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ABSTRACT
Objective This study aimed to investigate health- 
promoting lifestyle status and associated risk factors in 
patients with polycystic ovary syndrome (PCOS).
Design Cross- sectional study.
Setting This study was conducted at a tertiary hospital in 
Guizhou, China from December 2020 to June 2021.
Participants A total of 366 participants (18–45 years) 
diagnosed with PCOS were recruited from the outpatient 
departments.
Measures Sociodemographic characteristics were 
collected, and health- promoting behaviours were 
measured using the Health- Promoting Lifestyle Profile 
scale. Anxiety status was measured using the Zung’s Self- 
Rating Anxiety Scale, depression status using the Zung’s 
Self- Rating Depression Scale and self- efficacy using the 
Managing Chronic Disease 6- Item Scale. Multiple stepwise 
linear regression was conducted to assess the risk factors 
associated with the health- promoting behaviours of the 
study participants.
Results The participants had a poor health- promoting 
behaviours (88.54±17.44). The highest score in all 
dimensions was spiritual growth (16.68±4.98), while 
physical activity (12.71±2.68) was the lowest. Multiple 
regression analysis revealed that the main factors 
influencing the development and maintenance of health- 
promoting behaviours among participants were education 
(B=10.788, p<0.001), depression (B=−0.377, p<0.001), 
anxiety (B=−0.333, p<0.001) and self- efficacy (B=0.938, 
p=0.002). The model showed 74.40% variance shared 
between the dependent and independent variables 
(R2=74.40, F=264.633, p<0.001).
Conclusion Health- promoting behaviours are minimal 
among patients with PCOS, and improving negative 
emotions and enhancing behavioural awareness and self- 
efficacy are necessary to increase the adoption of health- 
promoting behaviours among patients with PCOS.
Trial registration number ChiCTR2000034572.

INTRODUCTION
Polycystic ovary syndrome (PCOS) is the 
most common endocrine disorder, affecting 
4%–18% of women of reproductive age.1 
The main features of PCOS include hyper-
androgenism, menstrual dysfunction and 

anovulatory polycystic ovaries. More than 
80% of patients with PCOS are overweight or 
obese.2 3 Furthermore, PCOS increases the 
risk of additional complications, such as type 
2 diabetes, metabolic syndrome and cardio-
vascular diseases.4 5 Treatment for PCOS 
includes lifestyle interventions (dietary, exer-
cise, behavioural or combined intervention) 
and surgical and pharmacological options. 
However, lifestyle management is preferable 
and presents a cost- effective initial treatment 
strategy.6 Moreover, international PCOS 
guidelines recommend lifestyle management 
as the first- line treatment.7

Many studies have reported the beneficial 
effects of lifestyle management in PCOS, 
such as optimising healthy weight, decreasing 
underlying hormonal disturbances, 
preventing future metabolic and reproduc-
tive complications, and improving the quality 
of life.8–10 Unfortunately, despite the recom-
mendation of healthy lifestyle changes, many 
patients fail to adopt and maintain healthy 
behaviours. A recent study indicated that 
44% of patients with PCOS engage in high- 
level physical activity.11

Although several studies have reported the 
importance of lifestyle management among 

Strengths and limitations of this study

 ► The Health- Promoting Lifestyle Profile scale was 
used to measure health- promoting behaviours in 
patients with polycystic ovary syndrome (PCOS).

 ► This study allows the examination of relationships 
between health- promoting behaviours and social 
demographic data, negative emotion, as well as 
self- efficacy in patients with PCOS.

 ► All participants were recruited from a single regional 
hospital, making it difficult to generalise the findings.

 ► This study used a cross- sectional design; therefore, 
a causal relationship could not be established.
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patients with PCOS,12 13 these studies did not clearly 
describe multidimensional life management with PCOS. 
Most studies focused on only one dimension of behaviour 
assessment, mainly nutritional intake and physical 
activity. Compared with these one- sided assessments, the 
Health- Promoting Lifestyle Profile II (HPLP- II) provides 
a multidimensional estimation of health- promoting 
behaviour. Previous research has revealed that partici-
pants following health- promoting lifestyle recommenda-
tions were healthier and suffered less pain.14 However, 
only one study described health- promoting lifestyles in 
relation to PCOS, and their results suggest that health- 
promoting lifestyles were at a moderate level, with phys-
ical activity being the lowest in subscales.15 However, this 
study did not investigate which factors accounted for 
the phenomenon. Furthermore, the negative emotional 
impact of PCOS on patients is always underestimated; 
yet, no research has reported the relationship between 
health- promoting behaviours and negative emotions in 
patients with PCOS. Therefore, identifying factors that 
influence health- promoting behaviours is important to 
improve these behaviours and lower the risk of long- term 
complications in patients with PCOS. There is a paucity 
of data on the multidimensional assessment of health- 
promoting lifestyles among women of reproductive age 
with PCOS in China, and factors that impact health- 
promoting behaviours have not been explored.

This study aimed to identify health- promoting 
behaviours among patients with PCOS and validate the 
risk factors associated with health- promoting behaviours.

METHODS
Study design and setting
This is a cross- sectional observational study in which 
patients with PCOS were recruited by convenience 
sampling from the outpatient department of the Affili-
ated Hospital of Zunyi Medical University located in Zunyi 
City, Guizhou Province, China. It is a general hospital 
with 2800 beds and provides healthcare to approximately 
12 million residents in this district. On average, the 
daily number of clinical patients is 8000. The study was 
conducted from December 2020 to June 2021.

