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Purpose: Women with high-risk pregnancies are often required to make choices about further prenatal testing for Down syndrome, 
but the decisional conflict they face is poorly understood. This study aimed to test the validity and reliability of the Mandarin version 
of the decisional conflict scale (M-DCS) in Chinese women with high-risk pregnancies making choices about further prenatal testing 
for Down syndrome.
Patients and Methods: A methodological study was conducted to determine the psychometric properties of the M-DCS, specially, 
reliability and content, construct, and concurrent validity. The convenience sample comprised 240 pregnant women with high risk for 
Down syndrome attending the out-patient clinic of the study hospital in Guangzhou, China.
Results: The five-factor model of M-DCS was supported by confirmatory factor analysis with a satisfactory fit to the data (RMSEA 
<0.08, RMR <0.05, GFI, CFI, NFI, and IFI all >0.90, except AGFI=0.88 PNFI = 0.76). The internal consistency of the M-DCS was 
high, with Cronbach’s α of 0.94.
Conclusion: The reliability and validity (content, construct, and concurrent) of the M-DCS were all demonstrated as good. This 
instrument is an important tool for researchers and health-care providers working with women with high-risk pregnancies who need to 
make choices about further prenatal testing for Down syndrome.
Keywords: decisional conflict, prenatal testing, reliability, validity

Introduction
Down syndrome is the most common cause of intellectual disability around the world, affecting approximately 1:500 
pregnancies and reported in 1:800 to 1:1000 live births.1 In addition to intellectual disability, individuals with Down 
syndrome typically experience other medical complications, including congenital heart disease, and degenerative changes 
in their joints.2 The economic burden of Down syndrome can be substantial for the families and society.3 Down 
syndrome can be prevented by screening and diagnostic tests available in many countries, including mainland 
China.4,5 In mainland China, all pregnant women are offered screening for Down syndrome.6 Women who book before 
13+6 weeks and accept Down syndrome screening are offered the serum biomarkers (PPAP-A, and free β-HCG) to 
determine risk.6 Those between 15 and 20 weeks are offered the triple test based on serum markers (AFP, free β-HCG, 
and μE3) and maternal age.7

Women identified as having an increased risk for Down syndrome are offered a definitive diagnosis through invasive 
testing that carries a small risk of miscarriage (0.5%).8 Women with high risk can also choose non-invasive prenatal 
testing (NIPT) that sequences cell-free DNA (cf-DNA) in maternal plasma as a second-tier screening for Down 
syndrome. NIPT holds no risk of miscarriage and detects the presence of Down syndrome with high sensitivity 
(99.9%) and specificity (98%).9,10 However, NIPT is not covered by the publicly funded healthcare system and is not 
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considered sufficiently accurate for a diagnosis.11 Furthermore, if the NIPT detection results are also positive, pregnant 
women will finally be faced with the options of invasive diagnostic testing.12

Faced with the decision-making choices about further prenatal testing for Down syndrome, pregnant women often 
worry the health of the fetus and are uncertain with various options and their associated advantages and disadvantages.13 

Parents may be conflicted by their parental responsibilities and the quality of life their future children may experience, 
leading to great uncertainty in prenatal testing.14 Thus, women with high risk for Down syndrome face many difficult 
decisions and are likely to experience decisional conflict, exacerbated by the time constraints under which the decisions 
must be made.14,15 All the options carry some risk, are irreversible and emotionally laden.14,15

Decisional conflict is affected by many factors, including lack of knowledge of prenatal testing, perceived differences 
of opinion from partner/spouse, doctors’ decisional preferences, and being childless.14,16,17 In particular, a lack of social 
support or existing anxiety are the main determinants of increased decisional conflict.18–20 Lo et al found that over 50% 
of women experienced anxiety at the time of decision-making regarding receiving NIPT or not.18 Lee et al revealed that 
lower perceived social support resulted in more decisional conflict.20 Unresolved decisional conflict can adversely affect 
outcomes including decision quality and implementation.14–18 A careful assessment of women’s decisional conflict is, 
therefore, a prerequisite for developing the appropriate counselling services and decision support.

