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Abstract  

Background: Nutraceuticals as the bioactive products having  therapeutic effects against a variety of illnesses 

including  osteoporosis, a  bone disease that can be controlled by eating a proper nutraceutical diet, hence, these 

nutritional products can help to prevent and manage th is disease. Pakistani women have h igher prevalence rate th is 

bone disorder as compared to the women of another part of world due to the risk factors associated with it. 

Nutraceuticals, therefore, may be effective in women suffering this bone disorder.  

Objective: The objective of the current study is to find impact of nutraceuticals in management of osteoporosis in 

female population in Karach i who were presenting to the OPD.   

Methods:  This was a multi-centered cross-sectional study, undertaken to study effects of nutraceuticals in female 

population suffering from osteoporosis and its correlation with demographic as well as socio -economic factors f rom 

January to March 2023 in females between 20- 60 years and above in OPD  (Jinnah Post Medical College, Zain and 

T.O clinics ) in Karachi.  

Results: The study  showed that out of  450 respondents, 54.85% were in group-1  (aged between 20-39 years), 38.88% 

in group-2 (aged between 40-59 years) and 6.22% % in group-3 (60 years and above). Results showed that  the 

respondents' age, economic level  and education was signif icantly (p>0.001) correlated w ith  their knowledge status, use 

of nutraceuticals and positive effect of  it in recovery. 79% participants were observed to have knowledge about 

nutraceuticals and 71% were using nutraceuticals.   
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INTRODUCTION  

In 1989, Stephen DeFelice introduced the term "nutraceuticals’ as the bioactive products having 

therapeutic effects against a variety of illnesses including osteoporosis, a bone disease that can be controlled 

by eating a proper nutraceutical diet, hence, these nutritional products can help to prevent and manage the 

disease (1). The word "Nutraceuticals" is an amalgam of the two phrases "nutrition" and "pharmaceutical," 

which both relate to vital components found in food (2). Nutritional supplements are now an extremely 

significant prophylactic approach to fighting against osteoporosis (3). Nutraceuticals can be used to 

maintain the body's structure or funct ion, slow the ageing process, prevent chronic diseases, and promote 

bone health as it contains several vitamins, minerals and other micro-nutrients (4). Several studies reported 

about a number of risk factors associated with osteoporosis such as deficient of calcium intake, excessive 

consumption of animal protein, less physical activities, caffeine and alcohol consumption (5, 6).  
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Reduced density of typically calcified bone (mass/volume) and complications associated with post 

menopause also reported contributing factors to increase prevalence rate of osteoporosis in different 

populations (7). This bone disease is largely characterized by decreasing bone mineral density (BMD), poor 

microstructure, and a higher risk of fragility fractures. Due to an ageing population and increased life 

expectancy, this silent disease is quickly turning into a global epidemic (8). Due to its effects on public 

health, this illness has been called "The Silent Epidemic of the 21 st century" which is frequently found in 

female population of various age, belonging to different socio-economic background. It is the most prevalent 

of the metabolic bone diseases and is a serious, persistent, progressive, and clinically silent condition (9 ). 

Nutraceuticals are dietary substances osteoporosis is hypothesized to be controlled by intake of a number of 

nutraceuticals that support the equilibrium of cartilage metabolism and lessen articular discomfort. (10).  

In Pakistan, More than 6 million Pakistanis are estimated to have osteoporosis. Poor bone marrow 

density, malnutrition during poor pregnancy conditions, high birth rate, loss of a significant amount of 

calcium during lactation and fail to replace it in a  timely manner increase risk of developing osteoporosis 

(11-13). 

The prevalence of osteoporosis in previous studies on Pakistani women, were found to be 12.9% 

(14). In another study, conducted on Pakistani women, osteoporosis was 16% (15). According to the results of 

another study conducted in Karachi, women between the ages of 15 and 30 have lower BMD than women 

over the age of 45 (16). Therefore, it was pointed that Pakistani women have an increased burden of 

osteoporosis as compared to the women of another part of world (17). However, nutraceuticals could be 

very effective in preventing and managing osteoporosis (18). The objective of the current study was to find 

impact of nutraceuticals in management of osteoporosis in female population in Karachi who were 

presenting to the OPD.            

