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Background: We investigated the key factors that influence the awareness, health beliefs, and self-efficacy of osteoporosis among the 
staff of an obstetrics and gynecology hospital to identify the key target population for carrying out education and promotion in medical 
institutions, hoping to improve women’s awareness and prevention and treatment consciousness of osteoporosis from the source.
Methods: A cross-sectional study was conducted from October 15 to October 24 in 2023, and 200 staff members were randomly 
sampled from an obstetrics and gynecology hospital in Hangzhou city for a questionnaire survey. We used a quantile regression model 
to analyze the key factors influencing the scores of each item.
Results: The study results showed that undergraduate degree or above, working as a doctor, work experience of <5 years or 10–20 
years and high professional technical title are related to a higher level of osteoporosis knowledge. Male gender was associated with 
higher exercise efficacy and calcium barriers scores. Older age and long years of working experience were associated with higher 
susceptibility score. Lower education level was associated with higher calcium barriers score. Doctor occupation was associated with 
lower seriousness score, higher exercise benefits score, higher calcium benefits scores and higher health motivation score. Professional 
and technical title was also related to exercise and calcium benefits score.
Conclusion: When carrying out education and promotion work on osteoporosis prevention and treatment targeting the group of 
healthcare workers, different content and emphases should be considered, and different groups should be selected for more targeted 
publicity and popularization.
Keywords: obstetrics and gynecology hospital, osteoporosis, awareness, health belief, self-efficacy

Background
Osteoporosis is a metabolic bone disease characterized by a decrease in bone mass per unit volume, deterioration of bone 
microarchitecture, and increased bone fragility due to various causes.1 Women are more susceptible to osteoporosis than 
men because after menopause, ovarian function declines, and estrogen levels in the circulation drop rapidly, severely 
affecting the body’s bone homeostasis system. With the increasing life expectancy, osteoporosis has become an 
increasingly concerning health issue. Epidemiological data show that about one-third of women over 50 in China have 
osteoporosis.2 Therefore, the World Health Organization lists osteoporosis as one of the three major diseases in the 
elderly.3

Early bone loss may not have any clinical symptoms, which makes it difficult for high-risk groups to pay enough 
attention to the disease, thus missing the best time for diagnosis and treatment. In some cases, patients may even present 
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with a fracture as the first symptom. Due to its strong insidiousness and harmfulness, osteoporosis is known as a silent 
killer.3,4 Therefore, it is necessary to emphasize the early screening and prevention of osteoporosis, which can help slow 
down the rate of bone loss in patients, reduce the risk of fractures in high-risk groups, and improve bone and joint health 
in the elderly. Unfortunately, at present, the awareness rate and consultation rate of osteoporosis are still relatively low 
worldwide, especially in developing countries, and public health management departments still need to make great efforts 
to improve this situation.5

Healthcare providers’ health beliefs and attitudes greatly affect patients’ degree of recognition and confidence in 
preventing and treating diseases, which play an important role in disease prevention and treatment.6 A limited number of 
studies have investigated the osteoporosis awareness of medical staff. A study investigating female medical workers in 
Northeast China showed that physiological stage and job position affected female healthcare professionals’level of 
cognition of osteoporosis.7 An Iranian study investigated the knowledge and attitudes of nurses towards the prevention 
and treatment of osteoporosis and the results showed that the nurses had high scores in osteoporosis prevention 
knowledge, attitude, practice, and nutritional behavior. Meanwhile, the knowledge, attitude, practice, and nutritional 
behavior were significantly correlated.8 However, to our knowledge, no studies have investigated this issue in the context 
of obstetrics and gynecology specialized hospital staff. Indeed, the employees of obstetrics and gynecology hospitals 
have lots of opportunities to interact with women from adolescence to post menopause, which provides a good platform 
for the promotion of osteoporosis knowledge.

Therefore, this study conducted a questionnaire survey targeting the staff of a third-grade class gynecology hospital in 
Hangzhou city to understand the level of awareness, self-efficacy, and health beliefs of hospital staff regarding 
osteoporosis. The aim was to more accurately identify the target population for osteoporosis prevention and treatment 
education and promotion in medical and health institutions in the future, so that lectures and publicity can be more 
efficient, targeted, and purposeful, thereby indirectly enhancing residents’ cognition and degree of emphasis of the 
disease, which is conducive to the prevention and management of this disease.