The decisional conflict scale (DCS) was developed to measure the level of decisional conflict and has been used 
worldwide for multiple decision types, clinical contexts, and populations, demonstrating its value as a decision-making 
evaluation measure.21 Adaptations of the DCS into numerous languages have demonstrated good psychometric 
properties.22–24 Legare et al conducted a systematic review of decision-support interventions and shared decision-making 
in healthcare and indicated that the DCS is the most commonly used measure related to decision-making, used for a 
variety of purposes.25

However, prior to this study, an appropriate version of the DCS was not available in Mandarin, and the DCS had not 
been validated in high-risk pregnant women making choices about further prenatal testing for Down syndrome in 
mainland China. Therefore, this study aimed to evaluate the reliability and validity of the Mandarin version of the DCS 
with women with high-risk pregnancies making choices about further prenatal testing for Down syndrome.

Materials and Methods
Design, Setting and Participants
A methodological study was conducted in Guangzhou, China, from September 2020 to July 2021. Guangzhou, located in 
the southeast of China, is the provincial capital of Guangdong Province, with a population of 16 million. Participants in 
this study were recruited from one of the affiliated hospitals of Sun Yat-sen University, where more than 4000 babies are 
born every year. The inclusion criteria were: (a) identified as having an increased risk (≧1:270) for Down syndrome in 
the first trimester by the serum biomarkers (PPAP-A, and free β-HCG) or in the second trimester of pregnancy by the 
triple test (AFP, free β-HCG, and μE3) and maternal age,6,7 (b) Singleton pregnancy, and (c) aged ≥18 years. The 
exclusion criteria were: (a) not able to understand and read Chinese, and (b) having other fetal abnormalities, including 
surface malformations or in vivo malformation by prenatal combined testing.

Some authors recommend that 10 participants per item is an acceptable sample size for factor analysis,26,27 while 
others suggest that a sample size of 200 is adequate for most factor analysis.28 We recruited a convenience sample of 255 
pregnant women with high risk for Down syndrome attending the out-patient clinic of the study hospital. Fifteen 
participants did not complete the entire assessment and were excluded. A total of 240 women (response rate: 94.1%) 
completed the questionnaire.

Measures
The DCS was used to measure the decisional conflict in women with high-risk pregnancies making choices about further 
prenatal testing for Down syndrome.29 O’Connor developed the DCS in 1995 to measure individuals’ perceptions of their 
uncertainty in making a choice about health-care options, the modifiable factors contributing to uncertainty, and the 
quality of the decision made.29 The DCS is a 16-item scale comprising five dimensions: uncertainty (3 items), feeling 
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informed (3 items), clarity related to personal values (3 items), feeling supported (3 items), and effective decision-making 
(4 items).30 Responses to each item are recorded on a 5-point scale ranging from 0 (strongly agree) to 4 (strongly 
disagree). The total score is calculated by dividing the score of 16 items by 16 and multiplying by 25. Total scores range 
from 0 (no decisional conflict) to 100 (high decisional conflict). A score of <25 indicates an effective decision, while a 
score of ≥37.5 is associated with decision delay or feeling uncertain about the decision.30 A higher score means a higher 
level of decisional conflict. The original version of the DCS provided by the original author was adapted into Mandarin 
for this study. The DCS was translated into Mandarin by one bilingual team member and then back-translated into 
English by a second independent team member. Original and back-translated versions were compared. Discrepancies 
were identified and resolved by discussion, and the translation procedure was reiterated until satisfactory semantic 
equivalence was found. Then the Mandarin version of the DCS was reviewed by six experts, including two nursing 
professors, two obstetricians and two midwives, all first-language speakers of Mandarin. They were requested to provide 
a quantitative rating for each item. The content validity ratio (CVR) and content validity index (CVI) of each item were 
examined.

