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Osteoporosis is a communal ailment bounded by a short bone frame and skeletal brittleness, with women’s affection ratio 
being higher than men. It is an expanding public health concern due to the rising average lifespan and the accompanying 
bone fractures constitute a huge strain for both the person and the community in terms of pain, disability, and price. The 
primary objective of the research was to appraise the prevalence of osteoporosis in females aged over 45 years in the 
Khartoum population and show if there is any relation between age and menace issues with osteoporosis. A retrospective 
analytical study was conducted at the Dual Energy X-ray Absorptiometry DEXA scan Department, Khartoum Teaching 
Hospital, Sudan to estimate the prevalence of osteoporosis in females aged over 45 years from February to May 2021. 
The density of mineral bones was measured in 100 patients that were selected randomly and data was collected through 
a data collection sheet containing all the variables. In all the 100 women’s patients age 45+ only 15% of women are 
suffering or at high fracture risk from osteoporosis and 85% show no osteoporosis. The patients whose age is between 
76-85 have reported a high percentage (67%) of osteoporosis. The T-score had a stronger negative connection with 
patient age than the other variables. (height and weight). The highest (0.94) and lowest (0.46) Bone Mineral Density BMD 
values were recorded in patients of age 85+ and 46-55 age group respectively. An increase in the proportion of 
osteoporosis in the women’s population of age 45+ and a decrease in the BMD with the passage of age was observed in 
the Khartoum population. This indicates clear relation between osteoporosis, fracture risk, and the age of patients. 
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INTRODUCTION 

Osteoporosis is a term that refers to a disease in 
which both the bone collagen and bone mineral content 
deteriorate (Shetty et al. 2020). It is defined by a reduction 
in bone density, which results in weak bones that are 
prone to fracture during mild catastrophes (Booz et al. 
2017). A criterion was fixed by the World Health 
Organization (WHO) for osteoporosis built on dual-energy 
x-ray absorptiometry readings. As Bone Mineral Density 
(BMD) diminishes, the relative risk of injury rises 
(Lorentzon, 2019). Osteoporosis is more prevalent in the 
elderly and affects girls at a younger age than gents 
(Kadam et al. 2018). Bone density is diminished in this 
disease because induction does not maintain pace with 
resorption. While the bone is properly mineralized, it is 
weak and aberrant on a microscopic level, with a loss of 
inner structure (Buss et al. 2020). Peak bone mass begins 
about the age of 35 in both sexes and thereafter steadily 
diminishes (Karlsson & Rosengren, 2020). Reduced 

estrogen levels during menopause are connected with an 
accelerated phase of bone loss in women. Following that, 
women have lower bone density than males at any given 
age. Numerous environmental factors and disorders are 
also connected with decreased bone density and are 
thought to have a role in osteoporosis development (Al 
Anouti et al. 2019). Certain individuals can be influenced 
by lifestyle modifications. Exercise and calcium 
consumption during adolescent years are regarded to be 
critical in defining an individual's eventual bone mass and, 
hence, the chance of developing osteoporosis later in life. 
As bone density diminishes, fracture susceptibility rises 
(Zhu & Zheng, 2021).   

Immobility results in reversible osteoporosis. Its 
intensity is related to the time and amount of immobility. 
For example, whereas lengthy periods of amnesia result in 
uniform osteoarthritis of the knee shift all over the 
skeleton, immobilization of a single joint post-fracture 
leads to local osteoarthritic changes (Lieberg, 2018). The 
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WHO created a categorization system for BMD in 1994 
based on the difference in standard deviation (SD) amid a 
patient's BMD and that of an adolescent reference group 
(Fattahi et al. 2019). This value has become frequently 
referred to as a "T-score." A T-record of smaller than or 
equivalent to -2.5 specifies osteoporosis, a T-record lies 
between -1.0 and -2.5 indicates brittle bones, and a T-
record of -1.0 or more represents average skeletal density 
(Ruaro et al. 2020).  