Sample size calculation
The sample size was calculated by events per variable 
(EPV), assuming that p is the proportion of the popula-
tion with PCOS, and K is the number of predictors. Based 
on the above assumptions and the equation N=EPV×K/p 
(k=6, p=0.18), the result is robust only when the EPV was 
at least 10. The sample size was calculated as 333. To allow 
for the attrition rate, the final sample size was 366.

Participant selection criteria and data collection
Patients who visited the outpatient department of the 
Affiliated Hospital of Zunyi Medical University from 
December 2020 to June 2021 were consecutively included 
in this study. Women of reproductive age (18–45 years) 

who met the Rotterdam criteria were included. Two of 
the following three criteria were required: oligo/anovu-
lation, hyperandrogenism and polycystic ovaries on 
ultrasound.16 Otherwise, eligible patients who refused to 
participate were excluded. Patients who could not read 
and/or understand the provided questionnaires were 
excluded from the study.

Data collection was conducted face- to- face by two 
well- trained researchers. After selecting patients with 
PCOS according to the Rotterdam criteria, a researcher 
explained the study’s nature and purpose and the survey 
procedures to the patients. Written informed consent 
was obtained from all participants before the study. We 
collected data on physical and psychological character-
istics, as well as sociodemographics from the enrolled 
participants. The second researcher assessed the patients 
for health- promoting lifestyle, self- efficacy, depression 
and anxiety.

Measures
The self- administered questionnaire included questions 
on demographic characteristics (self- designed) and 
instruments to evaluate depression, anxiety, self- efficacy 
and health- promoting lifestyles.

Sociodemographic characteristics
The sociodemographic characteristics questionnaire was 
used to obtain information on age, education level, living 
residence, marital status, occupation, weight, height, 
body mass index (BMI) and waist circumference (WC). 
Weight was measured with light clothing and without 
shoes. Height was measured without shoes using a stadi-
ometer. BMI was calculated based on height and weight. 
WC was measured in centimetre using plastic tape at the 
midpoint between the costal margin and the iliac crest in 
the mid- axillary line in the standing position at the end of 
a gentle expiration.17

Health-promoting lifestyle
We evaluated health- promoting lifestyles using a health- 
promoting lifestyle profile. This scale consists of 6 dimen-
sions and 52 items, including health responsibility (nine 
items), nutrition (nine items), physical activity (eight 
items), interpersonal relationships (nine items), stress 
management (eight items) and spiritual growth (nine 
items). Each item in the questionnaire was answered using 
a 4- point Likert scale with 1, 2, 3, and 4 corresponding 
to never, sometimes, often, and routinely, respectively. 
Total scores ranged from 52 to 208, with higher scores 
representing better health- promoting behaviours.18 The 
total HPLP- II score was further classified into three levels: 
poor for the range 52–90, moderate for the range 91–139, 
good for the range 140–168, and excellent for the range 
169–208.19

Depression status
We evaluated depressive symptoms using the Zung’s Self- 
Rating Depression Scale (SDS),20 which has been used in 
previous studies and is widely used in clinical settings to 

 on A
pril 27, 2024 by guest. P

rotected by copyright.
http://bm

jopen.bm
j.com

/
B

M
J O

pen: first published as 10.1136/bm
jopen-2021-056478 on 30 M

arch 2022. D
ow

nloaded from
 

http://bmjopen.bmj.com/


3Guo Y, et al. BMJ Open 2022;12:e056478. doi:10.1136/bmjopen-2021-056478

Open access

assess the subjective severity of depressive symptoms.21 22 
This scale comprises 20 questions scored on a Likert scale 
of 1–4 (1, none or a little of the time; 2, some of the time; 
3, a good portion of the time; 4, most of the time). The 
total raw score ranged from 20 to 80, with higher scores 
representing more severe depressive symptoms. Based on 
previous studies, we defined the morbidity cut- off point 
on the SDS as 50.23 Patients with SDS scores >50 were 
categorised into the ‘depressed group’, and displayed 
moderate or severe depressive symptoms. Patients with 
SDS scores ≤49 were categorised into the ‘non- depressive 
group’.

Anxiety status
Anxiety symptoms were measured using the Zung’s Self- 
Rating Anxiety Scale (SAS).24 The SAS consists of 20 self- 
reported items on anxiety symptoms. Some of the items 
were symptomatically positive and rated on a 4–1 scale 
(a little of the time, some of the time, a good part of the 
time and most of the time). Others were symptomatically 
negative and rated on a 1–4 scale. A standardised scoring 
algorithm was used to define anxiety symptoms, with a 
total score range of 20–80, higher scores represented 
more severe anxiety symptoms. Owing to the scale’s good 
reliability and validity, it has been widely used in China 
and other countries.25 Anxiety was defined as having SAS 
scores ≥50 points.26

Self-efficacy
We evaluated self- efficacy using the Self- Efficacy for 
Chronic Disease 6- item Scale (SECD6), which consists of 
six items with a 10- step Likert scale ranging from 1 (not at 
all confident) to 10 (totally confident). The scale is inter-
preted by calculating a mean score over at least four of 
the six items, thus allowing a maximum of two missing 
item responses. Means range from 1 to 10, with higher 
values indicating higher self- efficacy.27 The SECD6 has 
good internal consistency, with a Cronbach’s α of 0.91.28

Statistical analysis
EpiData (The Epidata Association, Odense, Denmark) 
was used to assess and verify the validity of the data, and 
SPSS V.18.0 was used to analyse the data. Descriptive 
statistics were presented as frequencies and mean±SD. 
Univariate analysis of sociodemographic characteristics, 
health- promoting behaviours, and subscale scores was 
conducted using independent sample t- test, rank- sum test, 
and one- way analysis of variance. Pearson correlation was 
used to assess age, BMI, depression, anxiety, self- efficacy 
and health- promoting behaviour (health responsibility, 
physical activity, nutrition, interpersonal relationships, 
stress management and spiritual growth). Multiple step-
wise linear regression was performed to examine the risk 
factors for health- promoting behaviours. All tests were 
two sided, with α=0.05.

