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SUMMARY 
Background: The aim of this study was to compare the bone mineral density (BMD) of male schizophrenia patients with those of 

healthy controls in order to determine the relationship between BMD and hormonal changes.  

Subjects and methods: The study sample included male outpatients between 18 and 55 years old, diagnosed with schizophrenia 

who had used prolactin-raising antipsychotics (n=23) and prolactin-sparing antipsychotics (n=19) for at least twelve months, along 

with an age– matched healthy control group. A socio-demographic form was administered, BMD and T-score measurements were 

performed with a DEXA test, and hormone levels were measured with commercial test kits.  

Results: The prolactin levels of the prolactin-raising group (PRG) were significantly higher than those of the healthy control 

group (CG) and the prolactin-sparing group (PSG). While prolactin levels were normal in the CG, hyperprolactinemia was found in

15.8% (n=3) of patients in the PSG and 65.2% (n=15) of subjects in the PRG. Estradiol levels for the PRG and PSG were similar but

significantly lower than those of the CG. There was a statistically significant difference between the PRG, PSG and CG in terms of 

their L1-4 total actual bone density and T-scores. BMD and T-scores were lower for the PRG in comparison with the PSG and CG, 

and were consistent with osteopenia. Although not observed for every tested region, a negative correlation was found between age, 

duration of therapy, duration of illness, and T-scores. A positive correlation was found between subjects BMI and T-scores. A 

consistent negative correlation was found between total testosterone and L1-4 total T-scores when corrected according to prolactin 

and estradiol. A linear regression analysis found significant relationships between age, BMI, duration of therapy, duration of illness, 

chlorpromazine equivalent dose, estradiol and testosterone affected T-scores for some regions.  

Conclusions: The long-term use of prolactin – raising antipsychotic medications as well as hyperprolactinemia and 

hypoestrogenism accelerate bone degradation. 
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*  *  *  *  *  

INTRODUCTION

Schizophrenia is a severe and chronic-relapsing dis-

order that is associated with marked functional impair-

ments (Kane et al. 2010). Many health problems like 

cardiovascular diseases, obesity, metabolic syndrome, 

dental problems, sexual problems and osteoporosis may 

accompany schizophrenia at higher rates than those 

found in the general population (Hert et al. 2011, 2012). 

Osteoporosis is one of the damaging health problems 

but associated mortality and morbidity rates can be de-

creased by taking precautions. Patients with schizo-

phrenia may be at risk for osteoporosis because of 

limited physical activity, smoking, alcohol consump-

tion, malnutrition and insufficient exposure to sunlight. 

But in addition to these factors, recent studies have also 

shown that antipsychotic medications may cause bone 

degradation (Javaid & Holt 2008).  

Antipsychotic medications block the inhibiting 

effect of dopamine on prolactin by blocking dopamine 

D2 (DA2) receptors in the tuberoinfindubulary system. 

This can cause hyperprolactinemia (Haddad & Wieck 

2004). In clinical practice, hyperprolactinemia is defi-

ned as a plasma prolactin level of >20 ng/mL for men 

and >25 ng/mL for women (Freeman et al. 2000). The 

DA2 antagonist effects of some atypical antipsychotics 

such as olanzapine, clozapine and quetiapine are not 

long lasting and they do not cause long–term hyper-

prolactinemia. These antipsychotics with a limited 

effect on prolactin are called prolactin-sparing anti-

psychotics. Those with long-term prolactin release with 

a potent DA2 antagonist effect are called prolactin-

raising antipsychotics. Conventional antipsychotic 

medications, risperidone, paliperidone and amisulpiride 

are among the antipsychotics included in this group 

(O'Keane & Meaney 2005). 
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High prolactin levels suppress the secretion of 

pulsatile gonadotropine – releasing hormone (GnRH) 

from the hypothalamus and result in hypogondotropic 

hypogonadism. The secretion of luteinizing hormone 

(LH) and follicle-stimulating hormone (FSH) from the 

pituitary gland also decreases with the suppression of 

GnRH secretions from the hypothalamus. With decrea-

ses in those hormones, secretions of estradiol, testo-

sterone and progesterone also decrease (Dickson et al. 

