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ABSTRACT
Objectives Assessing the knowledge, attitude and 
practices (KAP) regarding health self- management among 
patients with osteogenesis imperfecta (OI) in China.
Design An online cross- sectional survey.
Setting A structured questionnaire was distributed online 
through China- Dolls Center for Rare Disorders (CCRD), a 
non- governmental charity in China.
Participants Participants were all patients with OI from 
CCRD. After stratified sampling according to the economic 
level of residential city, 901 patients were proportionally 
selected and 869 patients completed the survey (response 
rate: 96.4%).
Main outcome measures Demographic characteristics 
and KAP information were gathered using a 5- point 
Likert scale. The score of each dimension of KAP was 
the sum of the scores of all included items. Χ2 test 
or Fisher’s exact test was used to compare scores of 
different items. Ordinal regression was employed to 
determine the significant factors influencing KAP.
Results A total of 802 questionnaires were included for 
analysis. Male respondents accounted for 57.1%, and 
29.1% of respondents were of 26~30 years. More than 
half (50~60%) of patients knew the main symptoms 
of OI and the treatment of OI- related complications. 
Almost 80% of patients showed positive attitude. 
Nearly 60~70% of the patients were relatively able to 
take appropriate practice regarding OI management. 
There was a significant correlation between scores 
of knowledge and attitude, attitude and practice, as 
well as knowledge and practice. Patients aged 26~30 
years, from urban areas and big cities, had higher KAP 
scores. Male patients showed better performance in 
knowledge, and highly educated patients perform better 
in practice.
Conclusions Patients with OI did not have sufficient 
knowledge on disease care and up- to- date caring 
guidelines, and their practice regarding health self- 
management also needs to be improved. Gender, age, 
educational level and economic level of residence can 
affect the level of KAP for patients, thus developing 
targeted and tailored programmes for patients with OI is 
highly recommended.

INTRODUCTION
Osteogenesis imperfecta (OI), or ‘brittle 
bone disease’, is an inherited connective 
tissue disorder with a prevalence of about 
1/15 000~1/20 000 in newborns.1 In China, 
it is estimated that there are more than 
100 000 patients with OI.2 Individuals with 
OI have low bone mass and reduced bone 
material strength, which leads to increased 
bone fragility, repeated fractures and bone 
deformity.3 Although the primary clinical 
manifestation involves the skeleton, OI is a 
generalised connective tissue disorder, which 
is often accompanied by secondary features, 
including blue sclerae, conductive or sensory 
hearing loss, dentinogenesis imperfecta, 
pulmonary function impairment, cardiac 
valve abnormalities and muscle weakness.4 5 
OI is most commonly caused by mutations in 
genes encoding the chains of type I collagen 
or proteins involved in post- translational 
modification of type I collagen.6

The main objectives of treatment in 
patients with OI are to decrease fracture inci-
dence, relieve bone pain, promote mobility 

Strengths and limitations of this study

 ► This is the first cross- sectional study to assess the 
knowledge, attitude and practices (KAP) regarding 
health self- management among patients with os-
teogenesis imperfecta (OI) in China.

 ► Our results suggest the importance of developing 
targeted educational programmes about health self- 
management for patients with OI in China.

 ► The selection bias may exist in this study, despite 
the large sample size.

 ► Due to the limited length of the questionnaire, only 
few variables influencing KAP were included in this 
study.

http://bmjopen.bmj.com/
http://orcid.org/0000-0002-2242-0917
http://orcid.org/0000-0001-9607-313X
http://dx.doi.org/10.1136/bmjopen-2020-046286
http://dx.doi.org/10.1136/bmjopen-2020-046286
http://crossmark.crossref.org/dialog/?doi=10.1136/bmjopen-2020-046286&domain=pdf&date_stamp=2021-09-27


2 Lai Y, et al. BMJ Open 2021;11:e046286. doi:10.1136/bmjopen-2020-046286

Open access 

and growth, and ultimately improve the social participa-
tion and quality of life (QoL).7 8 This requires a multidis-
ciplinary approach, using physiotherapy, rehabilitation, 
orthopaedic surgery, pharmacological interventions, and 
monitoring nutrition with calcium and vitamin D supple-
mentation.9 10 Bisphosphonate is proven to be helpful to 
increase bone mass and to some extent reduce fracture 
risk.11 However, it seems less effective in certain types of 
OI, particularly for OI type 6, and its response is worse 
in adult patients with OI than most paediatric cases.12 13 
Other new pharmacological treatments are being devel-
oped, including denosumab, cathepsin K inhibition, 
growth hormone, teriparatide, and gene and cell therapy 
approaches.14