MATERIALS AND METHODS  

This was a multi-centered cross-sectional study, undertaken to study effects of nutraceuticals in 

female population suffering from osteoporosis and its correlation with demographic as well as socio -

economic factors from January to March 2023 in females OPD. In order to highlight age relationship to 

osteoporosis, participants were divided into three groups, group-1 (aged between 20-39 years), group-2 

(aged between 40-59 years) and group-3 (60 years and above).  

SAMPLE SIZE 

  A sample size 500 patients was taken under consideration which was bigger than calculated sample 

size (377) by Rao soft calculator, taking CI (Confidence level=95%) and Margin of error=5%.  

INCLUSION AND EXCLUSION CRITERIA 

  All the participants were female, aged above 20 years and diagnosed with osteoporosis, taking OPD 

in different hospitals. Female having any trauma, chronic disorders or pregnancy were not included in the 

present study. Out of 500 patients, 50 patients were not agreeing to response.  

This survey-based research project is focused on women who have visited the OPD of the 

orthopedics department of different hospitals (Jinnah Post Medical College, Zain and T.O clinics) in Karachi. 

A questionnaire was developed based on previous research and approved by ethical committee and doctors 

of relevant department. The questionnaire helped to analyze different variables such as age, weight, height, 

medical history regarding bone disorders or factors affecting it like poor food intake and menopause as well 

as basic information and education (11-13). Statistical analysis was done using SPSS, frequencies were 

presented as percentages and significant value was taken (p >0.005) using Tukey method.  

RESULTS  

The study showed that out of 450 respondents, 54.85% were in group-1 (aged between 20-39 years), 

38.88% in group-2 (aged between 40-59 years) and 6.22% % in group-3 (60 years and above). This showed 

strong correlation between age to frequency of osteoporosis in female patients in Karachi (Table I, Fig. 1 ).  
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Table I. Correlation between demography and osteoporosis 

Demographic Information Frequency (%) P value 

Age 
  

20 – 39 years 

40 – 59 years 

60 and above  

247 (54.88) 

175 (38.88) 

28 (6.22) 

< 0.001 

Weight   

Under 50 kg 

50-60 kg  

61-80 kg  

Above 80 kg 

Prefer not to say 

  70 (15.55) 

185 (41.11) 

130 (28.88) 

 40 (8.88) 

 25 (5.55) 

< 0.001 

Height   

Under 150 cm 

150-160 cm 

161-170 cm 

Above 170 cm 

Prefer not to say 

  85 (18.88) 

180 (40.0) 

125 (27.77) 

  35 (7.77) 

  25 (5.55) 

> 0.001 

(not significant) 

Social Status   

Single 

Married 

Divorced 

Widow 

  80 (17.77) 

225 (50.0) 

 90 (20.0) 

 55 (12.22) 

> 0.001 

(not significant) 

Economic level   

Bad 

Moderate 

Good 

High 

158 (35.11) 

148 (32.88) 

126 (28.0) 

  18 (4.0) 

< 0.001 

Education   

S. S. C 

H. S. C. 

Bachelors 

Masters 

PhD 

160 (35.55) 

132 (29.33) 

120 (26.66) 

  30 (6.66) 

  08 (1.77) 

< 0.001 

Table I also showed that maximum participants were in between 50 and 60 kg weight (185, 41.1%), 

225 (or 50%) were married, and  158 (35.11%), had low incomes and secondary school education 160 

(35.55%). 

 
Fig. 1. Correlation between age and osteoporesis 

The study showed that the collection of complete information from 450 patients, and it was 

intriguing to observe that the majority of participants were aware that they suffered from osteoporosis 
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(Table II). 53% of patients had a family history, 72.88% disease, 79% participants were observed to have 

knowledge about nutraceuticals and 71% were using nutraceuticals. The majority (82.6%) of participants 

feeling better with rapid recovery after taking nutraceuticals in different forms with their medications (Table 

II) which was higher than that number who got information about nutraceuticals . Total 378 (84%) patients 

were maintained on calcium supplements that include calcium carbonate, multivitamins,  vitamin 

D+Calcium and others (Table II, Fig. 2). Additionally, the respondents' age, economic level and education 

were significantly correlated with their knowledge status and use of nutraceuticals. Use of nutraceuticals 

played very effective role in female patients of osteoporosis in recovery  (Fig. 3). 