Numerous studies have established a link between 
low BMD and an elevated risk fracture (Abbott, 2020). 
Individuals with a T-score of -2.5 are most likely to crack 
(Abbott et al. 2020). DXEA measures both bone mineral 
content (BMC) and bone portion and then computes 
"spatial" BMD by distributing minerals content in the 
skeleton by bones area. The T-record, which is castoff to 
diagnose bone weakness, is premeditated by deducting 
the avg BMD of the youth sample group from the affected 
individual's BMD and sharing by the young adult 
population's SD (Wei et al. 2021). By subtracting the total 
BMD of a period, ethnic group, BMD is divided by the SD 
of the sample group, and the z-record is measured, which 
is consumed to evaluate the participant's BMD to another 
peer population's BMD and intimate interactions (Paccou 
et al. 2018). DXA is the utmost frequently applied system 
for determining BMD because it provides extremely 
accurate measurements at clinically significant skeletal 
sites. Increased prevalence of osteoporosis in other 
countries, can result in the development of new risk 
factors (Kim et al. 2018).  

Additionally, there was a dearth of published data on 
osteoporosis in Khartoum. The goal of this initiative is to 
reduce the occurrence of osteoporosis in women over 45 
in Khartoum. Dual-energy X-ray absorption spectroscopy. 
Although the extent of the connection between 
osteoporosis, age, and lifestyle factors is unknown, 
research in this area will aid in elucidating the truth about 
the relationship. With this background in mind, the current 
study sought to determine the number of women who 
suffer from osteoporosis and the relationship between 
osteoporosis, fracture risk, and age. Additionally, to 
ascertain whether there is any correlation between height, 
weight, and fracture risk. 
  
MATERIALS AND METHODS 

A retrospective analytical investigation was carried out 
on the female inhabitants of Khartoum city to determine 
the skeletal density. The data was acquired utilizing a 
structured data collecting sheet. The study was carried out 
at the Dual Energy X-ray Absorptiometry DEXA scan 
Department, Khartoum Teaching Hospital, Sudan from 
February to May 2021. A total of 100 female patients 
having aged 45+ were considered for the collection of 
data. All patients’ private information was retained secret. 
Written authorization from the hospital was being 
considered before acquiring the data, the data acquired 
was be saved on a personal computer. Details were 

acquired regarding their age; weight was assessed using 
the same weighing scale throughout the research and the 
tallness was counted via a hedge straddling stadiometer. 
The medical imaging technique for assessing the BMD 
was Hologic DEXA scanner model discovery QDR. 

2.1 Ethics approval of the study 
The Scientific Research and Ethics Committee, 

Faculty of Radiological Sciences and Medical Imaging, 
Alzaiem Alazhari University approved the project. (AAU-
FRSMI-0018/20; dated: 2nd December 2020). Before the 
interview, informed permission was sought from all 
patients who consented to partake in the research. The 
study was conducted voluntarily, and participants were 
able to withdraw at any moment and without reason. 
Participants' anonymity and privacy were preserved, and 
neither the subjects nor the researcher benefited 
financially. 

Human subjects were not harmed in any way during 
this study's procedures and carried out as per the 
research council committee's ethical standards, as well as 
the 1964 proclamation and its subsequent revisions or 
equivalent ethical standards. The Scientific Research and 
Ethics Committee authorized this study. Data 
confidentiality has been protected. 
 
RESULTS  

Osteoarthritis is a bone systemic skeletal condition 
that results in reduced bone strength and an increased 
risk of fragility fracture. The worldwide incidence of 
osteoporosis has a detrimental effect on health systems 
worldwide, and it is estimated that the millions of people at 
high risk of fractures in 2010 will quadruple by 2040. While 
there are other ways for determining BMD, the approach 
most often used in medical care is dual-energy X-ray 
absorptiometry. The results obtained from the DXA 
exhibited that 15% of the Khartoum female population 
have osteoporosis while 85% remain normal (no 
osteoporosis reported). It means a majority of Khartoum 
women’s population having 45+ age shows no 
osteoporosis.  The data presented in Table 1 showed that 
out of 36 only two patients (6%) were aged between 45-55 
showed osteoporosis symptoms. Similarly, between 56-65 
and 66-75, only 4 patients have osteoporosis respectively. 
The patients whose ages are 76-85 have reported a high 
percentage (67%) of osteoporosis. While patients having 
85+ age reported the highest percentage (100%) of 
osteoporosis. 
 