The self- management of patients with OI for their 
health is very important, which helps them to effectively 
manage their illness and improve health outcomes. In 
order to prevent fractures, patients should adhere to 
medical treatment and be careful in daily activities. It is 
essential to continue regular follow- up care under the 
guidance of experienced doctors.8 Bone mass measure-
ment needs to be performed regularly to predict their 
condition and clinical prognosis.8 15 Additionally, patients 
need to carry out appropriate rehabilitation training and 
protect their teeth and hearing.8 9 Patients’ mental health 
is equally important, as facing the disease with optimistic 
attitudes helps patients to receive treatment actively.16 
Overall, the level of self- management of patients and 
their families for their health plays an essential role in the 
treatment and prognosis of OI.

Lack of up- to- date knowledge, wrong attitudes and 
malpractice for OI management may play an important 
role in patients’ non- compliance with treatment and 
failure to achieve therapeutic goals. Knowledge, attitude 
and practice (KAP) theory believes that enhancing the 
level of knowledge can change the attitude of individuals 
and then affect practice, which is the principle of this 
study.17 KAP surveys are frequently used in health- seeking 
behaviour research, and they are very useful for assessing 
distribution of community knowledge in large scale and 
for evaluating changes in knowledge after education.18 To 
improve the outcome of the disease, it is very necessary 
to investigate the KAP level of health self- management 
for patients. To our knowledge, this is the first study to 
focus on this point. This study aimed to investigate the 
level of KAP regarding OI disease and its management 
for patients, identify the factors influencing the KAP level 
and come up with methods to improve their health self- 
management level.

METHODS
Study design
This was a non- interventional, cross- sectional, stratified 
sampling online survey for patients with OI in China. 
The survey was conducted from 24 September to 30 
September 2019, based on the online community built by 

China- Dolls Center for Rare Disorders (CCRD), a public 
welfare organisation in China.

Study population
Participants in this study were all patients with OI regis-
tered and certified in CCRD. This organisation has built 
a network community of patients with OI in China, where 
we published information from 1 to 20 September 2019 
to recruit patients to join in the survey. Patients who 
were willing to participate in the study needed to submit 
personal information, including medical history, city 
of residence and contact information, according to the 
requirements of the recruitment notice.

The inclusion criteria of the respondents were: (1) diag-
nosed as OI, regardless of gender and age; and (2) able to 
understand the content of the questionnaire. We believed 
that the patients who passed the patient identity authen-
tication, joined the online community and submitted 
personal information in accordance with the notice of 
patient recruitment met the above inclusion criteria. The 
exclusion criteria were: accompanied with other serious 
diseases which might affect the KAP of patients with OI, 
such as serious heart, liver and kidney disease. The exclu-
sion of patients was performed according to the medical 
history they submitted.

Study instrument
The original questionnaire was designed by researchers by 
reviewing previous literature. After pre- investigation in a 
small scale, the questionnaire was modified and improved 
to form the final version. The face validity of the ques-
tionnaire was evaluated by a sample of 15 patients from 
CCRD through discussing on unclear items. The content 
validity was assessed by 23 experts, including doctors from 
hospitals, professors from the school of public health 
or medicine, government staff from China Association 
for Science and Technology, and staff from CCRD. The 
Kaiser- Meyer- Olkin value of the adjusted questionnaire 
was 0.842; the approximate Χ2 value of the Bartlett spher-
ical test was 12 434.691 (p<0.001), which indicated the 
questionnaire could use factor analysis. Exploratory 
factor analysis was used to test the structure and validity of 
the questionnaire, the principal component analysis was 
used to extract common factors and the most orthogonal 
rotation of variance was used to reduce the dimension. 
Finally, 56.045% of the variance was explained by the 
three factors. The Cronbach’s α coefficient (a measure 
of internal consistency) was 0.951, and the coefficients 
of three dimensions of KAP were 0.892, 0.856 and 0.911, 
respectively. After revision, the questionnaire exhibited 
good reliability and validity.