Patient and public involvement
Through literature review and clinical observation, 
we proposed the research questions, and explored 

health- promoting behaviours among patients with PCOS 
and validate the risk factors associated with health- 
promoting behaviours. During the study, the research 
team recruited patients with PCOS to participate in the 
study through the principles of disclosure and informed 
consent. None of the participants helped recruit and 
conduct the research. After the study, the research results 
will be shared with policymakers to help promote the 
health- promoting behaviours of patients with PCOS. 
The findings will also be shared with the participants as a 
guide to improve their health- promoting behaviour.

RESULTS
In total, 38 patients refused to participate in this study. 
Their reasons for refusal mainly included time pressure 
(N=13), fatigue (N=5), infertility (N=7), tension caused 
by the presence of diseases and unfamiliar environ-
ments (N=4), unplanned hospital admissions (N=6) and 
too many questionnaire items (N=3). The final sample 
comprised 366 patients with PCOS. Demographic infor-
mation for the study sample is presented in table 1. The 
mean age of participants was 25.56 years (SD=4.01), the 
average BMI was 25.68 (SD=5.24) and the mean WC 
was 84.17 cm (SD=9.43). Almost all participants (n=366, 
85.79%) had received at least a middle school education 
(over 9 years of education). More than half of the partic-
ipants were single (n=366, 53.55%). The average SDS of 
the participants was 51.32 (SD=7.24), the average SAS was 
50.54 (SD=7.82) and the average self- efficacy scale was 
6.18 (SD=3.59) (table 1).

Table 2 shows the average item score for each subscale 
(table 2). The mean total HPLP- II was 88.54±17.44. 
The average score for spiritual growth (16.68±4.98) was 
highest on the subscales, but that for physical activity was 
lowest (12.71±2.68).

In terms of nutrition, there were statistical differ-
ences among the marital status, education and years of 
PCOS groups. When one- way Tukey variance analysis was 
performed, the mean scores of married patients were 
higher than those of patients who were either single or 
widowed/divorced (p=0.012). The mean scores of the 
patients with 1–3 years’ duration of PCOS were higher 
than those of patients with <1, 4–6 and >7 years’ dura-
tion. Nutrition scores were higher in university graduates 
(17.52±4.08) than in high school graduates (12.79±3.42), 
middle school graduates (11.48±3.86) and elementary 
school graduates (10.32±4.27) (p=0.043) (table 3).

In terms of physical activity, married patients had 
significantly higher physical activity scores (15.61±2.76) 
than single (12.51±2.57) and widowed/divorced patients 
(11.14±2.16). The higher the educational degree, the 
higher the physical activity score (p=0.011). The mean 
scores of the patients with 1–3 years’ duration of PCOS 
(15.40±2.47) were higher than those of patients <1 
(12.68±2.74), 4–6 (10.83±2.56) and >7 years’ (9.14±2.58) 
(p=0.042) duration of PCOS. Participants who did not 
desire pregnancy had significantly lower physical activity 
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scores (15.29±2.48) than those who did (10.93±2.78) 
(p=0.024) (table 3).

As shown in table 4, age, WC, BMI, self- efficacy, depres-
sion and anxiety were significantly correlated with 
HPLP- II (p<0.05). Moreover, there was a statistically 
significant positive correlation between HPLP- II and age, 

and self- efficacy (p<0.01). This suggests that HPLP- II is 
significantly negatively correlated with WC,BMI, depres-
sion and anxiety (table 4).

Table 5 shows the results of stepwise multiple linear 
regression analysis which revealed that education 
(B=10.788, p<0.001), depression (B=−0.377, p<0.001), 

Table 1 Demographic characteristics of participants

Variable Categories Mean (SD) Frequency (N) Percentage

Age 25.56 (4.01)

BMI 25.68 (5.24)

WC 84.17 (9.43)

Residence City 198 54.09

Countryside 168 45.90

Marital status Single 196 53.55

Married 140 38.25

Widowed/divorced 30 28.19

Education Elementary 52 14.21

Middle school 78 21.31

High school 68 18.58

College 168 45.91

Occupation Employed 111 30.33

Unemployed 98 26.78

Student 87 23.77

Other 70 119.13

Duration of PCOS <1 year 163 44.54

1–3 years 125 34.15

4–6 years 68 18.58

>7 years 10 2.73

Desire for pregnancy Yes 177 48.36

No 189 51.64

SDS 51.32 (7.24)

SAS 50.54 (7.82)

Self- efficacy scale 6.18 (3.59)

BMI, body mass index; PCOS, polycystic ovary syndrome; SAS, Self- Rating Anxiety Scale; SDS, Self- Rating Depression Scale; WC, waist 
circumference.

