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Purpose: The Decisional Conflict Scale (DCS) is a well-known scale for measuring personal decisional conflict, particularly when
a person feels uninformed about the risks/benefits of choices, is unclear about personal values, and feels unsupported in making
a choice. Higher scores of DCS indicate higher decisional conflict. In the present study, we aimed to assess the psychometric properties
of the Chinese version of the DCS among Chinese young women making HPV vaccination decisions.
Methods: A total of 107 HPV-unvaccinated Chinese women aged 18–26 completed the survey assessing decisional conflict,
knowledge and decision of HPV vaccination. Factorial validity, construct validity, and reliability of the DCS were examined.
Results: The mean score of the DCS-16 was 41.5 (SD=20.0). Principal component analysis extracted a 3-factor model of DCS
containing 13 items (DCS-13), but both the original DCS-16 and extracted DCS-13 showed poor factorial validity. An alternative
DCS-10 revealed a good fit to the data with Cronbach’s alpha 0.86. Some subscales of the three versions of DCS showed inconsistent
correlation.
Conclusion: The DCS-10 demonstrated good model fit to the data. By using the DCS-10 total score rather than sub-scores to measure
Chinese young women’s HPV vaccination decisional conflict a more valid assessment can be obtained.
Keywords: decisional conflict, validation, HPV vaccination, decision making

Introduction
Human Papillomavirus (HPV) is the primary cause of cervical cancer which ranked the second most common cancer in females
living in less developed regions.1 The establishment of HPV vaccination can effectively prevent HPV infection and related
diseases. HPV vaccination in free-market HongKong is promotedmainly by the pharmaceutical industry throughmassmedia. In
the absence of government-organized promotion programmes, producer HPV vaccination promotion and advocacy are of limited
effectiveness. The uptake rate of HPV vaccination has been lower than expected, ranging from less than 10% among adolescent
girls aged 9–18 years to 47.2% among 18–24 years old local undergraduate female students where the universities provided
discounted HPV vaccines for female students, and only 3% adult women have received HPV vaccination.2–6 A number of
predictors have been identified to explain vaccinating behaviours, for instance attitude, knowledge, endorsement from
physicians.7 However, very few studies have investigated respondents’ decisional conflict during HPV vaccination decision
making, a new vaccine class embodying considerable uncertainty surrounding the outcomes of health decision.

Decisional conflict is “a state of uncertainty about the course of action to take”, particularly when a person feels
uninformed about the risks/benefits of choices/alternatives, is unclear about personal values, and feels unsupported in making
a choice or pressured to choose on course of action.8,9 The manifestations of such conflict include verbalized uncertainty about
choices and undesired consequences of alternatives, hesitation among choices, delayed decision making, and questioning
personal beliefs and value while trying to make decisions.8 Decisional conflict is commonly found in preference sensitive
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decisions where the uncertainty arises from the complexity of choices that involve value trade-offs between perceived benefits
and harms, and modifiable factors like level of knowledge and adequacy of support.8 Individuals with high levels of decisional
conflict about the choice at hand will most likely delay making a decision. Ultimately, high decisional conflict compromises
one’s quality of life.10

The Decisional Conflict Scale (DCS) was developed in 1990s by O’Connor to measure individual perceptions of a)
uncertainty in choosing options; b) factors contributing to uncertainty such as feeling uninformed, unclear about personal
values and unsupported in decision-making; and c) effective decision making such as feeling the choice is informed,
values-based, likely to be implemented and expressing satisfaction with the choice.9 The original DCS was psychome-
trically tested with individuals who were making a decision on influenza immunizations and breast cancer screening.8

The initial DCS included three subscales when it was developed derived from the decisional conflict construct, namely
Decision Uncertainty (3 items), Factors Contributing to Uncertainty (9 items), and Perceived Efficacy in Decision
Making (3 items). Initial psychometric testing of the DCS elicited a test-retest coefficient of 0.81 and reliability
coefficients of 0.58–0.92.8