Methods
Study Design and Population
A cross-sectional study was conducted from October 15 to October 24 in 2023, which enrolled employees in medical, 
nursing, logistics and management positions in a third-grade class-A obstetrics and gynecology hospital in Hangzhou 
city. The selection of respondents was based on simple random sampling. After obtaining the informed consent of the 
respondents, an online questionnaire survey was conducted through the hospital information system to collect the data.

Study Measures
Sociodemographics (sex, age, education level, occupation, years of service, professional and technical title) were 
collected using a structured questionnaire. Educational levels were classified as college and below, undergraduate, 
postgraduate and above. Professional and technical titles were classed as primary and below, intermediate, senior.

We utilized a questionnaire that was translated from the existing questionnaires to investigate osteoporosis knowl
edge, self-efficacy and beliefs by Yuping Chen, which was divided into the following parts.9

Part 1: The Knowledge Scale
This part includes three dimensions: knowledge of risk factors (items 1–11), knowledge of exercise (items 12–18), 

and knowledge of calcium (items 19–26). The questionnaire score ranges from 0 to 26 points, with 1 point for each 
correct answer and 0 points for incorrect or do not know answers. The higher the score, the better the individual’s 
knowledge of osteoporosis-related knowledge.

Part 2: Osteoporosis Self-Efficacy Scale
This part involves 12 items and contains 2 dimensions: exercise self-efficacy (items 1–6) and calcium intake self- 

efficacy (items 7–12). The original scale was divided into 10 parts and assigned scores from 0 to 10 points. Each item is 
scored from 0 to 10, with 0 indicating no confidence and 10 indicating a lot of confidence. The score for each item is 
multiplied by 10 to get the final score. The total scale score and each sub-dimension score are calculated by dividing the 
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respective scores by the number of items, ie, the scale score ranges from 0 to 100 points, with higher scores indicating 
greater confidence in adopting healthy behaviors for osteoporosis prevention.10

Part 3 health Belief Scale
This part includes 42 items covering 7 dimensions: susceptibility (items 1–6), severity (items 7–12), benefits of 

exercise (items 13–18), benefits of calcium intake (items 19–24), barriers to exercise (items 25–30), barriers to calcium 
intake (items 31–36), and health motivation (items 37–42). The scale uses a 5-point Likert scale: strongly disagree (1 
point), disagree (2 points), neutral (3 points), agree (4 points), and strongly agree (5 points). Except for the barriers to 
exercise and barriers to calcium intake dimensions, which are scored in reverse, all other dimensions are scored 
positively. Each dimension score ranges from 6 to 30 points, with a total score ranging from 42 to 210 points.11

Data Collection and Quality Control
The survey questionnaires were distributed and collected by trained investigators through the hospital’s information 
system, and the information of the subjects was verified to eliminate selection bias. A specialist supervised the 
questionnaires irregularly to check their reliability and whether they contained any outliers. The returned questionnaires 
were reviewed in time, and the missing information was supplemented to ensure the quality.All returned questionnaires 
were valid. Cronbach’s α coefficients of the three scales used in our study were 0.720, 0.970–0.963, and 0.844–0.918, 
respectively. Since the osteoporosis knowledge questionnaire had the largest number of respondents, it was used as an 
example to count the basic information of the participants.

Statistical Analysis
Statistical analyses were performed using SPSS 27.0 software. The K–S test was used to determine whether the variables 
were normally distributed. Continuous variables were reported as mean ± standard deviation or median (25th percentile, 
75th percentile) based on whether they are normally distributed. t-test and U-test were used for two-group comparisons 
of normally distributed and skewed data, respectively. One-way ANOVA test and nonparametric test were used for 
multiple group comparisons of normal data. L-S-D test and Kruskal–Wallis test were used for post hoc pairwise 
comparison of normally distributed and skewed data, respectively. Pearson/Spearman correlation test was used for 
correlation analysis. P<0.05 was considered statistically significant. The scores of each scale were used as dependent 
variables for regression analysis, in which normally distributed data were subjected to stepwise linear regression and 
skewed data were subjected to quantile regression. In order to increase the interpretability of the data, dummy variables 
were set for unordered polytomous independent variables when constructing the regression model. Variables that showed 
P<0.1 in the bivariate analysis were entered into multivariate regression model.