Table 2 HPLP- II total and subscale mean scores (N=366) of patients with PCOS

M (SD) Min Max
Highest and lowest 
obtainable score

Health responsibility 13.81 (3.39) 9 24 9–36

Nutrition 14.68 (4.28) 9 27 9–36

Interpersonal relations 16.33 (5.29) 9 32 9–36

Spiritual growth 16.68 (4.98) 9 31 9–36

Stress management 14.32 (4.15) 8 30 8–32

Physical activity 12.71 (2.68) 8 22 8–32

Total HPLP score 88.54 (17.44) 52 168 52–208

HPLP- II, Health- Promoting Lifestyle Profile II; M, mean; max, maximum; min, minimum; PCOS, polycystic ovary syndrome.
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anxiety (B=−0.333, p<0.001) and self- efficacy (B=0.938, 
p=0.002) were factors associated with health- promoting 
behaviours. The model showed 74.40% variance shared 
between the dependent and independent variables 
(R2=74.40, F=264.633, p<0.001).

Figure 1 shows that depressed patients had 
lower HPLP- II scale scores than non- depressed  
patients (p<0.01). Patients with anxiety scored lower 
on the HPLP- II scale than those without anxiety 
(p<0.01).

Table 3 Associations and differences of HPLP- II mean scores with demographic variables (N=366)

Variable Categories
Health 
responsibility Nutrition

Interpersonal 
relations

Spiritual 
growth

Stress 
management

Physical 
activity

Total HPLP 
score

Residence City 13.58 
(3.39)

14.93 
(4.60)

16.31 (5.35) 16.94 
(5.07)

14.72 (4.34) 12.45 
(2.51)

88.89 
(18.08)

Countryside 14.33 
(3.29)

14.48 
(3.56)

17.32 (5.23) 16.85 
(4.91)

14.65 (4.02) 12.82 
(2.87)

90.43 
(16.38)

P value 0.165* 0.444* 0.846* 0.914* 0.918* 0.371* 0.429§

Marital 
status

Single 13.63 
(3.58)

13.34 
(4.14)

16.49 (5.25) 16.89 
(4.94)

14.69 (4.33) 12.51 
(2.57)

87.65 
(17.09)

Married 14.26 
(3.02)

16.25 
(4.42)

17.09 (5.55) 16.82 
(5.09)

14.79 (4.13) 15.61 
(2.76)

94.82 
(18.21)

Widowed/
divorced

13 (2.94) 12.25 
(6.70)

14.50 (2.38) 18.75 
(6.29)

13.25 (2.22) 11.14 
(2.16)

82.89 
(20.30)

P value 0.449† 0.012† 0.558† 0.757† 0.781† 0.038‡ 0.013†

Education Elementary 13.58 
(3.15)

10.32 
(4.27)

16.44 (5.10) 17.23 
(5.29)

14.73 (3.93) 10.27 
(2.58)

82.57 
(15.30)

Middle school 14.04 
(3.16)

11.48 
(3.86)

17.36 (5.51) 17.44 
(5.26)

13.48 (5.05) 11.60 
(2.84)

85.10 
(15.16)

High school 14 (3.14) 12.79 
(3.42)

16.57 (4.86) 17.50 
(6.01)

14.64 (4.36) 12.85 
(2.57)

88.35 
(20.29)

College 15.90 
(3.64)

17.52 
(4.08)

16.60 (5.51) 16.46 
(4.62)

15.04 (4.27) 15.69 
(2.65)

97.21 
(18.00)

P value 0.924‡ 0.043† 0.913† 0.721† 0.449† 0.011† 0.036†

Occupation Employed 13.83 
(3.55)

14.94 
(4.35)

16.72 (5.40) 16.50 
(4.56)

14.55 (4.10) 12.83 
(2.28)

89.38 
(16.94)

Unemployed 13.95 
(3.14)

15 (4.71) 16.60 (5.52) 16.85 
(5.36)

14.80 (5.00) 12.75 
(2.63)

89.95 
(18.14)

Student 13.62 
(3.77)

14.98 
(3.94)

16.93 (5.91) 17.24 
(5.29)

14.98 (4.19) 12.76 
(3.15)

90.50 
(19.41)

Other 14.00 
(2.98)

14.24 
(4.06)

16.40 (4.71) 17.12 
(5.22)

14.58 (4.14) 12.08 
(2.54)

88.42 
(16.54)

P value 0.958† 0.656‡ 0.972† 0.884† 0.96† 0.46† 0.953†

Duration of 
PCOS

<1 year 13.65 
(3.27)

14.16 
(4.22)

16.62 (5.25) 17.06 
(5.33)

14.71 (4.06) 12.68 
(2.74)

88.88 
(17.27)

1–3 years 14.54 
(3.62)

17.83 
(4.51)

16.48 (5.37) 16.23 
(4.67)

14.31 (4.16) 15.40 
(2.47)

94.79 
(17.72)

4–6 years 12.67 
(2.81)

13.83 
(4.17)

16.67 (5.96) 17.83 
(3.25)

15.67 (4.76) 10.83 
(2.56)

87.50 
(19.35)

>7 years 11.75 
(2.63)

13.12 
(2.31)

16.25 (6.02) 18.00 
(3.83)

17.75 (7.93) 9.14 
(2.58)

86.01 
(21.70)

P value 0.185† 0.028‡ 0.599† 0.428† 0.416† 0.042† 0.011‡

Yes 13.72 (3.26) 14.61 (3.49) 16.97 (5.22) 16.89 (5.05) 14.62 (4.21) 15.29 (2.48) 92.10 (17.35)

Desire for 
pregnancy

No 15.99 (3.53) 11.93 (4.05) 16.27 (5.43) 16.92 (4.97) 15.79 (4.25) 10.93 (2.78) 87.83 (17.71)