1999). Estrogen is a well-known and prominent factor 

in bone metabolism. Hypoestrogenism leads to an 

increased risk for osteoporosis. Estrogen inhibits osteo-

clastic activity while increasing gene expression in 

osteoblasts and increasing levels of type I collagen 

produced by osteoblast cells. Estrogen also affects the 

synthesis of 25-hydroxyvitamin D and the absorption of 

calcium in the intestine. There are few studies of 

testosterone’s relationship to bone metabolism. How-

ever, due to its effect on osteoblastic activity, low levels 

of testosterone are correlated with osteopenia and/or 

osteoporosis (Bridges et al. 1990). On the other hand, 

hyperprolactinemia may directly affect bone turnover by 

stimulating bone reabsorption relative to bone formation 

(Goffin et al. 2002, Seriwatanachai et al. 2008, Motyl et 

al. 2012).  

The aim of this study was to compare the BMD of 

patients diagnosed with schizophrenia and treated with 

prolactin-raising and prolactin-sparing neuroleptics with 

those of healthy controls and to examine the relationship 

between BMD and hormonal changes in patients with 

schizophrenia.  

SUBJECTS AND METHODS  

Subjects

This study included 42 male outpatients aged 18 to 

55 diagnosed with schizophrenia according to DSM-IV-

TR diagnostic criteria (American Psychiatric Associa-

tion 2000) along with 39 age matched control subjects 

determined to have no major psychopathology. 

Patients with schizophrenia and control subjects 

found to have any disease known to cause osteoporosis 

(endocrinologic, bone diseases, etc) or who used medi-

cations that might cause osteoporosis (glucocorticoids, 

heparine, lithium, anticonvulsants and antityroids) were 

excluded from the study. All schizophrenia diagnosed 

subjects had used a single antipsychotic medication 

(olanzapine, risperidone, quetiapine or haloperidol) for 

at least twelve months and were in partial or full 

remission. Antipsychotic medications were used at a 

therapeutic dose range and there were no other dose 

limitations.  

This study was approved by the local ethic com-

mittee. All subjects provided written informed consent 

for participation in the study after the study procedure 

had been fully explained. 

Socio-demographic data form was administered to 

participants who met the study criteria to obtain infor-

mation on height, weight, age, smoking history, physi-

cal activity, diet, marital status, duration of illness, 

duration of antipsychotic use and antipsychotic dosage. 

The dosages of antipsychotics used by the patients were 

calculated in terms of chlorpromazine equivalent doses 

(Woods 2003) and the antipsychotic medication dosages 

used were compared based upon those chlorpromazine 

equivalent dosages. Physical activity was categorized as 

4 or more times a week, 1-3 times a week and less than 

1 time a week. Patients with a body mass index (BMI) 

below 18.5 kg/m2 were categorized as underweight, 

18.5–24.9 kg/m2 were categorized as normal, those 

weighing 25.0–29.9 kg/m2 were categorized as over-

weight, and those at 30 kg/m2 or more were categorized 

as obese according to WHO classifications (WHO, 

Expert Consultation 2004). Haloperidol (n=14) and 

risperidone (n=9) are considered prolactin-raising anti-

psychotics and olanzapine (n=11) and quetiapine (n=8) 

are considered prolactin- sparing antipsychotics. 

The hormone levels and BMD of the prolactin-

raising group (PRG), prolactin-sparing group (PSG) and 

of the healthy control group (HCG) were compared.  

Biochemical assessment  

Serum levels of FSH, LH and testosterone were 

measured by the chemiluminescence immunoassay 

method using a DXI 800 (Beckman-Coulter) hormone 

analyzer. Plasma estradiol and prolactin levels were 

determined with a commercially available immunassay 

kit produced by Modular Analytics E 170 (Elecsys 

module) system.  

Venous blood samples for patients enrolled in this 

study were drawn between 08:00-10:00 AM, placed in 

anticoagulant tubes and then serum was separated by 

centrifugation for 10 min 3000 rpm/ min. Sera was 

stored at -80°C. When the complete series of patient 

samples had been collected, sera were studied all at one 

time in a hormone laboratory. For males, prolactin 

levels of 2.5-18ng/mL, estradiol levels of 11-44pg/mL, 

FSH levels of 1.3-13.6 mIU/ mL, LH levels of 1.2-10 

mIU/mL and testosterone levels of 2.4-9.5 mg/ mL were 

considered within normal limits.  