Results
Sociodemographic of the Participants
A total of 200 copies of each of the three questionnaires were distributed in this survey: The Knowledge Scale, 198 
copies were recovered, with a recovery rate of 99.0%; Osteoporosis Self-Efficacy Scale, 185 copies were recovered, with 
a recovery rate of 92.5%; and Health Belief Scale, 145 copies were recovered, with a recovery rate of 72.5%. Table 1 
shows the characteristics and distribution of the participants.

Bivariate Analysis
To explore the factors influencing the level of osteoporosis knowledge among hospital staff, we conducted an analysis 
based on the different characteristics of the respondents. The results showed that the respondents’ level of education, job 
position, years of service, and professional title significantly influenced their knowledge of osteoporosis. Compared with 
those with an undergraduate degree or below, those with a postgraduate degree or above had significantly higher 
knowledge levels (P=0.001, P=0.017, respectively). Compared with nurses as well as administrative and logistic 
personnel, doctors had significantly higher knowledge levels (P=0.008, P=0.006, respectively). Compared with those 
with 6–10 years of work experience, those with 20 years or more of work experience had significantly higher knowledge 
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levels (P=0.007). Compared with those with primary or below professional titles, those with intermediate and senior 
professional titles had significantly higher knowledge levels (P<0.001, P<0.001, respectively). Table 2 shows the results 
of the bivariate analysis of osteoporosis knowledge level.

The results of osteoporosis self-efficacy scores showed that males had significantly higher exercise self-efficacy 
scores than females (P=0.01), while the other factors had no significant impact on the self-efficacy of the respondents.

As for osteoporosis health belief, results showed that the susceptibility scores of people aged 40 and over were 
significantly higher than those of people under 40 years old (P=0.006). Compared with females, males had significantly 
higher calcium intake barriers scores (P=0.006). Employees with higher educational attainment demonstrated signifi
cantly lower calcium intake barriers scores (P=0.024). The staff in different positions had significantly different severity 
scores and calcium intake benefit scores (P=0.029 and P=0.012, respectively). Specifically, the severity score of the 
doctor group was significantly lower than that of the nurse group (P=0.044), and the calcium intake benefit score of the 
physician group was significantly higher than that of the administrative and logistic personnel group. Compared to those 
with shorter years of service, those with longer years of service had significantly higher susceptibility score (P=0.012). 
Table 3 shows the results of the bivariate analysis of self-efficacy and health belief.

Since there were significant differences between the doctors and other positions on several scales, we further conducted 
subgroup analysis and divided the respondents into two subgroups. The results showed that doctors had significantly higher 
osteoporosis knowledge level (P=0.02), higher calcium intake self-efficacy (P=0.031), lower severity score (P=0.008) and 
higher health motivation score (P=0.046). The subgroup analysis results are shown in Tables 2 and 3.

Table 1 Sociodemographic and Other Characteristics of the Participants

Demographics Groups Number (%)

Age, y <40 128 (64.65)

≥40 70 (35.35)

Gender Male 33 (16.67)

Female 165 (83.33)

Education level College and below 10 (5.05)

Undergraduate 142 (71.72)

Postgraduate and above 46 (23.23)

Occupation Doctor 73 (36.87)

Nurse 81 (40.91)

Administration and logistics 44 (22.22)

Years of service <5 20 (10.10)

6–10 77 (38.89)

11–20 64 (32.32)

>20 37 (18.69)

Professional and technical title Primary and below 91 (45.96)

Intermediate 66 (33.33)

Senior 41 (20.71)
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Multivariable Analysis
Since the K–S test showed that the data of this study, except for the exercise self-efficacy score, were all skewed, and 
could not be transformed into normal distribution after transformation, we chose quantile regression for multivariable 
analysis. Table 4 presents the effects of independent variables on dependent variables under different quantile conditions 
(only the results that showed statistical significance in at least three quantile conditions were presented).