 
 
 
Table 1:Age-wise distribution of osteoporosis female 
patients 

Age groups Total Osteoporosis %age 

46-55 36 2 (6%) 

56-65 36 4 (11%) 
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66-75 21 4 (19%) 

76-85 6 4 (67%) 

86+ 1 1 (100%) 

These results indicate that with increasing the age ratio 
the osteoporosis percentage also increases in patients. 
This shows a direct relationship between age and bone 
weakness. As a consequence of the aging process, the 
bone's composition, structure, and function decrease 
predisposing to osteoporosis. A bone strength scan 
generates a numerical value known as a T-score. The T-
record is described as the variation between a measured 
BMD and the predicted young normal value (YN), 
multiplied by the population variance. There was a 
negative relationship between age and T-score showed 
that increased age would lead to a decreased T-score. For 
example, a very old patient aged over 86 showed a (-4) T-
score, which means severe osteoporosis. The lowest T-
score (0.2) was recorded in patients having age 46-55, 
followed by -0.3 in patients having age 56-65, and -1.1 in 
patients of age 66-75 (Figure 1). This means the lower a 
person’s T-score, the more severe their bone loss is, and 
the more at risk for fractures they are. 
 

 
  
Figure 1: Relationship between age and T-score. 
As we become older, our bones begin to break down 

at a much slower rate. The negative relationship between 
age and BMD showed that increasing age would lead to 
decrease BMD. The highest (0.94) and lowest (0.46) BMD 
values were recorded in patients of age 85+ and 46-55 
age group respectively (Figure 2). Patients of age group 
56-65 have 0.88 BMD value, followed by 66-75 age group 
patients having BMD 0.81 and patients within 76-85 age 
group have 0.64 BMD value respectively. Fracture risk 
distributed according to the age between 45-55 showed 
that 83% mild, followed by 11% moderate, 3% elevated, 
and 3% severe, aged between 56-65 showed that 85% 
mild, followed by 14% moderate, 8% elevated and 3% 
severe, aged between 66-75 showed that 52% mild, 
followed by 5% moderate, 29% elevated and 14% severe, 
aged between 76-85 showed that 17% mild, followed by 
17% moderate, 33% elevated and 10% severe and aged 
86 and greeter showed that only 1% severe (Table 2). 
Fracture risk was distributed according to the classification 
of mild, elevated, moderate, and severe risk as for 69,7,16 

and 8% respectively. 
 

 
Figure 2: Relationship between age and BMD. 

 
Table 2: Fracture risk distribution in discipline with 
female patient’s age 

Age groups Mild Mode Elevated Severe 

46-55 83% 11% 3% 3% 

56-65 75% 14% 8% 3% 

66-75 52% 5% 29% 14% 

76-85 17% 17% 33% 33% 

86+ 0 0 0 100% 

To find out how many minerals, such as calcium, your 
bones contain. Osteoporosis may be diagnosed, and the 
risk of bone fractures can be predicted with this test. The 
BMD and T-score provide you with a snapshot of the bone 
health progress. There is a variation between BMD and T-
score with height so there is a poor relationship between 
them (Figure 3). The relationship between bone density 
and lean mass is stronger than the one between total 
body weight and fat mass. Maintaining vitamin d and 
Calcium consumption seems to have a favorable impact 
on BMD when dieting. There is a variation between BMD 
and T-score with weight so there is also a poor 
relationship between them (Figure 4). 

 

 
Figure 3: Correlation among height, bones mineral 

density, and T-score of female patients. 
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Figure 4: Correlation between weight and average 
BMD and T-score. 

 
DISCUSSION 

Many people across the world suffer from 
osteoporosis and the associated difficulties. One estimate 
puts the number of women affected by osteoporosis at 
roughly 220 million throughout the globe. The findings of 
the study disclosed that only 15% of women of age 45+ 
were diagnosed with osteoporosis. While rest of the 85% 
population was tested normal which is in contrast with the 
hypothesis presented by the researchers.   

