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Abstract: 

Background and Objective: Antipsychotic medications are known to cause low bone mass. The objective of this 

study was to assess the prevalence of osteopenia and osteoporosis secondary to patients taking antipsychotic 

medications. 

Patients and Methods: This prospective study included 175 patients taking antipsychotic medications and attending 

the psychiatric clinics in Saudi Arabia. Demographic data, antipsychotic medications, type, and duration of 

administration of medication were collected. All patients had bone mass measurement using dual energy X‑ray 

(DXA) absorptiometry. Patients were divided into 5‑year groups, from ≤ 35 to ≥51 years. The data were entered in 

the database and analyzed using SPSS Inc version 20. 

Results: The average age of patients was 40.75 ± 7.16 years (range: 26-56 years), there were 120 (82.8%) males 

and 25 (17.2%) females. Our results indicate that the average duration of anti‑psychotic medication use was 8.45 ± 

5.4 years. DXA of the hip revealed that 25 (14.2%) patients were osteoporotic and 104 (59.42%) were osteopenic, 

while on the basis of the T‑score of the lumbar spine, 77 (44%) patients were osteoporotic and 80 (45.7%) were 

osteopenic. On the basis of the spinal bone mineral density (BMD), 89.7% had low bone mass. 

Conclusion: Anti‑psychotic medications have a strong influence on the reduction of bone mass even in younger 

populations. The BMD of patients who are prescribed anti‑psychotic medication need to be monitored for low bone 

mass and provided with the appropriate treatment. 
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INTRODUCTION: 

Osteoporosis in postmenopausal women and in 

elderly males is the effect of the aging process and is 

estimated to affect over 200 million people 

worldwide [1]. It is estimated that one fracture occurs 

every 3 seconds as a direct cause of osteoporosis [2]. 

Secondary osteoporosis is more common in the 

younger population, but little attention has been 

given to it. Secondary osteoporosis has been reported 

as resulting from proton pump inhibitors, 

glucocorticoids aromatase inhibitors, and 

chemotherapy [3‑8]. Recent studies have shown an 

obvious link between anti‑psychotic medications and 

osteoporosis [9‑12]. Low bone mass (osteopenia and 

osteoporosis) is quite common in men and in 

postmenopausal women in Saudi Arabia, with 

prevalence reaching over 50% in men and women 

over the age of 55 years [13]. Literature is replete 

with reports on secondary osteoporosis in general and 

particularly with patients on anti‑psychotic 

medications, even though neuro‑psychiatric illnesses 

in Saudi Arabia are estimated to be 14% of the global 

burden of psychiatric illnesses [14,15]. There are 

sporadic reports on psychiatric illnesses in Saudi 

Arabia but none on the role of psychiatric 

medications and their influence on the development 

of osteoporosis [16,17]. This prospective study was 

undertaken to evaluate the extent to which psychiatric 

medications cause low bone mass in Saudi Arabian 

patients. 

 

PATIENTS AND METHODS: 

A total of 145 patients (120 males, 25 females) 

attending the psychiatric clinics in Saudi Arabia 

between January and October 2018 were included in 

the study. Participants were included in the study if 

they were ≥ 35 years of age and had been taking 

anti‑psychotic medications for at least 1 year. 

Demographic data from all participants were 

collected. A dual energy X‑ray (DXA) scan using a 

Hologic machine was done (Discovery, Hologic Inc. 

Bedford MA, USA). Osteopenia (T‑score 1 to < -2.5) 

and osteoporosis (≤ -2.5) were based on the World 

Health Organization (WHO) definition of bone 

health, which depends on bone mineral density 

(BMD). Patients with other co‑morbidities, such as 

severe heart failure, uncontrolled diabetes mellitus, 

sickle cell disease, end‑stage renal disease, and those 

on steroids were excluded. The data were entered into 

the database and analyzed using SPSS Inc. version 20 

(SPSS Inc Version 20, Chicago, Illinois, United 

States). A P < 0.05 was accepted as significant at 

95% confidence interval (95% CI).  

 

RESULTS: 

A total of 145 patients (82.8% males and 17.2% 

females) were included in the study. The average age 

of the patients was 40.75 ± 7.16 years (range: 26-56 

years). The average duration of the use of 

anti‑psychotic medications was 8.45 ± 5.4 years. On 

the basis of DXA of the hip, it was determined that 

25 patients (14.2%) were osteoporotic and 104 

(59.42%) were osteopenic, while on the basis of the 

T‑score of the lumbar spine, 77 (44%) were 

osteoporotic and 80 (45.7%) osteopenic. On the basis 

of the spinal BMD, 130 (89.7%) had low bone mass. 