Table 2 Bivariate Analysis of Osteoporosis Knowledge Scores

Factors Knowledge Score P value

Age, y 0.087

<40 16 (14.25, 19)

>40 18 (15, 20)

Gender 0.137

Male 16 (11.5, 19)

Female 17 (15, 19.5)

Education level 0.001

College and below 13.5 (9, 16.25)

Undergraduate 17 (14.75, 19)

Postgraduate and above 18 (16, 20)

Occupation 0.002

Doctor 18 (16, 20)

Nurse 16 (14.5, 19)

Administration and logistics 16.5 (11, 19)

Years of service 0.014

<5 16.5 (15, 19)

6–10 19 (17, 20)

11–20 17 (15, 19)

>20 16 (13.5, 19)

Professional and technical title <0.001

Primary and below 15 (13, 17)

Intermediate 18 (15, 20)

Senior 19 (17, 20)

Subgroup analysis: Medical position /non-medical position

Medical position 17 (15, 20) 0.068

Non-medical position 16.5 (11,19)

Subgroup analysis: Doctor position /other position

Doctor position 18 (16, 20) <0.001

Other position 16 (14, 19)
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Table 3 Bivariate Analysis of Osteoporosis Health Beliefs and Self-Efficacy

Variable Calcium Self- 
efficacy Score

Exercise 
Efficacy 
Score

Susceptibility 
Score

Seriousness Score Exercise Benefits 
Score

Calcium Benefits 
Score

Exercise Barriers 
Score

Calcium Barriers 
Score

Health Motivation 
Score

Age, y

<40 75.00 (51.67, 88.33) 54.96±28.34 17.50 (13.00, 20.00) 17.00 (14.00, 19.00) 24.00 (21.00, 25.00) 23.00 (19.75, 24.00) 16.00 (12.00, 18.00) 13.00 (12.00, 18.00) 24.00 (22.75, 26.00)

>40 79.17 (65.00, 87.50) 61.87±25.61 19.00 (17.00, 23.00) 18.00 (15.00, 20.00) 24.00 (23.00, 24.00) 24.00 (22.00, 24.00) 16.00 (13.00, 18.00) 13.00 (12.00, 16.00) 24.00 (23.00, 26.00)

P value 0.240 0.117 0.006** 0.159 0.507 0.139 0.654 0.672 0.373

Gender

Male 75.00 (50.83, 88.33) 73.33±21.06 16.50 (12.00, 22.00) 18.00 (13.00, 20.00) 23.50 (20.25, 24.25) 20.00 (17.75, 25.25) 14.50 (12.00, 19.00) 16.50 (12.75, 18.50) 23.50 (20.25, 24.00)

Female 79.17 (66.67, 88.75) 54.19±27.73 18.00 (15.00, 22.00) 17.00 (15.00, 19.00) 24.00 (22.00, 24.00) 23.00 (21.00, 24.00) 16.00 (12.00, 18.00) 13.00 (12.00, 16.00) 24.00 (23.00, 26.00)

P value 0.150 0.001** 0.283 0.512 0.626 0.095 0.729 0.006** 0.122

Education level

College and 

below

83.34 (70.00, 

100.00)

73.83±24.56 20.00 (15.00, 22.75) 19.50 (17.25, 23.00) 24.00 (20.25, 25.75) 20.00 (17.75, 25.25) 17.50 (12.75, 20.50) 18.00 (15.00, 19.75) 23.00 (21.00, 25.25)

Undergraduate 75.00 (50.00, 86.67) 57.09±28.04 18.00 (15.00, 22.00) 18.00 (15.00, 20.00) 23.00 (21.00, 24.00) 23.00 (20.00, 24.00) 26.00 (13.00, 18.00) 13.00 (12.00, 18.00) 24.00 (23.00, 26.00)

Postgraduate 

and above

76.67 (56.35, 88.33) 53.61±26.38 17.00 (13.25, 21.00) 16.50 (14.00, 19.00) 24.00 (23.00, 25.00) 24.00 (22.00, 24.75) 14.00 (12.00, 17.75) 12.00 (11.25, 14.75) 24.00 (23.25, 26.00)

P value 0.199 0.109 0.649 0.242 0.147 0.093 0.140 0.024** 0.238

Occupation

Doctor 80.00 (62.50, 93.33) 57.42±28.32 18.00 (14.00, 20.00) 13.00 (16.00, 18.00) 24.00 (23.00, 25.00) 24.00 (22.00, 25.00) 16.00 (12.00, 18.00) 12.00 (12.00, 15.00) 24.00 (23.00, 26.00)
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Nurse 69.17 (48.33, 86.67) 54.90±28.14 18.00 (15.00, 22.00) 18.00 (15.00, 20.00) 23.00 (20.00, 24.00) 22.00 (20.00, 24.00) 16.00 (13.00, 19.00) 13.00 (12.00, 18.00) 24.00 (21.00, 26.00)