The Self-rating Anxiety Scale (SAS) was used to measure participants’ anxiety symptoms.31 The SAS includes 20 
items, with each item scored on a 4-point Likert scale where 1 = none or a little of the time and 4 = most or all of the 
time. The final standardized score is the sum of item scores multiplied by 1.25, ranging from 25 to 100. A SAS standard 
score ≧50 is considered to indicate anxiety symptoms in the general adult population.32 The scale has been widely used 
to measure the anxiety symptoms of pregnant Chinese women, and has good reliability and validity.33,34 Cronbach’s 
alpha was 0.80 in the present study.

The Social Support Rating Scale (SSRS) was used to measure the social support available to the pregnant women.35 

The 10-item SSRS yields scores ranging from 12 to 66, where higher scores refer to higher levels of social support. The 
SSRS has been widely used with different populations in different areas, and proved to have good reliability and validity 
for pregnant Chinese women.36 In the current study, Cronbach’s alpha was 0.64.

Socio-demographic and obstetric questionnaires were used to collect additional data, including age, education, 
occupation, monthly household income, number of previous miscarriages/abortions, gestational age, parity, and decision 
about further prenatal testing.

Procedure and Ethical Considerations
Ethical approval was obtained from the Institutional Review Boards (IRB) of the Third Affiliated Hospital of Sun Yat-sen 
University. As the present study was a survey, the IRB of the hospital fast-tracked the review without assigning IRB 
numbers. The research conforms to the provisions of the Declaration of Helsinki in 1995 (as revised in Edinburgh in 
2000). The data were collected by the first author, who worked in the study hospital as a research assistant. All eligible 
women waiting for their genetic counselling at the hospital out-patient clinic were invited to participate in the study. They 
were informed about the purpose and procedures of the study, and signed a consent form before inclusion. If a woman 
obtained a SAS score ≥50, this score was shared with their medical doctor at the clinic with their consent. In that event, a 
referral was also made to a psychiatrist at the hospital for further clinical assessment and/or treatment. This study did not 
envisage further follow-up of these women.

Statistical Analysis
Data were analyzed with IBM SPSS Statistics version 22.0, and LISREL version 8.80. Descriptive statistics were used to 
present demographic and antenatal characteristics. The internal consistency of the Mandarin version of the DCS was 
assessed using Cronbach’s alpha.

The validity of the scale was tested for content, construct, and concurrent validity. In this study, confirmatory factor 
analysis (CFA) was used to evaluate the construct validity of the scale. Bartlett’s tests were performed to examine the 
adequacy of the data for factor analysis. The maximum likelihood method was chosen for parameter estimation to test the 
five-factor structure of the DCS. Several fit indices, such as, χ2/df, root mean square error of approximation (RMSEA), 
root mean square residual (RMR), the goodness-of-fit index (GFI), the adjusted goodness-of-fit index (AGFI), the 
comparative fit index (CFI), the normed fit index (NFI), the parsimony normed fit index (PNFI) and the incremental 
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fit index (IFI) were used to assess how well the tested models fitted the data.37 χ2/df values of <3, GFI, AGFI, CFI, NFI, 
PNFI and IFI values of >0.90, RMSEA values of <0.08 and RMR values of <0.05 were taken as indicating good fit.37 

GFI, AGFI, CFI, NFI, PNFI and IFI values of >0.80 suggested a mediocre fit.37

Women who underwent invasive diagnosis testing and non-invasive prenatal testing were both included in the study. 
The participants were divided according to their decisions about further prenatal testing into the invasive diagnosis 
testing group and the NIPT group. An independent t-test was used to compare the difference in the DCS scores between 
the invasive diagnosis testing group and the NIPT group. The concurrent validity of the M-DCS was examined by 
calculating the correlation coefficients of the DCS with the SAS and SSRS.