Table 1 shows the difference between male and 

female patients with regard to age, duration of 

medication use, and the difference between the BMD 

findings. Females were significantly older and had 

used medication for a longer period. It was found that 

in the spine, males had more osteopenia and less 

osteoporosis P < 0.001 with 95% CI. In contrast, 

females had a significantly higher BMD than males 

for normal and osteopenia P < 0.0082, 95% CI < 

19.138, and <0.001 95% CI < 91.27. Tables 2 and 3 

show the 5‑year age range for the duration of 

medication use and the T score for the hip and 

lumbar spine. The results show the medication that 

the patient groups were taking. The four groups of 

drugs prescribed were antipsychotics, 

antidepressants, anticonvulsants, and mood 

stabilizers. Table 4 gives the comparison between the 

patients receiving psychiatric medications and normal 

controls. 

Table 1: Comparison between male and female patients 

Parameter  Males (%) Females (%) P (significance <0.05) 

Number of patients  145 30  

Average age (years)  40.27±7.21 42.65±7.07 <0.01 

Duration of drugs (years) 8.29±0.4.65 9.41±8.23 <0.05 

Normal BMD (spine)  14 (9.6) 2 (6.67) <0.008 

Osteopenia (spine)  68 (46.9) 13 (43.33) <0.001 

Osteoporosis (spine)  63 (43.5) 15 (50) <0.001 

Normal BMD (hip)  20 (13.7) 9 (30) <0.0082 

Osteopenia (hip)  94 (64.8) 14 (46.7) <0.001 

Osteoporosis (hip)  31 (21.37) 7 (23.33) <0.02 

BMD - Bone mineral density 
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Table 2: Male patients with 5-year range for duration of drugs and the T score for hip and lumbar spine 

Age in years 

(mean±SD) 

Number of 

patients 

Duration (years) Hip T‑score Lumbar spine 

T score 

≤30 (29.3±1.1)  3 4.66±2.3 −1.8±0.1 −2.46±0.4 

31-35 (33.25±1.8)  39 3.81±3.4 −1.8±0.7 −2.05±0.86 

36-40 (37.9±1.47)  51 10.45±4.1 −1.55±0.86 −2.06±0.9 

41-45 (44.5±0.7)  13 10.61±4.9 −1.61±1 −2.55±1.26 

46-50 (47.71±0.7)  21 7.85±0.35 −1.71±0.27 −2.05±−0.6 

>51 (53.94±1.34)  18 12±2.9 −1.9±0.36 −2.8±1.3 

SD - Standard deviation 

 

Table 3: Female patients with 5-year range for duration of drugs and the T score for hip and lumbar spin 

Age in years 

(mean±SD) 

Number of patients Duration 

(years) 

Hip T‑score 

 

Lumbar spine 

T score 

≤30 (28±2.8)  3 −2±0.1 2.5±0.7 −2.5±0.28 

31‑35 (33.25±1.8) 5 5 5 5 

36-40 (38.4±1.51) 11 11 11 11 

41-45 (43.7±0.7) 4 4 4 4 

46-50 (46.67±1.32) 4 4 4 4 

>51 (54.66±1.1) 3 3 3 3 

SD - Standard deviation 

 

Table 4: Comparison between patients and healthy controls 

Parameter Patients Controls P (significance <0.05) 

Number of patients 175 150  

Average age (years) 40.75±7.16 45.25±6.5 <0.01 

Normal BMD (spine) 16 132 <0.001 

Osteopenia (spine) 81 18 <0.001 

Osteoporosis (spine) 78 0 <0.001 

Normal BMD (hip) 29 141 <0.0082 

Osteopenia (hip) 108 9 <0.001 

Osteoporosis (hip) 38 0 <0.001 

BMD - Bone mineral density 

DISCUSSION: 

This study shows that over 60% of patients taking 

medications for psychiatric illnesses lose bone mass 

and develop osteoporosis or osteopenia though the 

latter appears to be more common than osteoporosis. 

It is unfortunate that the majority of the population 

with low bone mass were in their forties. In our 

study, we found that males outnumbered females. 