P value 0.614* 0.22* 0.393* 0.972* 0.747§ 0.024§ 0.017§

*T.
†F.
‡Kruskal- Wallis test.
§Mann- Whitney U test.
HPLP- II, Health- Promoting Lifestyle Profile II; PCOS, polycystic ovary syndrome.
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DISCUSSION
In the present study, we found that patients with PCOS 
had minimal health- promoting lifestyle behaviours 
(88.54±17.44).15 However, in another study conducted in 
Nanjing, China, patients with PCOS had a moderate level 
of health- promoting behaviours. Previous studies29–31 
have also shown that college students, nursing students or 
cardiovascular patients had moderate health- promoting 
lifestyle behaviour scores possibly because patients with 
PCOS are younger and more sensitive to body image. 
Self- image disorders (hair, acne and obesity) may reduce 
the initiative and enthusiasm of patients for lifestyle 
management.32 33 Moreover, women with PCOS often 
lack information about their condition. In a previous 
study conducted on women with PCOS in Taif City, 34% 
of participants had acquired knowledge through health 
education.34 35 Although the present study could not 
confirm a direct relationship between the awareness 
rate about health- promoting behaviours and low levels 
of these behaviours, a low awareness rate may be a risk 
factor.

In the present study, we found significant relation-
ships between negative emotional scores (depression and 
anxiety scores) and health- promoting lifestyle behaviours. 
This may explain why reproductive and metabolic disor-
ders deteriorate and menstrual disturbances become 
more severe in patients with negative emotions, making 
them unable to imbibe health- promoting behaviours.36 
The present study also shows that non- depressed patients 
had higher HPLP scale scores than depressed patients, 
and non- anxious patients had higher HPLP scale scores 
than anxious patients. Chang et al also found significant 
relationships between negative emotions and health- 
promoting behaviours.37 However, only a few studies have 
explored the relationship between negative emotions and 
health- promoting behaviours among patients with PCOS. 
Therefore, there is an urgent need to address negative 
emotions to encourage health- promoting behaviours in 
patients with PCOS.

There was a significant positive association between self- 
efficacy and the mean HPLP score in the present study. 
We also observed low self- efficacy scores (6.18±3.59) in 

Table 4 Associations and differences of HPLP- II mean scores with demographic variables (N=366)

Variable
Health 
responsibility Nutrition

Interpersonal 
relations

Spiritual 
growth

Stress 
management

Physical 
activity

Total HPLP 
score

Age 0.013 0.051 0.79** 0.76** 0.78 0.75** 0.28**

BMI −0.033 −0.041 −0.07 −0.09 −0.038 −0.03 −0.06**

WC −0.056* −0.009 −0.01 −0.02 −0.066* −0.001 −0.15*

Depression scores −0.19* −0.36* −0.41** −0.42** −0.42** −0.106* −0.49**

Anxiety scores −0.26* −0.32** −0.41** −0.35** −0.38** −0.30* −0.46**

Self- efficacy 0.27* 0.44 0.43 0.42** 0.38** 0.20 0.53**

**P<0.01; *p<0.05.
BMI, body mass index; HPLP- II, Health- Promoting Lifestyle Profile II; WC, waist circumference.

Table 5 Multivariate analysis (stepwise) of predictors for health- promoting behaviour (HPLP- II score)

Model Variable

Unstandardised 
coefficients

Standardised 
coefficients 95.0% CI for B R2 F P value

B SE Beta t Sig.
Lower 
bound

Upper 
bound

1 Education 13.346 0.466 0.833 28.617 0.000 12.429 14.263 69.50 418.955 0.000

2 Education 12.153 0.481 0.759 25.266 0.000 11.207 13.099 72.40 374.285 0.000

Depression −0.473 0.074 −0.191 −6.352 0.000 −0.62 −0.327

3 Education 11.622 0.482 0.725 24.116 0.000 10.674 12.57 73.80 341.125 0.000

Depression −0.363 0.076 −0.146 −4.752 0.000 −0.513 −0.213

Anxiety −0.367 0.079 −0.14 −4.616 0.000 −0.523 −0.21

4 Education 10.788 0.545 0.673 19.793 0.000 9.717 11.86 74.40 264.633 0.000

Depression −0.377 0.076 −0.152 −4.986 0.000 −0.525 −0.228

Anxiety −0.333 0.079 −0.127 −4.203 0.000 −0.489 −0.177

Self- efficacy 0.938 0.298 0.1 3.142 0.002 0.351 1.525

HPLP- II, Health- Promoting Lifestyle Profile II.
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patients with PCOS, probably because younger partic-
ipants have lower performance and self- management 
ability and cannot strike a balance between work 
(study or family) and maintaining health- promoting 
behaviours. However, the direct reason may be a lack of 
motivation. A previous study has demonstrated that self- 
efficacy is a central component, a significant outcome 
variable, an important indicator for deciding on health 
education programmes, a major part of behavioural 
change processes and a precondition for successful self- 
management of chronic diseases.38 People with greater 
self- efficacy are thought to perceive fewer barriers to 
behavioural change and goal attainment,39 mediated by 
the implementation of self- management to pursue their 
desired goal. This may explain the low self- efficacy and 
health- promoting behaviour scores in our study. More-
over, previous studies have indicated that improved self- 
efficacy leads to improved lifestyle behaviours in other 
chronic conditions such as bipolar disorder, chronic 
obstructive pulmonary disease, stroke, chronic kidney 
disease, cardiovascular disease, cancer and diabetes.40–42 
Therefore, there is an urgent need for further research to 
assess and enhance the self- efficacy and lifestyle manage-
ment of patients with PCOS before the implementation 
of health- promoting behaviours.