Results
Participant Characteristics
Table 1 presents the socio-demographic and antenatal characteristics of the study participants. The mean age of the 
participants was 33.9 (SD = 4.6, range = 22–45) years. The majority of the women (72.5%) had attained at least a tertiary 
education. Most (81.6%) had a full-time job. Over two-thirds of the women (70.0%) had a monthly household income of 
more than ¥6000 (US$938) per person, above the average monthly household income in Guangzhou.38 The mean 
gestational age was 16.1 (SD = 2.0, range = 12–20) weeks. Sixty percent of the women were multiparous. About half of 
the women had suffered one or more miscarriages. Nearly two-thirds (67.5%) of the sample opted for invasive diagnostic 
testing.

Table 1 Socio-Demographic and Obstetric Characteristics (n = 240)

Characteristics N (%)

Age (years)
22~ 41 (17.1)
30~ 86 (35.8)

35~ 90 (37.5)

40~45 23 (9.6)
Education

High school or below 66 (27.5)

College or above 174 (72.5)
Occupation

Unemployed 15 (6.3)

Part-time job 29 (12.1)
Full-time job 196 (81.6)

Monthly household income
<¥6000 72 (30.0)
≥¥6000 168 (70.0)

Number of abortions
0 135 (56.3)
1 or more 105 (43.7)

Gestational age (weeks)
12~ 47 (19.6)

15~20 193 (80.4)

Parity
Primipara 90 (37.5)

Multipara 150 (62.5)

Decisions about further prenatal testing
Invasive diagnosis testing 162 (67.5)

Non-invasive prenatal testing 78 (32.5)
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Content Validity
Content validity refers to the theoretical basis and practical experience to judge the extent to which the items in the 
research tool reflect the measured content.39 Experts were required to review the items with respect to being necessary, 
beneficial, or unnecessary. Then, the questionnaires were collected, and the content validity ratio (CVR) was calculated 
for each item.40 Thereafter, experts evaluated the concept to be measured based on the relevance of each item, using a 4- 
point Likert scale ranging from 1 (not relevant at all) to 4 (very relevant). In this study, six experts were invited to 
quantify the content validity of the Mandarin version of the DCS. Based on the Lawshe table, the acceptable CVR for the 
six experts was 1.40 CVR for all the items met the criterion. The I-CVI of each item exceeded 0.8 and S-CVI was 0.99, 
suggesting the content validity of DCS is good.

Construct Validity
Bartlett’s test (χ2=2532.50, df=120, p < 0.001) and the Kaiser-Meyer-Olkin (0.94) indicated that the M-DCS was 
appropriate for factor analysis. The five-factor model was supported by CFA with a satisfactory fit to the data 
(RMSEA <0.08, RMR <0.05, GFI, CFI, NFI, IFI all >0.90, except AGFI = 0.88 and PNFI = 0.76; Table 2), which 
reflected a good construct validity. The values of factor loadings indicated that the items had significant loadings on the 
five-factor model, as shown in Figure 1. Factor loadings ranged from 0.71 to 0.84 on “Feeling informed”; 0.81 to 0.85 on 
“Clarity related to personal values”; 0.74 to 0.76 on “Feeling supported”; 0.63 to 0.86 on “Uncertainty,” and 0.78 to 0.83 
on “Effective decision-making,” showing that the item corresponding to each latent variable was highly representative. 
The statistical significance of the five-factor correlations supported the hypothesis that the five factors (feeling informed, 
clarity related to personal values, feeling supported, uncertainty and effective decision-making) were highly related 
dimensions of decisional conflict (p < 0.001; Figure 1).

Concurrent Validity
The M-DCS score correlated positively with the SAS and negatively with the SSRS. Each subscale correlated positively 
with the SAS and correlated negatively with the SSRS, supporting the construct validity of the M-DCS. These values are 
provided in Table 3.

Comparison of Mean DCS Scores Between Different Groups
As shown in Table 4, the women in the NIPT group reported higher levels of decisional conflict than the women in the 
invasive diagnosis testing group, providing evidence supporting the construct validity of the M-DCS.