Assessment of Bone Mineral Density  

Bone mineral density was measured with dual 

energy X-ray absorptiometry (DEXA) in the lumbar 

spine (L1-L4) and in the femoral neck, trochanter and 

Ward's area regions of the proximal right femur. 

According to World Health Organization guidelines, a 

T-score -1.0 represents normal bone mineral density. 

Osteopenia is defined as a T-score between -1.0 and -

2.5, and osteoporosis is defined as T-scores -2.5

(World Health Organization. 1994).  
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Statistical analyses 

Statistical analyses were performed using SPSS 

software version 22.0 (SPSS, Chicago, IL). Descriptive 

analyses were presented using frequencies, percentages, 

means, and standard deviations. Continuous variables 

were investigated with a Kolmogorov–Smirnov test to 

determine normal distribution. A chi-square test was 

used to compare categorical variables in different 

groups. A Student’s t-test, one-way analysis of variance, 

Kruskal-Wallis test or Mann-Whitney U were used to 

compare continuous variables between the study groups. 

Multivariable linear regression analyses with BMD as a 

dependent variable were performed to identify the 

determinants for BMD. The results of all multiple linear 

regression analyses were expressed as  coefficients. A 

p value of <0.05 was considered statistically significant.  

RESULTS 

Socio-demographic characteristics  

The demographic data for all subjects are shown in 

Table 1. There were no significant differences between 

the groups in age, physical activity, marital status and 

diet. However, there were significant differences 

between the groups in smoking habits and BMI. The 

difference identified for smoking was found to be 

related to differences between the CG and the PRG 

(Mann Whitney U test with Bonferroni correction, 

p<0.001). The BMI of the CG was significantly lower 

than those of the PRG and PSG (Mann Whitney U test 

with Bonferroni correction, p values <0.006 and <0.015, 

respectively). While there was a statistically significant 

difference between the PRG and PSG in terms of 

antipsychotic use duration, no differences could be 

found between duration of illness and chlorpromazine 

equivalent dosages (See Table 1).  

Hormonal assessment 

The hormonal data of the patient groups included in 

the study is given in Table 2. While there was no 

statistically significant difference between the PRG, 

PSG and CG in terms of FSH and testosterone levels, 

there was a statistically significant difference between 

their LH, prolactin and estradiol levels (See Table 2). 

Estradiol levels of the PRG and PSG were significantly 

lower than those of the control group (Mann Whitney U 

test with Bonferroni correction, p values 0.045 and 

<0.001, respectively). The estradiol levels of the PRG 

and PSG were similar. Prolactin levels for the PRG 

were significantly higher than those of the CG and the 

PSG (Mann Whitney U test with Bonferroni correction, 

p values <0.001 and 0.003, respectively). The LH levels 

of the PRG were significantly lower than the CG and 

PSG. There were no significant differences in LH levels 

between the PSG and the CG.  

Table 1. Sociodemographic and clinical characteristics of the groups 

 CG (n=39) PSG (n=19) PRG (n=23) p 

Age (years) (X±SD) 35.77±10.10 38.95±10.67 37.04±10.28 0.518* 

Marital status  
Married 
Single 
Divorced 

76.9% (30) 
15.4% (6) 
7.7% (3) 

42.1% (8) 
31.6% (6) 
26.3% (5) 

34.8% (8) 
60.9% (14) 
4.3% (1) 

<0.001** 

Duration of illness (years) (X±SD) - 8.37±7.12 9.87±9.28      0.751*** 

Duration of antipsychotic use (month) (X±SD) - 24.68±16.95 95.65±120.60       0.001*** 

Smoking (per day) (X±SD) 7.10±9.35 16.89±16.95 26.09±19.00 <0.001* 

Physical activity 
<once per week 
1-3 times per week 

4 times per week  

84.6% (33) 
15.4% (6) 

0% (0) 

53.2% (12) 
31.6% (6) 
5.3% (1) 

91.3% (21) 
8.7% (2) 
0% (0) 

      0.103** 

Diet
yes
no

84.6% (33) 
15.4% (6) 

89.5% (17) 
10.5% (2) 

100% (23) 
-

    0.145** 

Clorpromazine equivalent dose (mg/day) - 532.42±373.96 454.34±201.64        0.878*** 