The final version of the questionnaire can be seen in 
the online supplementary file, which consisted of four 
aspects: (1) demographic characteristics (5 questions, 
including gender, age, educational level, living in urban or 
rural areas, and residential city); (2) patients’ knowledge 
of OI management, mainly investigating the patients’ 
understanding of fracture, complications, commonly 
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used drugs and rehabilitation training (10 questions); (3) 
patients’ attitude regarding OI management, mainly eval-
uating the patients’ attitude towards drugs, surgical treat-
ment, rehabilitation training and daily management (7 
questions); and (4) patients’ practice of OI management, 
aiming to evaluate the implementation of the above health 
management behaviour of patients (10 questions). Each 
aspect of KAP contained several items, which adopted a 
Likert 5- level scoring method. The highest score for each 
item was 5 points, and the lowest was 1 point. The total 
score of each dimension of KAP was obtained by adding 
the scores of all included items. Higher scores meant 
higher KAP levels.

Sample size and sampling
In order to address potential sources of bias, patients 
who met the inclusion criteria (n=5036) were divided 
by the economic level of their residential city into three 
groups: 1714 patients from first- tier cities (34.0%), 1482 
from second- tier cities (29.4%) and 1840 from other 
cities (36.5%). In the pre- investigation, the mean total 
KAP scores of the first, second, and third group were 107 
(SD=17), 102 (SD=18) and 98 (SD=20), respectively. We 
used the following equation to calculate the minimum 
sample size for this simple and stratified random sampling:

 
n =

(
Zα/2CV

ε

)2

  

The value of coefficient of variation (CV) was calcu-
lated by dividing the weighted SD by the weighted mean 
score of all the three groups (CV=0.18, weighted SD=18.4, 
weighted mean score=102.2). Assuming an α of 5% and 
ε (relative error) of 2%, the sample size calculations indi-
cated a minimum of 311 patients were required to power 
the study.

Finally, a total of 901 patients were randomly and 
proportionally selected from all three groups (307 from 
first- tier cities, 265 from second- tier cities and 329 from 
other cities).

Data collection and quality control
The questionnaire was uploaded to the online platform 
of ‘Wen Juan Wang’ (http://www. wenjuan. com/), gener-
ating a link to the questionnaire. The link was distributed 
to the included patients on 24 September 2019, valid for 
7 days. Each Internet protocol (IP) address can complete 
the questionnaire only once, and only patients with OI in 
the group have access to the questionnaire. The submitted 
invalid questionnaires were excluded according to the 
following criteria: (1) the answer time is less than 120 s; 
(2) the demographic information is incomplete or irrele-
vant to the survey; and (3) choosing the same option for 
15 or more consecutive items in questions 6–8.

Statistical analysis
The statistical analysis was completed using SPSS V.25.0 
software. Frequency and percentage were used to describe 
the qualitative data, mean±SD was used to describe the 
quantitative data. The Χ2 test or Fisher’s exact test was 

used to compare the composition ratio of scores between 
items in the questionnaire.

According to the score, the three dimensions of KAP 
were divided into three grades of ‘good’, ‘medium’ 
and ‘poor’. For each dimension, the mean and SD of 
the total score are calculated, respectively. If the score 
of a certain dimension is less than or equal to the value 
of mean minus SD, we rated it as ‘poor’; if the score 
was greater than that value and less than or equal to 
the value of mean plus SD, we rated it as ‘medium’; 
if the score exceeds the value of mean plus SD, it 
would be rated as ‘good’. The ordinal logistic regres-
sion models with an enter method were employed to 
examine the associations between different demo-
graphic characteristics and KAP score. The above- 
mentioned five demographic variables were assigned 
scores, respectively, and were included in the anal-
ysis as independent variables. The dependent vari-
able is the score grade of KAP, which assigned scores 
as follows: poor=1, medium=2 and good=3. P<0.05 
(double tail) was statistically significant.

Patient and public involvement
Patients and/or the public were not involved in the 
design, conduct, reporting or dissemination plans of this 
research.

Table 1 Demographic characteristics of participants 
(n=802)

Characteristics n (%)

Gender

Male 458 (57.1)

Female 344 (42.9)

Age

Under 18 82 (10.2)

18~25 198 (24.7)

26~30 233 (29.1)

31~40 173 (21.6)

Over 40 116 (14.5)

Education

Elementary school 57 (7.1)

Junior middle school 170 (21.2)

Senior middle school 301 (37.5)

Undergraduate or higher 274 (34.2)

Family residence

Urban 530 (66.1)

Rural 272 (33.9)

City

First- tier cities 273 (34.0)

Second- tier cities 236 (29.4)

Other cities 293 (36.5)

http://www.wenjuan.com/
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RESULTS
Demographic characteristics
A total of 901 questionnaires were sent out and 869 ques-
tionnaires were retrieved, with a response rate of 96.4%. 
Eight hundred two questionnaires were considered valid 
for analysis after exclusion. The demographic informa-
tion is shown in table 1. Of the 802 respondents, 57.1% 
were male and 29.1% were aged between 26 and 30 years 
old. A major proportion of the respondents had a high 
school degree or a higher academic degree (71.7%). 
More than half (66.1%) of the patients were from urban 
areas and more than one- third (34.0%) were from first- 
tier cities.