Downs et al. suggested that 70% of patients on 

anti‑psychotic medications developed osteoporosis, 

although the duration of use and the dose taken 

influenced the development of the low bone mass 

[18]. However, Kishimoto et al. reported that low 

BMD was seen in all their patients in all age groups, 

irrespective of the dosage and duration of 

anti‑psychotic medication when compared with 

healthy individuals [12]. Studies have confirmed that 

selective serotonin reuptake inhibitors (SSRIs) have a 

negative influence on bone mass [19,20]. We could 

not assess the effect of SSRIs alone on bone mass in 

our own patients as they were taking other 

medication, in addition to the anti‑psychotic 

medication. Even though the National Osteoporosis 

Foundation in the US added SSRIs as one of the 

drugs, which induce osteoporosis, our patients were 

neither investigated nor medicated to prevent 

osteoporosis [21]. The issue of osteopenia and 

osteoporosis as a result of anti‑psychotic and 

antidepressants is a serious one. As per the WHO 

assessment, there are 450 million people worldwide 

who suffer from psychiatric illnesses [14]. The Saudi 

population affected by neuro‑psychiatric disease 

requires anti‑psychotic drugs and over 60-70% of 

these patients will develop drug‑induced 

osteoporosis. To prevent osteopenia and osteoporosis 

in these patients, preventive measures need to be 

taken. High prolactin levels are known to induce 

osteopenia and osteoporosis, and antipsychotic 

medications induce hyperprolactinemia in over 70% 

of patients with schizophrenia, depending on the 
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medications used [22,23]. However, many other 

reports suggest that the prevalence was as high as 

93% [24]. The mechanism by which 

hyperprolactinemia works is by creating an 

imbalance between bone reabsorption and bone 

formation [25]. To the best of our knowledge, this is 

the first time a study on secondary osteoporosis 

resulting from anti‑psychotic medications has been 

done in Saudi Arabia. However, our study includes 

figures that are based on BMD alone and other 

laboratory tests, such as the levels of Vitamin D were 

not undertaken. In addition, other factors, which 

could induce secondary osteoporosis were not taken 

into consideration. 

 

CONCLUSION: 

Our study shows that 80% of the psychiatric patients 

included in the study, who had been prescribed 

anti‑psychotic and anti‑depressants were suffering 

from bone loss. The BMD of patients who are 

prescribed anti‑psychotic medication need to be 

monitored for low bone mass and provided with 

appropriate treatment. 

 

REFERENCES: 

1. Svedbom A, Ivergård M, Hernlund E, Rizzoli R, 

Kanis JA. Epidemiology and economic burden 

of osteoporosis in Switzerland. Arch Osteoporos 

2014;9:187. 

2. Sattui SE, Saag KG. Fracture mortality: 

Associations with epidemiology and 

osteoporosis treatment. Nat Rev Endocrinol 

2014;10:592‑602. 

3. Fraser LA, Leslie WD, Targownik LE, 

Papaioannou A, Adachi JD; CaMos Research 

Group. The effect of proton pump inhibitors on 

fracture risk: Report from the Canadian 

multicenter osteoporosis study. Osteoporos Int 

2013;24:1161‑8. 

4. Buehring B, Viswanathan R, Binkley N, Busse 

W. Glucocorticoid‑induced osteoporosis: An 

update on effects and management. J Allergy 

Clin Immunol 2013;132:1019‑30. 

5. Sadat‑Ali M, Alelq AH, Alshafei BA, Al‑Turki 

HA, Abujubara MA. Osteoporosis prophylaxis in 

patients receiving chronic glucocorticoid 

therapy. Ann Saudi Med 2009;29:215‑8. 

6. Rinaldi RZ. Aromatase inhibitor adjuvant 

chemotherapy of breast cancer results in cancer 

therapy induced bone loss. Curr Osteoporos Rep 

2013;11:61‑4. 

7. Hadji P, Gnant M, Body JJ, Bundred NJ, 

Brufsky A, Coleman RE, et al. Cancer 

treatment‑induced bone loss in premenopausal 

women: A need for therapeutic intervention? 

Cancer Treat Rev 2012;38:798‑806. 

8. Al Amri A, Sadat‑Ali M. Cancer 

chemotherapy‑induced osteoporosis: How 

common is it among Saudi Arabian cancer 

survivors. Indian J Cancer 2009;46:331‑4. 

9. Wu H, Deng L, Zhao L, Zhao J, Li L, Chen J. 

Osteoporosis associated with antipsychotic 

treatment in schizophrenia. Int J Endocrinol 

2013;2013:167138. 