Administration 

and logistics

75.00 (59.17, 88.33) 61.35±25.42 17.00 (12.00, 22.00) 18.00 (14.00, 20.00) 23.00 (18.00, 24.00) 21.00 (18.00, 24.00) 13.00 (12.00, 18.00) 12.00 (14.00, 18.00) 24.00 (19.00, 27.00)

P value 0.083 0.498 0.451 0.029** 0.077 0.012** 0.056 0.207 0.137

Years of service

<5 75.00 (55.00, 95.00) 61.03± 16.00 (12.25, 18.75) 17.50 (15.00, 19.00) 23.50 (22.00, 24.75) 23.50 (20.25, 24.75) 14.00 (12.00, 18.00) 13.00 (12.00, 16.50) 24.00 (23.00, 24.00)

6–10 70.00 (50.00, 90.84) 53.54± 17.00 (12.75, 19.25) 18.00 (15.00, 20.00) 24.00 (20.75, 24.25) 22.50 (19.75, 24.00) 16.00 (12.00, 18.00) 13.00 (12.00, 18.00) 24.00 (21.00, 27.00)

11–20 76.67 (54.17, 83.33) 56.23±26.18 19.00 (15.00, 23.00) 17.00 (13.00, 19.00) 24.00 (22.00, 25.00) 23.00 (19.00, 25.00) 16.00 (13.00, 18.00) 13.00 (12.00, 17.00) 24.00 (23.00, 26.00)

>20 78.33 (62.50, 90.00) 63.45±27.72 19.00 (17.00, 23.75) 18.50 (16.00, 20.00) 24.00 (23.00, 24.00) 24.00 (23.00, 24.00) 14.50 (12.00, 18.00) 12.00 (12.00, 14.75) 24.00 (23.25, 26.00)

P value 0.755 0.364 0.012** 0.314 0.716 0.407 0.620 0.764 0.392

Professional and technical title

Primary and 

below

75.00 (52.09, 90.00) 56.79±28.57 18.00 (13.00, 20.00) 18.00 (15.00, 20.00) 23.50 (19.00, 25.00) 23.00 (19.75, 24.00) 16.00 (12.00, 19.00) 13.50 (12.00, 18.00) 24.00 (21.00, 26.25)

Intermediate 75.84 (51.25, 83.33) 56.09±26.43 18.00 (14.75, 23.00) 16.00 (14.00, 19.00) 24.00 (22.00, 24.00) 23.00 (20.75, 24.00) 15.00 (13.00, 18.00) 13.00 (12.00, 15.00) 24.00 (23.00, 26.00)

Senior 80.00 (71.67, 85.00) 60.56±28.09 19.00 (17.00, 23.00) 17.00 (14.00, 20.00) 24.00 (23.00, 25.00) 24.00 (23.50, 24.00) 16.00 (12.00, 18.00) 12.00 (12.00, 14.00) 24.00 (23.00, 28.00)

P value 0.490 0.772 0.107 0.345 0.418 0.549 0.756 0.131 0.179

Subgroup analysis: Doctor position /other position

Doctor 

position

80.00 (62.50, 93.33) 57.42±28.32 18.00 (14.00, 20.00) 13.00 (16.00, 18.00) 24.00 (23.00, 25.00) 24.00 (22.00, 25.00) 16.00 (12.00, 18.00) 12.00 (12.00, 15.00) 24.00 (23.00, 26.00)

Other position 71.67 (50.00, 86.67) 56.90±27.38 18.00 (14.00, 22.00) 18.00 (15.00, 20.00) 23.00 (20.00, 24.00) 22.00 (19.00, 24.00) 16.00 (12.75, 18.25) 13.00 (12.00, 18.00) 24.00 (21.00, 26.00)

P value 0.046* 0.625 0.920 0.008** 0.028 0.008** 0.377 0.089 0.046*

Notes: * P<0.05, ** P<0.01.
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Table 4 Quantile Regression Analysis of Osteoporosis Knowledge, Self-Efficacy and Health Beliefs