Reliability
The internal consistency of the M-DCS was high, with Cronbach’s α = 0.94. As Table 5 shows, each subscale 
demonstrated good internal consistency, with Cronbach’s α over 0.80. The correlation between each subscale and the 
total scale exceeded 0.80 (p < 0.001), and the correlation coefficients of the subscales were significantly correlated (p < 
0.001), indicating significant overlap among the five subscales (Table 6).

Table 2 Goodness of Fit Indices of Confirmatory Factor Analysis of the M-DCS

χ2/df p-value RMSEA RMR GFI AGFI CFI NFI PNFI IFI

M-DCS
Five-factor model 1.848 <0.001 0.06 0.02 0.92 0.88 0.99 0.98 0.76 0.99

Abbreviations: M-DCS, mandarin version of the decisional conflict scale; χ2, chi square; df, degrees of freedom; RMSEA, root mean square error of approximation; RMR, 
root mean square residual; GFI, goodness of fit index; AGFI, adjusted goodness of fit index; CFI, comparative fit index; NFI, normed fit index; PNFI, parsimony normed fit 
index; IFI, incremental fit index.
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Discussion
This study evaluated the validity and reliability of the M-DCS in Chinese women with high-risk pregnancies required to 
make choices about further prenatal testing for Down syndrome. Consistent with previous studies,22–24 the findings of the 

Figure 1 Confirmatory factor analysis of the M-DCS. 
Note: Error is represented by “e.” 
Abbreviation: DCS, decisional conflict scale.

Table 3 Correlation Matrix for Concurrent Validity of the M-DCS

Feeling 
Informed 
Subscale

Clarity Related to 
Personal Values 

Subscale

Feeling 
Supported 
Subscale

Uncertainty 
Subscale

Effective Decision 
Making Subscale

DCS Total

r p r p r p r p r p r p

SAS 0.22 0.001* 0.18 0.005* 0.18 0.004* 0.21 0.001* 0.23 <0.001** 0.25 <0.001**

SSRS −0.20 0.002* −0.17 0.007* −0.20 0.002* −0.24 <0.001** −0.25 <0.001** −0.26 <0.001**

Notes: *p < 0.01, **p < 0.001. 
Abbreviations: M-DCS, mandarin version of the decisional conflict scale; DCS, decisional conflict scale.
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present research demonstrated that the M-DCS is a valid and reliable tool for the assessment of decisional conflict. The 
M-DCS and its five subscales have good internal consistency, with Cronbach’s alpha exceeding 0.80 for the each 
subscale and total scale. These five subscales correlated strongly with each other showing satisfactory homogeneity 
among all items.

CFA showed that the original five-factor model fitted the data of the M-DCS in our sample. However, the high 
correlations (r = 0.58~0.90, p < 0.001) among five dimensions may reflect duplication of the variables in the five 
subscales.41 The homogeneity within and distinctiveness among the five factors of the M-DCS need further research. 
Studies in other regions such as Hong Kong22 and the Netherlands23 failed to clearly distinguish “Feeling informed” and 
“Clarity related to personal values.” Studies in Japan found “Uncertainty” and “Effective decision-making” were loaded 
on the same dimension.24

There are several potential reasons for the different study results. First, the population selected for study here differed 
from previous research which focused mainly on cancer patients. The population selected in this study was relatively free 
of life-threatening conditions. In a different decision-making context, the way patients cope with stressful events will also 
change. Women’s decisions about prenatal testing for Down syndrome may largely reflect personal values and con-
siderations within a unique socio-cultural context. In Chinese tradition, the family occupies a valued position and it is 
important to have healthy offspring to continue the family name.33 Aside from cultural norms, in mainland China, raising 

Table 4 Comparison of Mean M-DCS Scores Between Different Groups

Group Mean Scores (SD) N t p-value

Invasive diagnosis testing 27.15±13.12 162 3.484 <0.001
Noninvasive prenatal testing 33.43±13.02 78

Table 5 Reliability of the M-DCS

Feeling 
Informed 
Subscale

Clarity Related to 
Personal Values Subscale

Feeling 
Supported 
Subscale

Uncertainty 
Subscale

Effective Decision 
Making Subscale

DCS 
Total

Cronbach’s α 0.83 0.88 0.80 0.80 0.88 0.94

Abbreviations: M-DCS, mandarin version of the decisional conflict scale; DCS, decisional conflict scale.