The standard forms of the DCS comprises 16 self-administrated items in statement and question format. The
Statement format DCS is traditional with 5-point Likert Scale (from 0=Strongly Agree to 4=Strongly Disagree), which
has been widely used in most studies to date, but many participants reportedly found it hard to respond to.9 The Question
format DCS uses 5 response categories (from 0=Yes, 1=Probably yes, 2=Unsure, 3=Probably no, to 4=No), which is
reportedly easier to respond to.9 Overall, the 16 items were categorized into 5 subscales: Informed subscale (3 items),
Values Clarity subscale (3 items), Support subscale (3 items), Uncertainty subscale (3 items), and Effective Decision
subscale (4 items).9 The total score is calculated by adding up these five sub-scores, then convert the score by using 100
as the full mark. Higher scores indicate higher decisional conflict.9

DCS has been used in different decision-making contexts: influenza immunization,8 breast cancer screening,9 genetic
testing,11,12 breast cancer surgery,13 oncology treatment,14,15 end-of-life decisionmaking,16 and asthma treatment.17 It has also
been assessed in decision of continuing studies among nursing students.18 DCS is available in multiple languages including
English, Spanish, French, Chinese, Dutch and Japanese.7,11–16,18

One validation study of Chinese version DCS which was conducted on breast cancer surgery decision-making among
Hong Kong Chinese women with breast cancer, and revealed that the original 5-factor structure of 16-item DCS had poor
fit to the sample data.13 The study suggested an alternative 3-factor structure of the Chinese DCS version with 14 items
gave better data fit. The possible total scores range from 0 to 64, with higher scores indicating greater decisional conflict.
The overall internal consistency for the alternative 3-factor structure of 14-item DCS is high (Cronbach’s α=0.81), and
comprises Informed and Values Clarity (Cronbach’s α=0.87), Uncertainty and Effective Decision (Cronbach’s α=0.71),
and Support (Cronbach’s α=0.51).13

Unlike in oncology studies,8,11–15 there is very limited study on vaccination decision conflict.19 Meanwhile, the
validity and reliability of DCS, and hence its utility when applied to HPV vaccination decision-making among Chinese
populations is unclear. The objective of this study was to assess the decisional conflict level and to evaluate the
psychometric properties of the Chinese version of the DCS among young Chinese women making HPV vaccination
decisions.

Materials and Methods
Participants
Chinese women aged 18–26 years resident in Hong Kong, who were able to communicate in Cantonese or Mandarin, have no
history of HPV vaccination were invited to respond to a self-administered questionnaire.Women of this age rangewere chosen
because they can make vaccination decisions by themselves and USA Advisory Committee on Immunization Practices
(ACIP) recommends young adult women through age 26 should receive HPV vaccination.20 The study complied with the
Declaration of Helsinki. Ethical approval was obtained from the Institutional Review Board of the University of Hong Kong/
Hospital Authority Hong Kong West Cluster (HKU/HA HKW IRB, reference number: UW 13-397). All participants were
informed about the purpose of the study, and written consent from all participants was obtained at initial contact. Bryant and
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Yarnold suggest the subjects-to-variables ratio should be five or greater and every analysis should be based on a minimum of
100 observations.21 By using convenience sampling method, 109 young Chinese women recruited by snowball sampling from
local universities and community centres were invited and completed the assessment.

Measures
Decisional conflict was measured using the Chinese version of the 16-item question format DCS (Appendix-1) originally
translated by Lam et al for Chinese women making decision for breast cancer surgery.13 (The full version of Chinese
DCS-16 is available from https://decisionaid.ohri.ca/docs/develop/Tools/DCS_Question_Chinese.pdf). Only the decision
was modified to HPV vaccination uptake. Five-point Likert scales, with coding of 0=Yes, 1=Probably yes, 2=Unsure,
3=Probably no, and 4=No were the response format. Each sub-score was calculated by averaging the sum of the
corresponding subscale then multiplying by 25 so the sub-score ranged from 0 to 100. The higher the sub-score in
uncertainty subscale, informed subscale, values clarity subscale, support subscale and effective decision subscale, the
more participants felt uncertain, uninformed, unclear about personal values, unsupported and ineffective decision
making, respectively.9 Total score was calculated by averaging the sum of 16 items then multiplying by 25 so it also
ranged from 0 (no decisional conflict) to 100 (extremely high decisional conflict).9

Knowledge about HPV and HPV vaccination was evaluated using five True/False statements regarding prevalence
and routes of HPV transmission, vaccination administration, recommended age of vaccination, and perceived causation
of cervical cancer, as well as knowledge about Pap smears. Total scores ranged from 0 to 10, with higher scores
indicating greater knowledge (Appendix-2).