BMI 22.93±3.82 26.73±3.96 25.91±4.08 <0.001* 

* Kruskal-Wallis test;     ** Chi-square test;     *** Mann-Whitney U  

Table 2. Hormonal characteristics of the groups 

 CG (n=39) PSG (n=19) PRG (n=23) p 

Prolactin (ng/mL) 6.71±2.82 13.30±12.31 27.62±21.64 <0.001* 

Estradiol (pg/ mL) 26.86±8.29 21.42±10.27 17.47±6.71 <0.001* 

Testosterone (ng/mL) 4.92±1.78 4.65±1.84 5.29±1.92     0.531** 

FSH (mIU/ mL) 4.01±2.43 5.02±2.36 5.04±3.23   0.105* 

LH (mIU/mL) 4.38±1.68 4.88±2.10 3.44±1.13     0.018** 

* Kruskal-Wallis test;     ** One-way ANOVA 



Süheyla Do an Bulut, Serdar Bulut, Dicle Görkem Atalan, Rıza Gökçer Tulaci, Türker Türker, Eda Gürçay & Çi dem Aydemir:  

THE EFFECT OF ANTIPSYCHOTICS ON BONE MINERAL DENSITY AND SEX HORMONES IN MALE PATIENTS WITH SCHIZOPHRENIA 

Psychiatria Danubina, 2016; Vol. 28, No. 3, pp 255-262 

258

All of the control group cases had normal prolactin 

levels. 15.8% (n=3) of the cases included in the PSG 

had hyperprolactinemia. Hyperprolactinemia was found 

in 65.2% (n=15) of the cases in the PRG. 

Bone Mineral Density Data 

Table 3 shows BMD and T-scores in the lumbar and 

femoral regions as measured for the control and patient 

groups. There is a statistically significant difference bet-

ween the PRG, PSG and CG in terms of L1-4 total 

actual bone density and L1-4 total T scores. We 

observed that BMD and T-scores were lower in the PRG 

as compared with the PSG and CG, and that is consistent 

with osteopenia (See Table 3). No statistically significant 

difference was found between the groups in terms of 

BMD and T scores in the femoral neck, trochanter, 

ward’s and total femur areas (See Table 3). 

Correlation and Regression Analysis 

A negative correlation was found between age and 

femoral neck, femoral ward’s and femoral total T- 

scores (r=-0.275, p=0.078; r=-0.387, p=0.011 and r=-

0.258, p=0.099, respectively). A positive correlation 

was found between BMI and lumbar total and femoral 

total T-scores (r=0.303, p=0.051 and r= 0.400, p=0.009, 

respectively). A negative correlation was found between 

the duration of illness and femoral trochanter T-scores 

(r=-0.291, p=0.061). A negative correlation was found 

between the duration of antipsychotic use and lumbar 

total, femoral neck and femoral trochanter T-scores (r=-

0.382, p=0.013; r=-0.390, p=0.011 and r=-0.326, 

p=0.035, respectively). There is a low – degree negative 

correlation between total testosterone and L1-4 total T- 

scores (r=0.261, p=0.018). A low-degree negative corre-

lation was also found when the negative correlation 

between lumbar total T-scores and testosterone levels 

was corrected with reference to estradiol (r=-0.271, 

p=0.015) and prolactin (r=-0.264, p=0.018).  

Table 4 shows regression analysis results related to 

factors that may affect the bone areas we tested. We 

found effects related to lumbar total, duration of therapy 

(p=0.046, Beta=-0.289), BMI (p=0.029, Beta=-0.312) 

and estradiol (p=0.048, Beta=-0.281); femoral total, 

duration of therapy (p=0.005, Beta=-0.397) and BMI 

(p=0.018, Beta=0.024); femoral neck, age (p=0.002, 

Beta=-0.587), duration of illness (p=0.022, Beta=0.412), 

BMI (p=0.009, Beta=0.382), estradiol (p=0.004, 

Beta=0.385) and total testosterone (p=0.020, Beta=0.359); 