In our study, higher education levels of patients with 
PCOS were associated with better health- promoting 
behaviours. This shows that educational level is a signif-
icant factor in developing and maintaining healthy 
behaviour. Since PCOS is a chronic disease that requires 
long- term management, enhancing health education for 
patients with low education levels may help prevent the 
occurrence of long- term complications and reduce the 
number of hospitalisation.

The strengths of our study are that it is the first survey 
to identify health- promoting lifestyle status in patients 
with PCOS and validate the associated risk factors. More-
over, we assessed multidimensional health- promoting 
behaviours in patients with PCOS, not only nutritional 

intake or physical activity. However, this study had some 
limitations. First, participant selection was performed by 
convenience sampling from only one hospital in China. 
Second, participants self- reported the measures, thus 
their answers are subject to reporting bias. Third, the 
cross- sectional nature of the study hinders our ability 
to make causal inferences regarding risk factors and 
diseases that exist concurrently. Finally, the reliability 
and validity of HPLP- II in patients with PCOS were not 
verified, which might have resulted in biased results. In 
a subsequent study, we will continue to complete the 
construction and verification of a specific scale to eval-
uate the multidimensional health behaviours of patients 
with PCOS.

CONCLUSION
In summary, we found that patients with PCOS had 
minimal health- promoting behaviours. Moreover, our 
research suggests that four main factors (depression, 
anxiety, self- efficacy and education) play critical roles in 
adopting health- promoting behaviours in patients with 
PCOS. Therefore, future studies should focus on eval-
uating and improving patients' negative emotions and 
enhancing their awareness of behavioural change and 
self- efficacy to improve their lifestyles. The present study 
results fill an information gap and provide some prelim-
inary insights for designing life management protocols 
and health- promoting behavioural interventions.

Acknowledgements The authors express their gratitude to all the participants of 
this study.

Contributors LW and YG conceived the study and obtained funding. YL, XY, RD and 
HT coordinated data collection. YG analysed and interpreted the data and wrote the 
first draft. LW and YG revised the draft further for intellectual content. All authors 
read and approved the final manuscript. YG is guarantor of this study

Funding The work was supported by the health commission of Guizhou Province, 
China (grant number Gzwjkj2019- 1- 018), the science and technology department 
of Guizhou Province, China (grant number Qian Ke He (2017)5733- 076), and the 
Postgraduate Research Fund of Zunyi Medical University (grant number ZYK023).

Competing interests None declared.

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

Patient consent for publication Not required.

Ethics approval This study involves human participants and received official 
approval from the Ethical Committee of the Affiliated Hospital of Zunyi Medical 
University (No. (2019)1- 028). Participants gave informed consent to participate in 
the study before taking part.

Provenance and peer review Not commissioned; externally peer reviewed.

Data availability statement No data are available. Not applicable.

Open access This is an open access article distributed in accordance with the 
Creative Commons Attribution Non Commercial (CC BY- NC 4.0) license, which 
permits others to distribute, remix, adapt, build upon this work non- commercially, 
and license their derivative works on different terms, provided the original work is 
properly cited, appropriate credit is given, any changes made indicated, and the use 
is non- commercial. See: http://creativecommons.org/licenses/by-nc/4.0/.

ORCID iD
Lianhong Wang http://orcid.org/0000-0002-2828-3917

Figure 1 Depressed patients had higher HPLP- II scale 
scores than non- depressed patients (p<0.01). Patients 
with anxiety scored higher on the HPLP- II scale than those 
without anxiety (p<0.01). HPLP- II, Health- Promoting Lifestyle 
Profile II.

 on A
pril 27, 2024 by guest. P

rotected by copyright.
http://bm

jopen.bm
j.com

/
B

M
J O

pen: first published as 10.1136/bm
jopen-2021-056478 on 30 M

arch 2022. D
ow

nloaded from
 

http://creativecommons.org/licenses/by-nc/4.0/
http://orcid.org/0000-0002-2828-3917
http://bmjopen.bmj.com/


8 Guo Y, et al. BMJ Open 2022;12:e056478. doi:10.1136/bmjopen-2021-056478

Open access 

REFERENCES
 1 Bozdag G, Mumusoglu S, Zengin D, et al. The prevalence and 

phenotypic features of polycystic ovary syndrome: a systematic 
review and meta- analysis. Hum Reprod 2016;31:2841–55.

 2 Ida A, Astrid R, Kari ML. Effects of high intensity interval training 
and strength training on metabolic, cardiovascular and hormonal 
outcomes in women with polycystic ovary syndrome: a pilot study. 
PLoS ONE 2017;10.

 3 Fauser BCJM, Tarlatzis BC, Rebar RW, et al. Consensus on women's 
health aspects of polycystic ovary syndrome (PCOS): the Amsterdam 
ESHRE/ASRM- Sponsored 3rd PCOS consensus workshop group. 
Fertil Steril 2012;97:28–38.

 4 Diamanti- Kandarakis E, Dunaif A, Evanthia D, Andrea D. Insulin 
resistance and the polycystic ovary syndrome revisited: an update on 
mechanisms and implications. Endocr Rev 2012;33:981- 1030.

 5 Moran LJ, Misso ML, Wild RA, et al. Impaired glucose tolerance, type 
2 diabetes and metabolic syndrome in polycystic ovary syndrome: 
a systematic review and meta- analysis. Hum Reprod Update 
2011;17:138.

 6 Clark AM, Thornley B, Tomlinson L, et al. Weight loss in obese 
infertile women results in improvement in reproductive outcome for 
all forms of fertility treatment. Hum Reprod 1998;13:1502–5.