Decision on HPV vaccination was measured by asking participants “Now that you have had a chance to consider your
options for HPV vaccination, which choice looks the best to you?” The responses (Receive HPV vaccination/Do not
receive HPV vaccination/Unsure) were classified as accept, reject, or unsure about the decision of HPV vaccination.

Data Analysis
Descriptive statistics summarized participants’ socio-demographic characteristics, scores of DCS, HPV vaccination-
related knowledge, and HPV vaccination decision. Confirmatory factor analysis (CFA) was performed to examine the
factorial validity of the original 5-factor model of the DCS. Since DCS scores can utilize all-items total or individual
subscale scores to assess decisional conflict, both hierarchical and correlated models of the DCS were compared to
determine which gave the best data fit. Multiple model fit indices were used, including chi-squared statistic, the
comparative fit index (CFI), root mean square error of approximation (RMSEA) with 90% confidence interval, Tucker-
Lewis Index (TLI), and standardized root mean square residual (SRMR). CFI and TLI values ≥0.90, RMSEA values
≤0.10 with 90% confidence interval, and SRMR values ≤0.08 suggest acceptable model fit.22 If the original 5-factor
model of the DCS-16 was unsupported, exploratory factor analysis (EFA) would be conducted to explore the potential
factorial structure. Cronbach’s alpha coefficients of the scale and sub-scales were calculated examining the internal
consistency of the scale. Minimal acceptable alpha was specified at 0.70.23

Construct validity was tested by correlating the DCS with the knowledge of HPV vaccination. We hypothesized that
the DCS would be inversely correlated to knowledge of HPV vaccination. All correlation was performed using Pearson’s
correlation analysis. In addition, construct validity was tested using the known-groups comparison approach. DCS total
scores and subscores were compared between groups of participants who indicated certain (accept/reject) and uncertain
(unsure) decisions to HPV vaccination. According to the decisional conflict construct, individuals who were unsure about
their decisions were expected to have higher decisional conflict scores than their counterparts.

Furthermore, since the 4 factor 10 items of DCS (DCS-10) (Appendix-3) use the same items drawn from DCS-16 and
the response (Yes, Unsure, and No) is similar to the DCS-16 (Yes/Probably yes/Unsure/ Probably no/No) after combining
the 5 responses to 3 responses, we took a further step using abovementioned method to examine the factorial validity,
construct validity and reliability of the DCS-10 in the same sample of Chinese young women considering HPV
vaccination decisions.

Excepting that CFA was performed using Mplus version 6 software, all data analyses were carried out using SPSS
version 24.0 and p<0.05 was considered statistically significant.
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Results
Study Participants
Among the 109 participants approached, two did not fully complete the DCS and were excluded from the final analysis.
Socio-demographic characteristics of the final 107 participants are summarized in Table 1. The mean age of respondents
was 22.9 years (SD: 2.5; range: 18–26). The mean total scores of DCS-16 and HPV vaccination knowledge were 41.5
(SD=20.0) and 8 (SD=1.8), respectively. In terms of HPV vaccination decision, 56.1% (60/107) of the participants tended
toward accepting vaccination, 13.1% (14/107) rejected the idea of vaccination, and 30.8% (33/107) were unsure about
the choice.

Factorial Validity
Using confirmatory factor analysis (CFA), both hierarchical and correlated five-factor models of the DCS-16 were tested.
Table 2 summarizes the goodness-of-fit indices of the models, indicating both hierarchical and correlated DCS-16
5-factor models failed to meet the minimum fit criteria. Consequently, an exploratory factor analysis was performed.