KAP about health self-management of OI
Among the items regarding knowledge of OI manage-
ment, the three items with lower average scores were item 
K6 (how to deal with the hearing loss associated with OI), 
item K7 (how to carry out oral care) and item K8 (the 
main adverse reaction of bisphosphonate). More than 
half (56.1%) of the respondents knew that the disease 
might have other complications besides fracture. The 
Χ2 test results showed that the score composition ratio 
among item K4, item K6 and item K7 was significantly 
different (p<0.001), indicating that patients’ knowledge 
of other complications was worse than fractures. Approx-
imately 59% of the respondents knew how to judge and 
manage fractures, and the significance and process of 
bone mineral density measurement. But fewer patients 
were aware of the adverse reactions of bisphosphonate 
(44.3%). Only 56.6% of patients knew some suitable reha-
bilitation approaches and their main functions (figure 1).

About 80% of patients showed a positive attitude 
towards health self- management, who recognised the 
importance of active surgery and drug treatment, profes-
sional rehabilitation, and appropriate exercise for disease 
control, and were confident to fight against the disease. 
About 82.9% of patients worried that their disease would 
deteriorate with age. Nearly 77.8% of patients were afraid 
of complications in OI, such as dental problems and 
hearing impairment (figure 2).

Regarding the practice of OI management, the two 
items with relatively low average scores were item P7 
(observe the attention points in rehabilitation training) 
and item P9 (observe the dos and don’ts when using 
painkillers). Approximately 63% of patients were able 
to proactively learn the emergency management of frac-
tures and can adhere to regular bone mineral density 
measurement. For dental care, 71.6% of patients 
persisted in brushing their teeth carefully and avoiding 
carbonated beverages, while the number of patients 
who could regularly go to the hospital to clean their 
teeth was relatively small (65.8%). The proportion 
of patients who can adhere to regular rehabilitation 
training is close to 65.3%, but relatively few patients can 
observe the attention points in rehabilitation training 
(57.1%) (figure 3).

Overall evaluation of KAP regarding health management of 
patients with OI
In terms of scores in three dimensions of KAP, their 
Spearman correlation coefficients were 0.609 (knowl-
edge–attitude, p<0.01), 0.919 (knowledge–practice, 
p<0.01) and 0.612 (attitude–practice, p<0.01), which 

Figure 1 Response to statements regarding knowledge of health management of patients with osteogenesis imperfecta (OI).
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showed that the correlation between the three was signif-
icant. The mean±SD scores of KAP were 35.3±7.6 (total 
score 50), 29.0±4.8 (total score 35) and 38.0±8.0 (total 
score 50). For the dimension of knowledge, the score less 
than or equal to 27.7 was rated as ‘poor’, greater than 
27.7 and less than 42.9 was’medium’, and greater than 
or equal to 42.9 was ‘good’. The scores of the other two 
dimensions were rated using the same method based 
on the two values of mean±SD. The distribution of KAP 
scores of patients with OI in different categories is shown 
in figure 4.

Table 2 shows the results of ordinal regression. It can 
be seen that gender, age, place of residence and educa-
tional level were important factors that affected the 
KAP level of patients. Female patients showed worse 

knowledge (OR 0.72, 95% CI 0.53 to 0.98). Compared 
with patients over the age of 40 years, patients aged 
26–30 years had a higher level of knowledge (OR 2.20, 
95% CI 1.36 to 3.55), better attitudes (OR 2.20, 95% 
CI 1.38 to 3.50) and better practices (OR 2.07, 95% CI 
1.31 to 3.27); while patients under the age of 18 years 
performed worse in knowledge (OR 0.42, 95% CI 0.23 
to 0.78) and practice (OR 0.46, 95% CI 0.26 to 0.84). 
Compared with patients in rural areas, patients from 
the urban area had similar phenomena. Compared 
with highly educated patients, patients from junior 
middle school had a worse performance in the prac-
tice of health management (OR 0.60, 95% CI 0.41 to 
0.90).

Figure 2 Response to statements regarding attitude of health management of patients with osteogenesis imperfecta.