 7 Teede HJ, Misso ML, Costello MF, et al. Recommendations from 
the International evidence- based guideline for the assessment 
and management of polycystic ovary syndrome. Clin Endocrinol 
2018;89:251–68.

 8 Panidis D, Tziomalos K, Papadakis E, et al. Lifestyle intervention and 
anti- obesity therapies in the polycystic ovary syndrome: impact on 
metabolism and fertility. Endocrine 2013;44:583–90.

 9 Moran LJ, Hutchison SK, Norman RJ, et al. Lifestyle changes in 
women with polycystic ovary syndrome. Cochrane Database Syst 
Rev 2011;41.

 10 Moran LJ, Noakes M, Clifton PM, et al. Dietary composition in 
restoring reproductive and metabolic physiology in overweight 
women with polycystic ovary syndrome. J Clin Endocrinol Metab 
2003;88:812- 9.

 11 Pirotta S, Lim SS, Grassi A, et al. Relationships between self- 
management strategies and physical activity and diet quality in 
women with polycystic ovary syndrome. Patient Educ Couns 
2022;105:190–7.

 12 Dietz de Loos ALP, Jiskoot G, Timman R, et al. Improvements 
in PCOS characteristics and phenotype severity during a 
randomized controlled lifestyle intervention. Reprod Biomed Online 
2021;43:298–309.

 13 Abdolahian S, Tehrani FR, Amiri M, et al. Effect of lifestyle 
modifications on anthropometric, clinical, and biochemical 
parameters in adolescent girls with polycystic ovary syndrome: 
a systematic review and meta- analysis. BMC Endocr Disord 
2020;20:71.

 14 Mirghafourvand M, Baheiraei A, Nedjat S, et al. A population- based 
study of health- promoting behaviors and their predictors in Iranian 
women of reproductive age. Health Promot Int 2015;30:586- 94.

 15 Sun X, Wang J, Yanxin W, et al. Correlation between health 
promoting lifestyle and health- related quality of life in patients with 
polycystic ovary syndrome during childbearing age. Chinese J Obset 
Gynecol Pediatr 2020;16:702–8.

 16 Rotterdam ESHRE/ASRM- Sponsored PCOS consensus workshop 
group. Revised 2003 consensus on diagnostic criteria and long- 
term health risks related to polycystic ovary syndrome (PCOS). Hum 
Reprod 2004;19:41–7.

 17 Nishida C, Ko GT, Kumanyika S. Body fat distribution and 
noncommunicable diseases in populations: overview of the 2008 
who expert consultation on waist circumference and waist- hip ratio. 
Eur J Clin Nutr 2010;64:2–5.

 18 Zhang C, Zhu R, Lu J, et al. Health promoting lifestyles and 
influencing factors among empty nesters and non- empty nesters in 
Taiyuan, China: a cross- sectional study. Health Qual Life Outcomes 
2018;16:103.

 19 Walker SN, Sechrist KR, Pender NJ. The health- promoting lifestyle 
profile: development and psychometric characteristics. Nurs Res 
1987;36:76–81.

 20 Zung WW. A self- rating depression scale. Arch Gen Psychiatry 
1965;12:63.

 21 Chin WY, Choi EPH, Chan KTY, et al. The psychometric properties 
of the center for epidemiologic studies depression scale in Chinese 
primary care patients: factor structure, construct validity, reliability, 
sensitivity and responsiveness. PLoS One 2015;10:e135131.

 22 Liu PG. Center for epidemiologic studies depression scale (Chinese 
version, translated from Radloff, 1977). Rating scales for mental 
health. Rating Scales Mental Health 1977.

 23 Zung WW. The differentiation of anxiety and depressive disorders: a 
psychopharmacological approach. Psychosomatics 1973;14:362–6.

 24 Zung WW. A rating instrument for anxiety disorders. Psychosomatics 
1971;12:371–9.

 25 Yu M, Qiu T, Liu C, et al. The mediating role of perceived social 
support between anxiety symptoms and life satisfaction in pregnant 
women: a cross- sectional study. Health Qual Life Outcomes 
2020;18:223.

 26 Wang Z- H, Yang H- L, Yang Y- Q, et al. Prevalence of anxiety 
and depression symptom, and the demands for psychological 
knowledge and interventions in college students during 
COVID- 19 epidemic: a large cross- sectional study. J Affect Disord 
2020;275:188–93.

 27 Stanford Patient Education Research Center. Self- Efficacy for 
managing chronic disease 6- item scale, 2011. Available: http://  
patienteducation.stanford.edu/research/secd6.html [Accessed 7 
June 2011].

 28 Jiang W, Zhang Y, Yan F, et al. Effectiveness of a nurse- led 
multidisciplinary self- management program for patients with 
coronary heart disease in communities: a randomized controlled trial. 
Patient Educ Couns 2020;103:854–63.

 29 Almutairi KM, Alonazi WB, Vinluan JM, et al. Health promoting 
lifestyle of university students in Saudi Arabia: a cross- sectional 
assessment. BMC Public Health 2018;18:1093.

 30 Fashafsheh I, Al- Ghabeesh SH, Ayed A, et al. Health- Promoting 
behaviors among nursing students: Palestinian perspective. Inquiry 
2021;58:469580211018790.

 31 Xiao L, Wang P, Fang Q, et al. Health- Promoting lifestyle in 
patients after percutaneous coronary intervention. Korean Circ J 
2018;48:507–15.

 32 Himelein MJ, Thatcher SS, Melissa JH. Depression and body image 
among women with polycystic ovary syndrome. J Health Psychol 
2006;11:613–25.