The sampling adequacy for factor analysis was supported by the Kaiser-Meyer-Olkin (KMO) test of 0.88, exceeding
the minimum adequacy level of 0.50. Bartlett’s Test of Sphericity for the significance of the correlation matrix was
1200.77 (p<0.0001), indicating appropriateness for factor analysis. Using latent root criteria with an eigenvalue >1 and
scree plots to identify the optimal number of factors, exploratory factor analysis suggested a 3-factor model. As
suggested by Hair et al, a factor loading cut-off of 0.55 was adopted with sample size of 100 subjects needed for
significance.24 Principal component analysis (PCA) with Oblimin rotation method extracted a 3-factor model comprising
13 items (DCS-13) (Table 3). Items from Uncertainty subscale (item 11, 12) and Effective Decision subscale (item 14,
15, 16) loaded on Factor 1 (labelled Uncertainty and Effective Decision subscale). Items from Informed subscale (item 1,
2, 3) and Value Clarity subscale (item 4, 5, 6) loaded on Factor 2 (labelled Informed and Value Clarity subscale). Items
from Support subscale (item 7, 8) loaded on Factor 3 (labelled Support subscale). Three items (item 9, 10 and 13) were
excluded since did not load on any of the three extracted factors with cut-off above 0.55. The 3-factor model explained
70.5% of total variance, allocated across Factor 1 (45.9%), Factor 2 (18.2%), and Factor 3 (6.4%). This extracted 3-factor
DCS-13 was further examined using CFA. However, the 3-factor DCS-13 again showed poor model fit (Table 2).

Since both the original 5-factor DCS-16 and extracted 3-factor DCS-13 showed poor factorial validity, we next examined
the short form version of the DCS which has 10 items, originally distributed across four factors.10 Both hierarchical and

Table 1 Demographic Characteristics of Participants
(N=107 Young Women)

n %*

Marital status
Single 102 95.3

Married/Cohabited 3 2.8

Educational level
Secondary or below 12 11.2

Tertiary or above 93 86.9

No religious affiliation 78 72.9
Family income (monthly)

< $10,000 10 9.3

$10,000 - $20,000 29 27.1
$20,000 - $30,000 28 26.2

$30,000 - $40,000 9 8.4

>$40,000 28 26.2
Ever heard of HPV vaccine 96 89.7

Note: *Unaccounted percentage is missing data.
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correlated 4-factor models of the DCS-10 were tested using CFA. The 4-factor correlated model of DCS-10 revealed a good
fit to the data (CFI and TLI >0.90, RMSEAwith 90% confidence interval <0.10, and SRMR <0.08; Table 2).

Reliability
Table 4 summarizes the Cronbach’s alphas for the DCS-16, DCS-13, and DCS-10 overall scales and subscales. The
overall internal consistency of the three scales was high, with Cronbach’s alpha ranging from 0.86 (DCS-10) to 0.92
(DCS-16). However, the Support subscale showed consistently poor internal consistency (Cronbach’s alpha <0.70).

Construct Validity
The overall scores of DCS-16, DCS-13, and DCS-10 consistently demonstrated moderate negative correlations with
knowledge of HPV vaccination (correlation coefficients r ranging from −0.243 to −0.299; Table 5). Those respondents
who had less knowledge about HPV vaccination had higher decisional conflict about HPV vaccination. It is noteworthy that
some of the subscales showed inconsistent correlation. In the original 5-factor DCS-16 and original 4-factor DCS-10, Values
Clarity subscale significantly inversely correlated to knowledge of HPV vaccination, while in the extracted 3-factor DCS-13

Table 2 Goodness-of-Fit Indices of Confirmatory Factor Analyses of the DCS

χ2 d.f. P RMSEA (90% CI) CFI TLI SRMR

Original 5-factor DCS-16
Correlated model 177.62 94 <0.001 0.09 (0.07, 0.11) 0.91 0.88 0.10

Hierarchical model 255.86 99 <0.001 0.12 (0.11, 0.14) 0.83 0.79 0.15

Extracted 3-factor DCS-13
Correlated model 136.17 62 <0.001 0.11 (0.08, 0.13) 0.89 0.87 0.08

Hierarchical model 136.17 62 <0.001 0.11 (0.08, 0.13) 0.89 0.87 0.08

Original 4-factor DCS-10 (3 responses)
Correlated model 49.51 29 0.01 0.08 (0.04, 0.12) 0.95 0.92 0.07

Hierarchical model 68.69 31 <0.001 0.11 (0.07, 0.14) 0.90 0.86 0.09

Notes: CFI and TLI values ≥0.90, RMSEA values ≤0.10 with 90% confidence interval, and SRMR values ≤0.08 suggest acceptable model fit.
Abbreviations: DCS, decisional conflict scale; d.f., degree of freedom; CFI, comparative fit index; RMSEA (90% CI), root mean square error of approximation with 90%
confidence interval; TLI, the Tucker-Lewis Index; SRMR, standardized root mean square residual.