Variable q=0.05 q=0.15 q=0.25 q=0.35 q=0.45 q=0.55 q=0.65 q=0.75 q=0.85 q=0.95

Quantile regression 1: taking the osteoporosis knowledge score as the dependent variable

Professional and technical title (intermediate vs 
primary and below)

2.000 3.000** 2.000* 2.000* 3.500** 4.000** 3.500** 4.000** 3.000** 3.000**
(1.712) (3.520) (2.097) (2.097) (4.071) (4.813) (4.487) (5.271) (3.343) (3.214)

Professional and technical title (senior vs primary 
and below)

4.000* 5.000** 2.000 4.000** 4.500** 4.000** 4.000** 4.000** 2.000 3.000
(1.977) (3.554) (1.323) (2.950) (3.472) (3.272) (3.417) (3.359) (1.479) (1.726)

Quantile regression 2: taking the exercise efficacy score as the dependent variable

Gender (male vs female) 28.333** 31.667** 26.655** 18.333* 16.667 18.333* 16.667 15.018 13.333 0.000
(3.082) (3.511) (3.025) (2.200) (1.957) (2.183) (1.953) (1.857) (1.465) (0.000)

Quantile regression 3: taking the susceptibility score as the dependent variable

>40 years old vs <40 years old 3.000 

(1.541)

2.000 

(1.299)

4.000** 

(3.133)

3.000* 

(2.505)

2.000 

(1.643)

2.000 

(1.662)

4.000** 

(3.235)

3.000* 

(2.195)

2.000 

(1.413)

−0.000 

(−0.000)

Quantile regression 4: taking the seriousness score as the dependent variable

Occupation (doctor vs others) −2.000 

(−1.007)

−1.000 

(−0.663)

−2.000 

(−1.709)

−1.000 

(−1.043)

−2.000* 

(−2.459)

−2.000* 

(−2.435)

−1.000 

(−1.222)

−2.000* 

(−2.543)

−3.000** 

(−2.688)

−1.000 

(−0.423)

Quantile regression 5: taking the exercise benefits score as the dependent variable

Professional and technical title (intermediate vs 
primary and below)

3.987** 3.000** 2.500* 1.000 0.000 0.500 0.000 −0.000 −3.000** −0.000
(3.557) (2.824) (2.265) (1.251) (0.000) (0.782) (0.000) (−0.000) (−3.142) (−0.000)

Occupation (doctor vs others) 0.987 2.000* 2.000* 1.667* 1.000* 0.500 0.000 −0.000 −0.000 1.000
(0.783) (2.068) (2.294) (2.580) (2.126) (0.937) (0.000) (−0.000) (−0.000) (0.526)

Quantile regression 6: taking the calcium benefits score as the dependent variable

Occupation (doctor vs others) 3.000 3.000** 2.000* 1.750* 1.000 1.000 0.000 0.500 −0.000 −0.667
(1.382) (3.018) (2.421) (2.360) (1.303) (1.238) (0.000) (0.656) (−0.000) (−0.578)

Professional and technical title (senior vs primary 

and below)

−2.000 −2.000 −2.000 −3.000* −2.000 −1.000 −1.500 −2.000 −6.000** −4.333*
(−0.539) (−1.213) (−1.345) (−2.147) (−1.340) (−0.661) (−1.167) (−1.520) (−2.899) (−2.316)
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Gender (male vs female) −3.000 −3.000** −3.000** −3.250** −4.000** −2.000* −0.500 0.500 1.000 1.667
(−1.124) (−3.006) (−3.384) (−3.768) (−4.589) (−2.219) (−0.644) (0.619) (0.887) (1.281)

Quantile regression 7: taking the calcium barriers score as the dependent variable

Gender (male vs female) 4.000* 3.000* 1.000 1.000 2.000 4.000** 2.000 4.000** 4.000* 9.000**
(2.201) (2.075) (1.074) (1.110) (1.973) (3.800) (1.657) (2.871) (2.569) (2.975)

Quantile regression 8: taking the health motivation score as the dependent variable