 33 Topçu S, Orhon Filiz Şimşek, Tayfun M, et al. Anxiety, depression and 
self- esteem levels in obese children: a case- control study. J Pediatr 
Endocrinol Metab 2016;29:357- 61.

 34 Tay CT, Moran LJ, Harrison CL, et al. Physical activity and sedentary 
behaviour in women with and without polycystic ovary syndrome: an 
Australian population- based cross- sectional study. Clin Endocrinol 
2020;93:154- 162.

 35 Dowdy D. Emotional needs of teens with polycystic ovary syndrome. 
J Pediatr Nurs 2012;27:55- 64.

 36 Stener- Victorin E, Deng Q. Epigenetic inheritance of polycystic ovary 
syndrome - challenges and opportunities for treatment. Nat Rev 
Endocrinol 2021;17:521- 533.

 37 Chang C- F, Lin M- H, Wang J, et al. The relationship between geriatric 
depression and health- promoting behaviors among community- 
dwelling seniors. J Nurs Res 2013;21:75–82.

 38 Ludman EJ, Peterson D, Katon WJ, et al. Improving confidence for 
self care in patients with depression and chronic illnesses. Behav 
Med 2013;39:1–6.

 39 Bandura A. Self- efficacy: toward a unifying theory of behavioral 
change. Psychol Rev 1977;84:191–215.

 40 Norris SL, Engelgau MM, Narayan KM. Effectiveness of self- 
management training in type 2 diabetes: a systematic review of 
randomized controlled trials. Diabetes Care 2001;24:561- 87.

 41 Chrvala CA, Sherr D, Lipman RD. Diabetes self- management 
education for adults with type 2 diabetes mellitus: a systematic 
review of the effect on glycemic control. Patient Educ Couns 
2016;99:926–43.

 42 Bailey RR. Promoting physical activity and nutrition in people with 
stroke. Am J Occup Ther 2017;71:7105360010p1- 7105360010p5.

 on A
pril 27, 2024 by guest. P

rotected by copyright.
http://bm

jopen.bm
j.com

/
B

M
J O

pen: first published as 10.1136/bm
jopen-2021-056478 on 30 M

arch 2022. D
ow

nloaded from
 

http://dx.doi.org/10.1093/humrep/dew218
http://dx.doi.org/10.1016/j.fertnstert.2011.09.024
http://dx.doi.org/10.1210/er.2011-1034
http://dx.doi.org/10.1093/humupd/dmq051
http://dx.doi.org/10.1093/humrep/13.6.1502
http://dx.doi.org/10.1111/cen.13795
http://dx.doi.org/10.1007/s12020-013-9971-5
http://dx.doi.org/10.1002/14651858.CD007506.pub3
http://dx.doi.org/10.1002/14651858.CD007506.pub3
http://dx.doi.org/10.1210/jc.2002-020815
http://dx.doi.org/10.1016/j.pec.2021.04.036
http://dx.doi.org/10.1016/j.rbmo.2021.05.008
http://dx.doi.org/10.1186/s12902-020-00552-1
http://dx.doi.org/10.1093/heapro/dat086
http://dx.doi.org/10.1093/humrep/deh098
http://dx.doi.org/10.1093/humrep/deh098
http://dx.doi.org/10.1038/ejcn.2009.139
http://dx.doi.org/10.1186/s12955-018-0936-5
http://www.ncbi.nlm.nih.gov/pubmed/3644262
http://dx.doi.org/10.1001/archpsyc.1965.01720310065008
http://dx.doi.org/10.1371/journal.pone.0135131
http://dx.doi.org/10.1016/S0033-3182(73)71310-4
http://dx.doi.org/10.1016/S0033-3182(71)71479-0
http://dx.doi.org/10.1186/s12955-020-01479-w
http://dx.doi.org/10.1016/j.jad.2020.06.034
http://%20patienteducation.stanford.edu/research/secd6.html
http://%20patienteducation.stanford.edu/research/secd6.html
http://dx.doi.org/10.1016/j.pec.2019.11.001
http://dx.doi.org/10.1186/s12889-018-5999-z
http://dx.doi.org/10.1177/00469580211018790
http://dx.doi.org/10.4070/kcj.2017.0312
http://dx.doi.org/10.1177/1359105306065021
http://dx.doi.org/10.1515/jpem-2015-0254
http://dx.doi.org/10.1515/jpem-2015-0254
http://dx.doi.org/10.1111/cen.14205
http://dx.doi.org/10.1016/j.pedn.2010.08.001
http://dx.doi.org/10.1038/s41574-021-00517-x
http://dx.doi.org/10.1038/s41574-021-00517-x
http://dx.doi.org/10.1097/jnr.0b013e3182921fc9
http://dx.doi.org/10.1080/08964289.2012.708682
http://dx.doi.org/10.1080/08964289.2012.708682
http://dx.doi.org/10.1037//0033-295x.84.2.191
http://dx.doi.org/10.2337/diacare.24.3.561
http://dx.doi.org/10.1016/j.pec.2015.11.003
http://dx.doi.org/10.5014/ajot.2017.021378
http://bmjopen.bmj.com/

	Factors affecting the adoption of health-promoting behaviours in patients with polycystic ovary syndrome: a cross-sectional study
	Abstract
	Introduction
	Methods
	Study design and setting
	Sample size calculation
	Participant selection criteria and data collection
	Measures
	Sociodemographic characteristics
	Health-promoting lifestyle
	Depression status
	Anxiety status
	Self-efficacy
	Statistical analysis
	Patient and public involvement

	Results
	Discussion
	Conclusion
	References