Table 6 Correlation Matrix for Each Subscale and Total Scale of the M-DCS

Feeling 
Informed 
Subscale

Clarity 
Related to 
Personal 
Values 

Subscale

Feeling 
Supported 
Subscale

Uncertainty 
Subscale

Effective 
Decision 
Making 

Subscale

DCS 
Total

r p r p r p r p r p r p

Feeling informed subscale
Clarity related to personal values 

subscale

0.77 <0.001*

Feeling supported subscale 0.51 <0.001* 0.48 <0.001*
Uncertainty subscale 0.57 <0.001* 0.66 <0.001* 0.66 <0.001*
Effective decision making subscale 0.53 <0.001* 0.54 <0.001* 0.75 <0.001* 0.76 <0.001*
DCS total 0.80 <0.001* 0.82 <0.001* 0.81 <0.001* 0.88 <0.001* 0.87 <0.001*

Note: *p < 0.001. 
Abbreviations: M-DCS, Mandarin version of the decisional conflict scale; DCS, decisional conflict scale.
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a child currently involves a great financial burden. This increased difficulty is creating a social norm where children are 
more valued, and having a “perfect” baby is an unspoken expectation among pregnant couples.

Second, differences in the time points at which decisions are made may influence the process of decision-making. 
Under China’s new three-child policy, health-care providers’ workloads will continue to increase, leading to inadequate 
treatment and communication.42 Meanwhile, patients often lack a comprehensive understanding of the content of 
decision-making because of inaccurate medical information, leading to decisional conflict.43,44 Compared to those 
diagnosed with cancer, pregnant women screened as high risk had relatively little time to make a decision. Typically, 
most women have to make their decision about which test to undergo on the same day they receive counseling. The time 
available for patients to search for and receive information is very limited. The findings of the present study are partly 
consistent with the previous work.24 Kawaguchi et al also confirmed that the results of the cluster analysis of DCS may 
be affected by the timing.24 Essentially, the difference in factor structure across studies may be due to the heterogeneity 
of samples regarding medical decision-making types and cultures.

The CVI scores of all items were greater than 0.80, demonstrating that all items in the scale reflect the conflict of 
pregnant women’s reproductive decision-making. Concurrent validity was good, as indicated by a positive relationship 
with measures of anxiety and a negative relationship with social support measures. The M-DCS demonstrated expected 
patterns for known-group comparisons regarding decisions about further prenatal testing. The women in the NIPT group 
reported greater levels of decisional conflict compared to the women in the invasive diagnosis testing group. These 
results are consistent with Tanja,15 who found that choosing NIPT was associated with high decisional conflict.

This study has several limitations. First, a convenience sampling method was used for sampling. Second, most of the 
participants were well educated, married, and middle-class. Thus, generalization of the results is limited. In further 
studies, the psychometric properties of the M-DCS should be explored in a less literate, more rural and varied socio- 
economic sample.

Conclusion
In this study, reliability and validity (including content, construct and concurrent validity) of the M-DCS were all 
demonstrated to be good. The M-DCS provides health professionals with a useful tool for the early identification of 
pregnant women with high risk for Down syndrome who have difficulty in decision-making. It may also be used in 
identifying women with high decisional conflict who need extra support during prenatal genetic counseling. Furthermore, 
the tool may facilitate the development of culturally appropriate interventions to promote the quality of decision-making.
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