femoral trochanter, chlorpromazine equivalent dose 

Table 3. Lumbar, Femoral BMD and T score in control and patient group 

 CG (n=39) PSG (n=19) PRG (n=23) p 

Actual bone density (mean ± SD, g/cm2) 
L1-L4 (total) 
Femur 

Neck
Trochanter 
Ward’s area 
Femur total 

1.01±0.10 

0.89±0.08 
0.73±0.07 
0.68±0.32 
0.96±0.08 

1.02±0.11 

0.88±0.10 
0.71±0.07 
0.73±0.16 
0.95±0.08 

0.92±0.11 

0.85±0.10 
0.69±0.08 
0.70±0.12 
0.92±0.11 

0.005* 

0.355* 
0.187* 
0.781* 
0.452* 

T Score ( mean ± SD) 
L1-L4 (total) 
Femur 

Neck
Trochanter 
Ward’s area 
Femur total 

-0.62±0.95 

-0.30±0.70 
-0.42±0.57 
-0.22±0.90 
-0.42±0.57 

-0.58±1.05 

-0.30±0.78 
-0.50±0.56 
-0.38±1.18 
-0.52±0.60 

-1.42±0.97 

-0.40±0.69 
-0.56±0.64 
-0.56±0.91 
-0.71±0.78 

0.021* 

0.858* 
0.652* 
0.423* 
0.241* 

*One-way ANOVA 

Table 4. Linear regression analyses of variables affecting T-Score at the lumbar region 

Variables 
Lumbar total 

(R2=0.318)

Femoral total 

(R2=0.303)

Femoral Neck 

(R2=0.485)

Femoral Trochanter 

(R2=0.420)

Femoral Ward’s 

(R2=0.151)

 p  p  p  p  p 

Age NS NS NS NS -0.587 0.002 -0.369 0.055 -0.389 0.011 

Duration of Therapy -0.289 0.046 -0.397 0.005 NS NS NS NS NS NS 

Duration of Illness NS NS NS NS 0.412 0.022 0.371 0.067 NS NS 

Chlorpromazine 

Equivalent Dose 
NS NS NS NS NS NS -0.341 0.026 NS NS 

Diet  NS NS NS NS -0.229 0.082 -0.262 0.066 NS NS 

BMI  0.312 0.029 0.024 0.018 0.382 0.009 0.568 0.001 NS NS 

Estradiol 0.281 0.048 NS NS 0.385 0.004 0.301 0.033 NS NS 

Testosterone NS NS NS NS 0.359 0.020 0.435 0.011 NS NS 

NS: nonspecific 
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(p=0.026, Beta=-0.341), BMI (p=0.001, Beta=0.568), 

estradiol (p=0.033, Beta=0.301) and total testosterone 

(p=0.011, Beta=0.435); and finally between femoral 

ward’s, and age (p=0.011, Beta=-0.389). The deter-

minativeness coefficients (R²) of the best models we 

created are as follows: 0.318 for Lumbar total, 0.303 for 

Femoral total, 0.485 for Femoral neck, 0.420 for 

Femoral trochanter, and 0.151 for Femoral ward’s. 

DISCUSSION  

Although osteoporosis is considered a women’s 

disease by most clinicians, it is a serious health problem 

that frequently affects men. While the tendency toward 

osteoporosis in women increases with menopause as a 

result of decreases in estrogen, men also face risks for 

osteoporosis with increasing age associated with de-

creasing testosterone along with low estrogen levels 

(Naliato et al. 2005). It has been reported that the 

probability of a man developing prostate cancer is lower 

than his probability of suffering from an osteoporotic 

bone break (Melton 1995).  

The risk factors for osteoporosis have been identi-

fied as age, sex, medical conditions and use of various 

medications. Since the relationship of antipsychotics 

with bone loss is not clear, the World Health Organi-

zation (WHO) has not listed antipsychotics among the 

osteoporosis risk factors. According to the International 

Osteoporosis Foundation and the National Osteoporosis 

Foundation of the USA antipsychotics are not included 

among the medications that cause osteoporosis.  

Some studies that examine the relationship between 

antipsychotic use and bone mineral density in patients 

with schizophrenia, have reported that antipsychotic use 

was associated with bone loss (Klibanski et al. 1981, 

Halbreich et al. 1995, O'Keane & Meaney 2005, Mea-

ney & O'Keane 2007, Rey-Sánchez et al. 2009, Roke et 

al. 2009). However, others have reported no relationship 

(Keely et al. 1997, Abraham et al. 2003, Becker et al. 