Occupation (doctor vs others) 4.000** 3.000** 2.000* 1.000 0.876 0.000 0.000 −0.000 0.333 0.000
(4.218) (3.442) (2.428) (1.466) (1.345) (0.000) (0.000) (−0.000) (0.292) (0.000)

Notes: The data in the table are presented in the form of regression coefficient (t value). * P<0.05, ** P<0.01.
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The results, taking the knowledge score as the dependent variable, showed that employees with intermediate 
professional title (at the 0.15 to 0.95 quantiles, t=2.097 to 5.271, P=0.000 to 0.037) and with senior professional title 
(at the 0.05, 0.15, 0.35 to 0.75 quantiles, t=1.977 to 3.554, P=0.000 to 0.05) compared to those with primary and below 
professional titles, were significantly associated with higher knowledge about osteoporosis.

Taking the osteoporosis self-efficacy scores as the dependent variable, the results showed that males were signifi
cantly associated higher exercise self-efficacy score (at the 0.05 to 0.35 and 0.55 quantiles, t=2.183 to 3.511, P=0.001 to 
0.030).

Taking the health beliefs scores as the dependent variable, the results showed that age greater than 40 was 
significantly associated with higher susceptibility score (at the 0.25, 0.35, 0.65, 0.75 quantiles, t=2.195 to 3.235, 
P=0.002 to 0.030). Doctor occupation was significantly associated with lower seriousness score (at the 0.45, 0.55, 
0.75, 0.85 quantiles, t=2.195 to 3.235, P=0.002 to 0.030), higher exercise benefits score (at the 0.15 to 0.45 quantiles, 
t=2.068 to 2.580, P=0.011 to 0.041), higher calcium benefits scores (at the 0.15 to 0.35 quantiles, t=2.360 to 3.018, 
P=0.003 to 0.02) and higher health motivation score (at the 0.05 to 0.25 quantiles, t=2.428 to 4.218, P=0.000 to 0.016). 
Males was significantly associated with lower calcium benefits score (at the 0.15 to 0.55 quantiles, t=2.219 to 4.589, 
P=0.000 to 0.028) and higher calcium barriers score (at the 0.05, 0.15, 0.55, 0.75 to 0.95 quantiles, t=2.075 to 3.800, 
P=0.000 to 0.029). Professional and technical title was also found to be significantly related with exercise and calcium 
benefits score, but the effects were not very stable To be more precise, intermediate title was associated with higher 
exercise benefits score at the 0.05, 0.15, 0.25 quantiles (t=2.265 to 3.557, P=0.001 to 0.025) and was associated with 
lower exercise benefits score at the 0.85 quantile (t=−3.142, P=0.002). Moreover, senior title compared with primary and 
below titles was associated with lower calcium benefits score (at the 0.35, 0.85, 0.95 quantiles, t=−2.899 to −2.147, 
P=0.004 to 0.034).

Discussion
This study investigated the knowledge level, health beliefs and self-efficacy for preventing and treating osteoporosis, and 
health beliefs of staff at a gynecology and obstetrics hospital in Hangzhou. The results showed that gender, age, 
education level, years of service, job position, and professional technical title were all associated with the osteoporosis 
awareness, self-efficacy and health beliefs among staff in an obstetrics and gynecology hospital.

This study found that education level, work experience, professional and technical title, and occupation type were all 
associated with the level of osteoporosis knowledge among hospital staff. Consistent with the findings of previous 
community-based studies, our study confirmed the importance of education.12,13 In healthcare institutions, employees 
who work as doctors tend to have higher levels of education and have received more systematic health education, so it is 
reasonable that they have more osteoporosis knowledge. Besides, as hospital employees, as their titles increase, they 
would accumulate more experience, which also gives them more comprehensive knowledge of disease. It should be 
noted that there was a non-linear relationship between years of service and osteoporosis knowledge in our study, which 
might be related to the limited sample size. Our results indicate that the target audience for osteoporosis education should 
be employees with relatively low education level and professional title, as well as hospital staff who are not doctors.