Table 3 Exploratory Factor Analysis of Decisional Conflict Scale (DCS; Principal Components Analysis, Oblimin Rotation)

Factor Communality

1 2 3

1 Do you know which options are available to you? (I) – 0.77 – 0.56

2 Do you know the benefits of each option? (I) – 0.94 – 0.82
3 Do you know the risks and side effects of each option? (I) – 0.90 – 0.78

4 Are you clear about which benefits matter most to you? (V) – 0.83 – 0.69

5 Are you clear about which risks and side effects matter most to you? (V) – 0.85 – 0.76
6 Are you clear about which is more important to you (the benefits OR the risks and side effects)? (V) – 0.69 – 0.63

7 Do you have enough support from others to make a choice? (S) – – 0.67 0.59

8 Are you choosing without pressure from others? (S) – – 0.83 0.64
11 Do you feel sure about what to choose? (U) 0.77 – – 0.79

12 Is it easy for you to make the decision? (U) 0.56 – – 0.62

14 Does your decision show what is important to you? (E) 0.95 – – 0.78
15 Do you expect to stick with your decision? (E) 0.92 – – 0.78

16 Are you satisfied with your decision? (E) 0.89 – – 0.86

Notes: Adapted from O’Connor AM. Validation of a decisional conflict scale. Med Decis Making. 1995;15(1):25–30.8

Abbreviations: I, Informed subscale; V, Values clarity subscale; S, Support subscale; U, Uncertainty subscale; E, Effective decision subscale (according to the original
5-factors scale).
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when Values Clarity combined with Informed subscale there was no significant correlation observed. Moreover, the Informed
subscale and Support subscale consistently showed no correlation with knowledge of HPV vaccination.

Table 6 illustrates that total DCS scores consistently significantly discriminate groups who were certain (accept/reject)
from those uncertain of the decision regarding HPV vaccination. Higher scores, indicating higher decisional conflict, were
observed among participants who were unsure about whether to be immunized against HPV. Similar patterns were observed
with most of the subscales. The notable exception was the failure of the Informed subscale and Values Clarity subscale.

Discussion
The psychometric properties of DCS were first evaluated in respect to preventive measures like influenza vaccination and
breast cancer screening and reported to be highly reliable and valid.8 Later study also examined treatment decision-
making.13,14 Our study echoed O’Conner’s work that decisional conflict in vaccination could be measured by DCS.8

Table 4 Reliability of Decisional Conflict Scale (DCS)

Cronbach’s Alpha Items from Original DCS-16

Original 5-factor 16-item DCS (DCS-16) 0.92 1–16
Informed subscale 0.89 1, 2, 3

Values Clarity subscale 0.86 4, 5, 6

Support subscale 0.66 7, 8, 9
Uncertainty subscale 0.83 10, 11, 12

Effective Decision subscale 0.85 13, 14, 15, 16

Extracted 3-factor 13-item DCS (DCS-13) 0.88 1–8, 11, 12, 14–16
Factor 1 (Uncertainty & Effective Decision) 0.91 11, 12, 14, 15, 16

Factor 2 (Informed & Values Clarity) 0.91 1–6
Factor 3 (Support) 0.51 7, 8

Original 4-factor 10-item DCS (DCS-10, 3 responses) 0.86 1–5, 7–11

Informed 0.86 1, 2, 3
Values Clarity 0.78 4, 5

Support 0.64 7, 8, 9

Uncertainty 0.77 10, 11

Table 5 Correlation Matrix for Construct Validity

Knowledge About HPV Vaccination

Original 5-factor DCS-16 −0.299**
Informed subscale −0.124
Values Clarity subscale −0.208*
Support subscale −0.185
Uncertainty subscale −0.301**
Effective Decision subscale −0.293**

Extracted 3-factor DCS-13 −0.299**
Factor 1 (Uncertainty & Effective Decision) −0.301**
Factor 2 (Informed & Values Clarity) −0.180
Factor 3 (Support) −0.173