2003, Hummer et al. 2005, Lee et al. 2010, Renn et al. 

2010, Sugawara et al. 2011). Many possible reasons 

have been reported for these studies' varying results. 

Among the reasons are differences in sample size, the 

existence or lack of control groups, the selection of 

samples from among subjects experiencing first psycho-

tic episodes or those with more chronic disorders, and 

lack of control over other factors that may affect BMD 

have been cited (Bulut et al. 2014).  

Today, it is generally accepted practice to categorize 

antipsychotics as prolactin – raising and prolactin – 

sparing depending on their effects on prolactin levels 

(O'Keane & Meaney 2005, Meaney & O'Keane 2007, 

Crews & Haves 2012, Bulut et al. 2014). In our study, 

male patients using antipsychotics were compared with 

a control group of the same age and gender in terms of 

lifestyle risk factors (smoking, exercise, nutrition, BMI, 

etc.) and hormone levels (FSH, LH, prolactin, estradiol 

and testosterone) known to effect osteoporosis. A limi-

ted number of studies in the literature have compared 

patients with schizophrenia using prolactin-raising and 

prolactin-sparing antipsychotics along with a control 

group and have considered other risk factors in addition 

to hormone parameters. Furthermore, in our study only 

men were included and this approach eliminates diffe-

rences between the sexes. No differences between the 

patient and control groups could be found in relation to 

nutrition, physical activity and age. BMI was found to 

be lower in the control group when compared to the 

other groups, and was found to be similar between the 

groups using antipsychotics. This sample group is socio-

demographically homogeneous except in relation to BMI.  

The essential finding of our study is that the lumbar 

region T-scores and BMD values of patients with 

schizophrenia in the PRG are low at a statistically 

significant level. This finding is consistent with other 

studies that show antipsychotics do effect BMD 

(O'Keane & Meaney 2005, Meaney & O'Keane 2007, 

Rey-Sánchez et al. 2009, Roke et al. 2009). No signi-

ficant effect could be found for femoral region BMD 

and T-scores. We note that similar results have been 

reported in the literature (Becker et al. 2003). According 

to these findings, we can assert that the lumbar region is 

more sensitive to the side effects of antipsychotic 

medications than the femoral region and bone loss 

occurs later in the femoral region.  

Among the variables examined in our study, obesity 

is the only data that is known to be protective against 

osteoporosis. The average BMI in our PRG group is 

within the overweight range. In spite of high BMI 

scores our findings of bone loss in this PRG group 

makes us think that the risk may be much higher than 

previously reported.  

A study performed recently by Kinon et al. (2013), 

reported that osteoporosis developed more frequently in 

male patients with schizophrenia treated with 

antipsychotics when compared to female patients with 

schizophrenia similarly treated. In Kinon's study, high 

prolactin appeared to have caused an increase in bone 

turnover markers such as osteocalcine in both females 

and males. But only for men did hypogonadism and low 

testosterone develop secondary to hyperprolactinemia 

and cause an increase in bone turnover markers like N-

telopeptid. It appears that this dual mechanism caused 

increased bone degradation in male patients with 

schizophrenia (Kinon et al. 2013). In our study, no 

statistically significant difference could be found bet-

ween the patient and control groups in terms of average 

testosterone levels. Furthermore, a moderately statisti-

cally significant relationship was found between testo-

sterone levels and lumbar total T-scores. This signifi-

cance persisted even when a correction was made in 

relation to estradiol and prolactin levels. In other words, 

a negative correlation was found between testosterone 

levels and bone loss in regions of degradation. Our 
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findings are not in accord with the hypothesis stated 

above that low testosterone levels are linked with 

increased bone turnover and degradation. 

In another study Wang et al. (2014) reported that 

basal BMD and prolactin levels of patients with 

schizophrenia who used atypical or conventional anti-

psychotics and of a control group were similar. In 

addition, one year later the BMDs of the group using 

conventional antipsychotics were lower in comparison 

with those of the atypical antipsychotic use group and 

control group. In this study the prolactin levels of 

people using conventional antipsychotics were found 

to be higher when compared with the patient group 

that had used atypical antipsychotics. In the conven-

tional antipsychotics patient group, a negative corre-

lation was found between BMD and prolactin levels. 