Figure 3 Response to statements regarding practice of health management of patients with osteogenesis imperfecta (OI).
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DISCUSSION
This is the first KAP study regarding health management 
for patients with OI in China. Nearly 65% of the respon-
dents knew the genetic characteristics of OI, and nearly 
50%~60% of patients knew the main symptoms of OI and 
the treatment of related complications. In terms of atti-
tude, almost 80% of patients expressed varying degrees 
of concern about their condition, but they still had a posi-
tive attitude towards their disease management. A total of 

60%~70% of the patients were able to carry out a variety of 
correct health self- management behaviours. Multivariate 
analysis showed that patients who were male, aged 26~30 
years, with a college degree or above, living in cities and 
from first- tier cities were more likely to have a higher KAP 
level. The correlation among all three fields was found 
in the study, which implied the possibility of improving 
the health self- management level of patients with OI 
with educational interventions based on KAP theory. 

Figure 4 The distribution of knowledge, attitude and practice scores of patients with osteogenesis imperfecta in different 
categories (n=802).

Table 2 Multivariate analysis of KAP: results based on ordinal regression

Knowledge Attitude Practice

OR 95% CI OR 95% CI OR 95% CI

Gender

Male 1.00 1.00 1.00 1.00 1.00 1.00

Female 0.72* (0.53 to 0.98) 0.79 (0.59 to 1.06) 0.82 (0.62 to 1.10)

Age

Under 18 0.42* (0.23 to 0.78) 0.71 (0.39 to 1.29) 0.46* (0.26 to 0.84)

18~25 1.68* (1.01 to 2.79) 1.62 (0.99 to 2.65) 1.57 (0.97 to 2.54)

26~30 2.20** (1.36 to 3.55) 2.20** (1.38 to 3.50) 2.07* (1.31 to 3.27)

31~40 1.94* (1.17 to 3.20) 1.89* (1.16 to 3.10) 1.63* (1.01 to 2.63)

Over 40 1.00 1.00 1.00 1.00 1.00 1.00

Education

Elementary school 0.83 (0.45 to 1.53) 0.73 (0.40 to 1.31) 0.64 (0.36.1.14)

Junior middle school 0.71 (0.47 to 1.07) 0.79 (0.53 to 1.19) 0.60* (0.41 to 0.90)

Senior middle school 1.14 (0.80 to 1.63) 0.97 (0.68 to 1.36) 1.04 (0.74 to 1.45)

Undergraduate or higher 1.00 1.00 1.00 1.00 1.00 1.00

Residence

Urban 1.00 1.00 1.00 1.00 1.00 1.00

Rural 0.60* (0.43 to 0.84) 0.67* (0.48 to 0.93) 0.69* (0.50 to 0.95)

City

First- tier cities 1.86** (1.29 to 2.69) 1.20 (0.84 to 1.72) 1.86** (1.31 to 2.63)

Second- tier cities 1.10 (0.76 to 1.60) 1.05 (0.73 to 1.51) 0.98 (0.69 to 1.39)

Other cities 1.00 1.00 1.00 1.00 1.00 1.00

*P<0.05; **p<0.01.
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Additionally, given the significant correlation between 
knowledge and practice, educational programmes should 
be more practice oriented.

Most of the subjects still lacked knowledge related 
to OI management, which indicated the deficiency of 
health education for patients with OI in China.2 19 The 
scattered distribution and inconvenience of patients to 
travel around make it difficult for the hospital to provide 
uniform guidance for patients. The relatively low educa-
tional level and poor internet skills greatly block their 
access to information. Meanwhile, the platform that 
connected nursing experts, doctors and patients’ families 
has not yet been built, and there are few charitable organ-
isations for patients with OI. Therefore, there is an urgent 
need to develop health education to meet the practical 
needs of patients in the internet era.

In our study, patients were much less acquainted with 
other OI complications than fractures, which might indi-
cate that patients paid greater attention to fracture and 
bone density than other issues, or they might not even 
be aware of those problems. This phenomenon is also 
consistent with the results of the 2013 living condition 
survey of patients with OI conducted by CCRD.2 Frac-
ture and fear of fracture are important factors affecting 
patients’ QoL,16 20 which run through the life and family 
of patients.21 However, paying too much attention to frac-
ture might lead to neglect of the impact of other compli-
cations, which might pose potential risks to patients’ 
prognosis or QoL.22 Therefore, the educational interven-
tion should also emphasise knowledge regarding other 
common complications.