10. Graham SM, Howgate D, Anderson W, Howes 

C, Heliotis M, Mantalaris A, et al. Risk of 

osteoporosis and fracture incidence in patients on 

antipsychotic medication. Expert Opin Drug Saf 

2011;10:575‑602. 

11. Kinon BJ, Liu‑Seifert H, Stauffer VL, Jacob J. 

Bone loss associated with hyperprolactinemia in 

patients with schizophrenia. Clin Schizophr 

Relat Psychoses 2013;7:115‑23. 

12. Kishimoto T, Watanabe K, Shimada N, Makita 

K, Yagi G, Kashima H. Antipsychotic‑induced 

hyperprolactinemia inhibits the 

hypothalamo‑pituitary‑gonadal axis and reduces 

bone mineral density in male patients with 

schizophrenia. J Clin Psychiatry 2008;69:385‑91. 

13. Sadat‑Ali M, Al‑Habdan IM, Al‑Turki HA, 

Azam MQ. An epidemiological analysis of the 

incidence of osteoporosis and 

osteoporosis‑related fractures among the Saudi 

Arabian population. Ann Saudi Med 

2012;32:637‑41. 

14. Available from: 

http://www.who.int/mental_health/evidence/atlas

/profiles/sau_mh_profile.pdf  

15. World Health Organization. Gender Disparities 

in Mental Health. Available from: 

http://www.who.int/mental_health/media/en/242.

pdf  

16. Koenig HG, Al Zaben F, Sehlo MG, Khalifa DA, 

Al Ahwal MS. Current state of psychiatry in 

Saudi Arabia. Int J Psychiatry Med 

2013;46:223‑42. 

17. Al‑Zahrani H, Al‑Qarni A, Abdel‑Fattah M. 

Pattern of psychiatric illnesses among long‑stay 

patients at mental health hospital, Taif, Saudi 

Arabia: A 10‑year retrospective study. East 

Mediterr Health J 2013;19:37‑44. 

18. Downs R, Mathys M. Evaluation of the link 

between chronic antipsychotic use and 

osteoporosis. Ment Health Clin 2013;3:100. 

19. Williams LJ, Henry MJ, Berk M, Dodd S, Jacka 

FN, Kotowicz MA, et al. Selective serotonin 

reuptake inhibitor use and bone mineral density 

in women with a history of depression. Int Clin 

Psychopharmacol 2008;23:84‑7. 

20. Ziere G, Dieleman JP, van der Cammen TJ, 

Hofman A, Pols HA, Stricker BH. Selective 

serotonin reuptake inhibiting antidepressants are 

http://www.who.int/mental_health/evidence/atlas/profiles/sau_mh_profile.pdf
http://www.who.int/mental_health/evidence/atlas/profiles/sau_mh_profile.pdf
http://www.who.int/mental_health/media/en/242.pdf
http://www.who.int/mental_health/media/en/242.pdf


IAJPS 2019, 06 (01), 2412-2416        Mohammed Abdulrahman AlMuhaidib et al        ISSN 2349-7750 

 

 
 

w w w . i a j p s . c o m  
 

Page 2416 

associated with an increased risk of nonvertebral 

fractures. J Clin Psychopharmacol 

2008;28:411‑7. 

21. National Osteoporosis Foundation. Clinician’s 

Guide to Prevention and Treatment of 

Osteoporosis. Washington, DC: National 

Osteoporosis Foundation; 2013. 

22. Mazziotti G, Porcelli T, Mormando M, De Menis 

E, Bianchi A, Mejia C, et al. Vertebral fractures 

in males with prolactinoma. Endocrine 

2011;39:288‑93. 

23. Inder WJ, Castle D. Antipsychotic‑induced 

hyperprolactinaemia. Aust N Z J Psychiatry 

2011;45:830‑7. 

24. Bushe C, Shaw M, Peveler RC. A review of the 

association between antipsychotic use and 

hyperprolactinaemia. J Psychopharmacol 

2008;22 2 Suppl:46‑55. 

25. Seriwatanachai D, Thongchote K, 

Charoenphandhu N, Pandaranandaka J, Tudpor 

K, Teerapornpuntakit J, et al. Prolactin directly 

enhances bone turnover by raising 

osteoblast‑expressed receptor activator of 

nuclear factor kappaB ligand/osteoprotegerin 

ratio. Bone 2008;42:535‑46. 

 