Age and weight gain, being a female, and living below the poverty line were the significantly 

predominant factors (p<0.001). Education level was also an important factor associated with the knowledge 

and use of Nutraceuticals (p<0.001). The overall data reveal a significant correlation of Osteoporosis with 

age, economic level, education and marital status.  

Table II. Response of participants about nutraceuticals 

S. No. Items Yes No 

  Frequency (%) Frequency (%) 

1 Do you have any family history regarding Osteoporosis 

or bone disease? 

239 (53) 211 (47) 

2 Do you have any awareness about Nutraceuticals? 355 (79) 95(21) 

3 Are you taking any Calcium supplements 378 (84) 72 (16) 

4 After taking nutraceuticals  with your medications have 

you ever felt any positive effect or rapid recovery from 

Osteoporosis  

372 (82.66) 78 (17) 

    

 

  
Fig. 2.  Use of different types of calcium supplements                    Fig. 3. Comparative effect of nutraceutical between     

                                                                                                                   patients of osteoporosis using nutraceutical  to the   

                                                                                                                                      patients not using nutraceutical 

DISCUSSION 

Osteoporosis results from bone mass loss and skeletal microarchitecture degradation. In their 40s, 

both men and women's bone mass begin to decline, increasing their risk of fragility fractures. However, due 

to estrogen insufficiency, women lose bone more quickly than men do, especially in the first 5 to 10 years 

after menopause, whereas males lose bone slowly. Fractures caused by inadequate bone density are linked 

to a number of risk factors. Various health issues, particularly musculoskeletal diseases, are brought on by 

regional variations in work cultures and way of life (19). On the other hand, present study showed that 

maximum patients were aged between 20-39 years old which showed facts in limited study subjects and 
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emphasized that future study should cover bigger cohort to give better picture. In addition to this, current  

study is also an alarming situation for young women in Pakistan to be more vigilant about their bone health 

conditions.  

High percentage of frequency of disease recovery in patients taking different types of nutraceuticals 

and significant correlation of osteoporosis (p>0.001) to the age group emphasized to take nutraceutical 

therapy or at least food intake contain minerals and vitamins which supports healthy bone development in 

early age as compared to merely pharmaceutical treatment after osteoporosis (20 ). 79% patients got 

information about nutraceuticals which showed that we still need our audience to make them believe to use 

nutraceuticals in our literature, public awareness programs and workshops as they believe in OPD doctors 

(83%) during visits. Nutraceuticals are dietary substances that support the equilibrium of cartilage 

metabolism and lessen articular discomfort. Osteoarthritis and osteoporosis are hypothesized to be 

controlled and, more particularly, prevented by dietary intake of a number of nut raceuticals. Osteoporosis is 

a significant health concern in Pakistan, particularly among the aging population. Factors contributing to the 

prevalence include the aging population, lack of awareness, nutritional factors, sedentary lifestyle, limited 

healthcare access, and hormonal imbalances. To address osteoporosis, public awareness, healthcare 

professionals training, promoting a diet rich in calcium and vitamin D, regular exercise, and discouraging 

tobacco and alcohol consumption are essential. However, t he situation may have evolved since the last 

update in 2021(21, 22). 

Our results (Table I) showed significant correlation of osteoporosis (p>0.001) with both, marital 

status and economic conditions. These factors effects bone marrow density, particularly i n case of women 

and increase prevalence rate of osteoporosis (14-17, 23). Hence, present study also gave idea that women in 

Pakistan are at high risk of bone marrow disorders including osteoporosis  (17).  

Therefore, it is important to make awareness among women, health practitioners and policy makers 

to utilize benefits of nutraceutical containing different vitamins, minerals and rich in dietary benefits in 

bridging the gap for management of osteoporosis in low socio-economic country with low health care 

facilities like Pakistan. 

CONCLUSION 

Current study showed significant correlation of osteoporosis with age, weight, utilization of 

nutraceuticals, marital status and economic conditions. As these factors effects bone marrow density, 

therefore, it is important to make awareness among women, health practitioners and policy makers to utilize 

benefits of nutraceutical containing different vitamins, minerals and rich in dietary benefits in bridging the 

gap for management of osteoporosis in low socio-economic country with low health care facilities like 

Pakistan. 

Limitations of the study: 

Study was limited with specific age group and in one city of Asia, although many factors are common across 

the whole country and to the teenager females. Therefore, it is strongly recommended to perform the study 

in different countries of Asia and Africa on different age grouped females with low literacy rate.  
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