Most patients held a positive attitude towards the role 
of OI management, which will promote themselves to 
implement and adhere to correct behaviours of disease 
management in turn, according to KAP theory. However, 
about 80% of the patients were worried about their condi-
tion. This psychological condition includes the fear of 
fracture, the worry of reduced social support and isola-
tion from others, which greatly affects patients’ mental 
health and QoL.16 Worrying about the deterioration of 
disease can encourage patients to take practice appro-
priately, but continuous negative psychology is likely to 
have a negative effect on patients. It was previously inves-
tigated that 40.6% of the patients had suicidal thoughts, 
of which 3.8% often had suicidal thoughts, so the mental 
health of patients with OI deserves our attention.2 
Various educational programmes are needed to improve 
patients’ knowledge of disease symptoms and their ability 
of disease management, mitigating the negative impact of 
the disease on life. Furthermore, psychological counsel-
ling and social support are also essential for the improve-
ment of psychological health and QoL of patients.

Patients’ practice was not very good, and many reasons 
have contributed to this situation. First, the rehabilita-
tion system of most public hospitals is not developed 
enough to meet patients’ needs.19 Second, limited 
medical resources for OI force patients to travel far to 
other provinces or cities to treat their disease. Therefore, 

the risk of reinjury on the way, the cost of treatment, and 
the pressure of family care increase enormously and lead 
to many problems like medical insurance reimburse-
ment.23 Moreover, terrible economic conditions due to 
illness and poor level of accessible facility renovation in 
patients’ families19 24 extremely restrict their daily activi-
ties and rehabilitation training. Hence, this prompts the 
need for an improvement on the existing social security 
system in China.

The undesirable situation of patients’ practice can 
also be attributed to some psychological factors. Exces-
sively worrying about fracture will do harms to patients’ 
adequate rehabilitation and exercise.25 Besides, one of 
the main reasons that hinders patients’ physical exercise is 
doctors’ recommendations of avoiding too much exercise 
for safety reasons.26 Hence, health professionals should 
carefully consider the way of providing suggestions about 
physical exercise to patients, to ensure that patients and 
their family members understand how to exercise fully 
and safely with less fear.

According to the above and related researches, the 
health self- management of patients relies on the help of 
their family members,27 the social life of whom can also be 
affected by patients’ disease.21 25 Therefore, the economic 
and medical support for patients’ families, as well as the 
health education and psychosocial support for patients’ 
family members, are clearly warranted.28

Our study found that male patients had better knowl-
edge regarding health self- management and KAP scores 
significantly varied by different age groups. Highly 
educated patients showed better practice of health self- 
management, which may partly explain why higher educa-
tional level was associated with better QoL in patients 
with OI.29 Patients in different regions showed signifi-
cantly different KAP scores owing to the fact that patients’ 
needs for medical services of rare disease, education, jobs 
and barrier- free facilities were more easily met in some 
urban areas or more developed first- tier cities.2 19 There-
fore, the above factors should be taken into account when 
tailoring health educational interventions.

Our study has some limitations. First, the respondents 
of our study are all patients from CCRD who can often 
receive health information about OI management. 
Hence, using this group of patients to represent the 
whole Chinese patient population is bound to introduce 
selection bias, despite the large sample size and stratified 
sampling method. Therefore, the actual level of KAP of 
Chinese patients should be worse than the results of this 
study. Further research should include more patients 
from underdeveloped areas. Moreover, due to the limited 
length of the questionnaire, only few influencing factors 
were suggested in this study. We suggest that more poten-
tial influencing factors be included in further studies, 
such as occupation, economic level, the type of OI, and 
the type and condition of complications, so as to find 
more effective ways to improve patients’ ability to manage 
health and to achieve individualised and accurate health 
education.



8 Lai Y, et al. BMJ Open 2021;11:e046286. doi:10.1136/bmjopen-2020-046286

Open access 

CONCLUSION
Patients with OI did not have sufficient knowledge on 
disease care and up- to- date caring guidelines, which 
indicated the deficiency of health education for patients 
with OI in China. Most patients held a positive attitude 
but their practice was not very good. The correlation 
among all three fields of KAP was found in the study, 
and this implied the possibility of improving the health 
self- management level of patients with OI by educational 
intervention based on KAP theory. The level of KAP 
was better among patients who were aged 26~30 years, 
from urban areas and from first- tier cities. Male patients 
showed better knowledge, while patients with higher 
education perform better in practice. Hence, developing 
targeted and tailored programmes for patients with OI is 
highly recommended.
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