and vitamin d therapy

not improv ed

Diagram 2 Bone mineral density
after calcium and sun exposure
therapy
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Table I: The effect of Sex on bone mineral density regardless of treatment
Variable

T –score before

Distribution

Number treatment (-1,01to -2,5)

Sex

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

Male

8

50%

12,5%

Female

13

77%

62%

80%

70%

67%

67%

60%

50%
50%

40%
33%
30%

20%

10%

0%

Before treat

After treat
Age gr. 1

Age gr. 2

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 )
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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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