Long duration conventional antipsychotic use appeared 

to have resulted in an increase in prolactin and high 

prolactin may be an important risk factor for develo-

ping osteoporosis (Wang et al. 2014). In our study, 

there was a significant difference between the PRG, 

PSG and CG groups in terms of prolactin levels (see 

table 2). Our male patients with schizophrenia who 

used prolactin-raising antipsychotics developed hyper-

prolactinemia, while prolactin was at normal levels in 

the other two groups. This difference in prolactin 

levels is also is reflected in the BMD and T-scores and 

these BMD and T-scores are lower for lumbar total in 

the PRG when compared with the PSG and CG.  

Although estradiol levels were not at hypoestro-

genism levels, we can report that in both our anti-

psychotic-using groups, and especially in the PRG, 

estradiol and LH levels were low. This finding is 

consistent with hypogonadism development due to 

hyperprolactinemia. Our study included a multi linear 

regression analysis and a linear relationship was found 

between estradiol levels and lumbar total, femoral neck 

and femoral trochanter region values. As in our study 

previous studies have reported high prolactin levels and 

low estradiol levels in both male and female patients 

with schizophrenia and have found a relationship 

between low estradiol levels and bone loss (Smith et al. 

2002, Kinon et al. 2003). All these findings are evidence 

for a relationship between hyperprolactinemia, hypo-

estrogenism and bone loss.  

Our study showed a correlation between the duration 

of illness and T-scores in some of the bone regions exa-

mined. In addition, the linear regression analysis sho-

wed that the duration of illness affected T-scores for the 

femoral neck. These findings indicate that schizophrenia 

alone may result in bone degradation. Adding anti-

psychotic therapy and lifestyle risk factors to the normal 

risks of the disease means that osteoporosis risks to 

patients may be very serious indeed.  

In our study, no correlation could be found between 

chlorpromazine equivalent doses and T-scores. How

ever, in the linear regression analysis, findings were 

obtained that showed chlorpromazine equivalent doses 

could create changes in T-scores for the femoral tro-

chanter region. Some studies (Bilici et al. 2002, 

Meaney et al. 2004, Meaney & O'Keane 2007) have 

shown that prolactin levels increased and BMD 

decreased with increases in medication dosages. This 

may be related to the degree of D2 receptor blockage 

(Meaney et al. 2004). Based on this, using antipsy-

chotic medications at the smallest possible effective 

dose could be an important precaution to protect 

patients against osteoporosis.  

Our study found a negative correlation between the 

duration of therapy and the lumbar total, femoral neck 

and femoral trochanter T- scores. Our linear regression 

analysis showed that the duration of therapy affected 

both lumbar total and femoral total T- scores. Other 

studies that examined this variable report increased 

bone loss associated with increased duration of 

prolactin-raising antipsychotic treatment (Bilici et al. 

2002, Meaney et al. 2004, Wang et al. 2014). Our study 

supports those findings of increased risk of developing 

osteoporosis as the duration of therapy increases.  

The limitations of our study include our relatively 

small sample size, a lack of information about previous 

antipsychotic treatments given to these study subjects 

before current treatment, and a lack of information on 

vitamin D, parathormone and bone markers that might 

also be related to bone loss. The fact that duration of 

illness is the same in the two groups but duration on 

antipsychotics is much longer in the prolactin raising 

group is another limitation in terms of the matching 

study groups. In the future, prospective and longitudinal 

studies with a larger sample size including drug-naïve 

and, if possible, patients with the first episode of 

schizophrenia will provide an enlightenment to the 

subject. We also believe future studies should examine 

other variables that may cause bone loss and follow up 

on hormone levels and bone markers. 

CONCLUSIONS 

As a result; usage of the prolactin-raising anti-

psychotics might accelerate bone degradation. Even if 

prolactin-sparing antipsychotics less often cause hyper-

prolactinemia and osteoporosis, facing some compli-

cations more often such as weight gain, diabetes melli-

tus, cardiovascular diseases, and early death with these 

drugs suggest that we should be very careful in the 

choice of medication. General principles like measuring 

the BMD and hormone levels periodically, prescribing 

the lowest effective dose of the antipsychotics, avoiding 

polypharmacy in patients with schizophrenia, and inclu-

ding the patients to exercise, smoking cessation and diet 

programs will be protective against any kind of 

complication.  
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