Gender is one of the important factors affecting self-efficacy and health beliefs for osteoporosis, and this influence is 
mainly reflected in attitudes towards exercise and calcium intake. Adequate exercise and calcium intake are very 
important primary preventive measures for early bone loss.14,15 We found that although women are at higher risk of 
developing osteoporosis than men of the same age, their exercise efficacy scores were significantly lower, which means 
that women are not as active as men in exercise. Besides, the calcium benefits scores were significantly lower while the 
barriers to calcium intake were significantly higher in men. That is to say, men’s cognition of the benefits of calcium 
supplementation is not as clear as that of women. This interesting finding may be attributed to the differences in 
psychological characteristics, interests, and lifestyles between the two genders.16 Therefore, when conducting health 
education, we can choose more appropriate content based on the gender of the audience.

As people get older, their attitudes towards health and disease may change.17 This study showed that the disease 
susceptibility scores of people over 40 years old were significantly higher than those under 40 years old, indicating that 
they believed that they were more likely to develop osteoporosis. It can be inferred that the older staff may be more 
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empathetic in their daily clinical work. In contrast, the younger group may pay less attention to the patients’ suspected 
osteoporosis symptoms and risks and may be more likely to overlook the promotion of osteoporosis knowledge in their 
daily communication with patients. Therefore, medical institutions can carry out corresponding education activities for 
the younger employees, so as to promote the awareness and level of attention of osteoporosis among the general public.

Occupation type is also closely related to the self-efficacy and health beliefs of hospital staff regarding osteoporosis.18 

The bivariable analysis showed that there were significant differences in the scores of doctors and other hospital staff on 
several scales. Thus, we entered it into the regression analyses as a variable. Results showed that the disease severity 
score of doctors was lower, which may be attributed to their more adequate knowledge and understanding of the disease. 
The benefits of exercise and calcium intake in the doctor group were significantly higher than those in other positions, 
which may be related to the comprehensive and accurate knowledge of disease they have received. Meanwhile, doctors 
have higher health motivation and are more willing to improve their own health status, which may also stem from their 
better understanding of the harmfulness of osteoporosis. Hence, if we want to improve the overall understanding of 
osteoporosis in healthcare institutions, all staff other than doctors will be the main targeted for education and promotion.

Years of service, professional and technical titles both represent the work experience and professional capacity.19 In 
our study, professional and technical title was associated with respondents’ osteoporosis knowledge, exercise benefits 
score, and calcium benefits score. Unexpectedly, intermediate title was associated with higher exercise benefits score, 
whereas senior title was associated with lower calcium benefits score. The reason for this result may be due to the sample 
size or certain confounding factors, and the results need to be further verified. In addition, years of service seemed not 
significantly correlated with our results. Therefore, in general, when carrying out publicity activities, the audience’s work 
experience is not the main factor to consider.

We further analyzed the correlation between the osteoporosis knowledge and each item of health belief and self- 
efficacy but results showed that the knowledge level was not related to any item. This result is quite different from 
a study on Lebanese women, which showed that the osteoporosis knowledge score was significantly positively correlated 
with the health motivation score.20 This difference might be attributed to special medical background and small sample 
size of responders in our study.

It should be pointed out that most of the results in our survey showed a skewed distribution. In order to minimize the 
impact of skewed distribution on data analysis, we used quantile regression instead of traditional linear regression. 
Quantile regression can analyze data at different quantile points, so as to more accurately reflect the relationship between 
independent and dependent variables, and can also evaluate the robustness of the model, which can effectively solve the 
problems in this study.

This research project has following limitations. First, there may be selection bias because of the small sample size of 
the population participating in this survey. Second, this study has regional limitations and is a single-center study, so the 
representativeness of the results obtained may not be strong. Third, the lack of a general community control group limits 
our ability to address differences between the general public and healthcare professionals. Fourth, quantile regression 
analyses showed that some models only showed statistical significance in less than half of the quantiles, suggesting that 
the robustness of some models is not particularly high. For the above reasons, caution is needed when extrapolating the 
conclusions of this study. In future studies, the scope of the survey and the number of medical centers can be expanded to 
reflect the situation more comprehensively and realistically.

Conclusion
Through this single-center, cross-sectional study, we found that education level, work experience and job position have 
a great impact on the osteoporosis knowledge level of obstetrics and gynecology hospital staff, while osteoporosis self- 
efficacy and health beliefs are related to gender, age, education level, job position, and years of service. Therefore, when 
carrying out osteoporosis education activities for employee in healthcare institutions, different groups should be selected 
for more targeted publicity and promotion, so as to make the education work more accurate and efficient.
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