Osteoporosis diagnosis, bone density screening, and 
osteoporosis medication treatment were all more common 
in women than in males (Follin et al. 2003). Many 
researchers reported that the number of women’s were 
greater than men’s with the age of 45+ diagnosed with 
osteoporosis (Fedstein et al. 2005; Siris et al. 2006).  The 
study found that only 2 patients (6%) whose age was in 
between 45-55 show osteoporosis symptoms. Similarly, 
between 56-65 and 66-75, only 4 patients have 
osteoporosis respectively. Our findings are in stripe with 
the findings of Berger and his colleagues according to 
whose findings, the declining trend in hip function among 
women over 70 has increased once again (Berger et al. 
2008). The patients whose age is 76-85 have reported a 
high percentage (67%) of osteoporosis. According to this, 
Sudanese women are more likely than Western women to 
develop osteoporosis earlier in life, so mandatory 
screening should begin around age fifty-five. While 
patients having 85+ age reported the highest percentage 
(100%) of osteoporosis. Stathopoulos et al. (2021) 
conducted a similar study in which the majority of the 
women were osteoporotic, reporting that 50% of women 
aged 50 and more were osteoporotic. Age is a crucial 
factor in osteoporosis patients and there was a negative 
relationship between age and T-score showed that 
increased age would lead to a decrease in the T-score. 
The lowest T-score (0.2) was recorded in patients having 
age 46-55, followed by -0.3 in patients having age 56-65, 
and -1.1 in patients of age 66-75. The research work 
performed by Ferrari et al. (2019) showed that higher total 
hip T-scores were associated with reduced non-vertebral 
fracture rates (Ferrari et al. 2019). Regardless of age or 
the prevalence of vertebral fracture, this association 

reached a nadir at T-record lies between -2.0 and -1.5. 
The negative relationship between age and BMD showed 
that increasing age would lead to decrease BMD. The 
highest (0.94) and lowest (0.46) BMD values were 
recorded in patients of age 85+ and 46-55 age group 
respectively. The findings of our study were supported by 
Beranger et al. (2016) who demonstrated that as we 
become older, our bone density declines. 

So, the chance of iatrogenic, traumatic, or 
pathological fractures associated with osteoporosis is 
increased. The distribution of fracture risk between 45-55 
age group showed that 83% mild, followed by 11% 
moderate, 3% elevated, and 3% severe, age between 56-
65 showed that 85% mild, followed by 14% moderate, 8% 
elevated and 3% severe, age between 76-85 showed that 
17% mild. Osteoporotic fractures may cause severe 
disability, decreased quality of life, and an increased 
chance of hospitalization and death, according to several 
studies (Liem et al. 2014; Fabiani et al. 2019). and Our 
research outcomes are in mark with the verdicts of NIA, 
(2014) and low BMD and bone fractures grow 
exponentially with age in both sexes and, as a 
consequence of the rising aging population.  

The BMD and T-score provide you with a snapshot of 
the bone health progress. There is a variation between 
BMD and T-score with height so there is a poor 
relationship between them. Bone-mineral density is the 
amount of the extrinsic mineral composition in the 
skeleton (Kranioti et al. 2019; Kim, 2018) and is among 
the most useful measures of bone strength in both clinical 
research and forensic studies (DeShields & Cunningham 
2018; Starup-Linde et al. 2020; Colangelo et al. 2019). 

CONCLUSION 
Osteoporosis is frequent in Sudan and the cost of 

caring in an aging population will rise in future decades. 
There is no currently national strategy or agreement on 
monitoring for this obscure sickness.  The current study 
reported that only 15% of women were symptomatic with 
osteoporosis and the rest of the 85% were having no 
osteoporosis. This means with an increase in age the 
percentage of osteoporosis in the women’s population of 
age 45+ increases. Furthermore, a decrease in the BMD 
with the passage of age was observed in the Khartoum 
population. This indicates clear relation between 
osteoporosis, fracture risk, and the age of patients.   

Recommendations 
Based on the findings obtained from the research 

conducted in the Khartoum population, we have the 
following recommendations.  

1. Implementation of national policy and consensus 
on screening for osteoporosis.  

2. Measure BMD but with different modalities like 
DPA, QC, and QUS and another site of exams 
like the spine and distal forearm. 

3. Use other variables likes female menopausal, 
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postmenopausal, and supplement. 
4. Awareness and engaging sessions about the 

causes and effects of osteoporosis in the most 
affected population.  

5. Compare the prevalence of osteoporosis between 
males and females. 

6. Estimate the prevalence of osteopenia with 
osteoporosis. 

Also, women must know how to care about their 
bones by taking a supplement such as vitamin D, calcium, 
and other supplements among female lifestyles especially 
in pregnancy, breastfeeding, and postmenopausal. 
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