Original 4-factor DCS-10 (3 responses) −0.243*
Informed subscale −0.103
Values Clarity subscale −0.211*
Support subscale −0.177
Uncertainty subscale −0.288**

Note: *p<0.05, **p<0.01.
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The present study assessed the factorial validity, construct validity, and reliability of the Chinese version of the
decisional conflict scale (DCS) measuring Chinese young women’s HPV vaccination decision conflict. Confirmatory
factor analysis (CFA) revealed that the original five-factor structure of the DCS-16 poorly fitted the sample of Chinese
young women. Exploratory factor analysis revealed a 3-factor 13-item of DCS model: a) Uncertainty & Effective
Decision, b) Informed & Values Clarity, and c) Support, which differed from previous DCS validation studies.8,13,25,26

One explanation for these differences may lie in the difference in the type of decision to be made. Most previous studies
have focused on screening and treatment of cancer, particularly breast cancer. Only O’Connor ever studied influenza
vaccination decision conflict, with the decision studied being one of low-risk, unlike HPV vaccination decisions
involving higher stakes and value tradeoffs. Another explanation may be the difference in ethnicity since a majority of
previous studies recruited Hispanics. The only other study conducted on Hong Kong Chinese showed a similar result as
ours, with items 1–6 loading onto one factor.13 This suggests that the Informed subscale (item 1–3) and Values Clarity
subscale (item 4–6) is poorly differentiated among Hong Kong Chinese, most likely because both subscales assess
participants’ knowledge of the options.

This is the first study that evaluated decisional conflict regarding HPV vaccination decision-making among
a Chinese population. Given the suboptimal vaccination uptake rate, this study facilitates understanding of factors
influencing Chinese young women’s HPV vaccination decision-making to allowing subsequent interventions to take
place.

Table 6 Summary of Known-Groups Comparisons

Certainty of Decision Mean Scores Standard Deviation n P value

Original 5-factor DCS-16 Certain 37.5 18.6 71 0.002
Uncertain 50.2 20.3 33

Informed subscale Certain 51.7 28.1 74 0.408

Uncertain 56.6 28.0 33
Values Clarity subscale Certain 45.1 27.0 73 0.100

Uncertain 54.6 27.6 33

Support subscale Certain 34.9 21.6 74 0.023
Uncertain 46.2 27.0 33

Uncertainty subscale Certain 30.7 21.8 72 <0.001
Uncertain 51.8 27.2 33

Effective Decision subscale Certain 30.6 20.0 74 0.005

Uncertain 44.1 26.9 33
Extracted 3-factor DCS-13 Certain 37.7 17.7 72 0.001

Uncertain 50.6 19.4 33

Factor 1 (Uncertainty & Effective Decision) Certain 28.6 19.8 73 <0.001
Uncertain 46.8 25.4 33

Factor 2 (Informed & Values Clarity) Certain 48.4 25.9 73 0.185

Uncertain 55.6 24.8 33
Factor 3 (Support) Certain 30.9 23.6 74 0.007

Uncertain 45.5 28.6 33

Original 4-factor DCS-10 (3 responses) Certain 36.5 25.1 72 0.011
Uncertain 50.6 27.7 33

Informed subscale Certain 48.9 36.2 74 0.342

Uncertain 56.1 35.3 33
Values Clarity subscale Certain 42.1 34.8 73 0.105

Uncertain 54.6 39.3 33

Support subscale Certain 31.1 27.2 74 0.034
Uncertain 47.0 37.6 33

Uncertainty subscale Certain 22.3 28.1 73 0.006

Uncertain 43.9 39.0 33
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Study Limitation
The current analysis is based on an experimental study design rather than a randomized controlled trial, therefore,
selection bias and some potential confounders might exist. Test-retest reliability and predictive validity were not assessed
in the present study due to the cross-sectional study design. The study was also limited to small (although sufficient)
sample size and Hong Kong women aged 18–26 years only. Future studies should be conducted with larger sample sizes
and in different samples to further verify the validity and reliability of the decisional conflict scale.

Conclusion
In conclusion, the present study found that the total score of DCS (Chinese version) showed consistently good reliability
and ability to differentiate participants who were certain vs uncertain about HPV vaccination decision. It is suggested to
use the total score rather than subscores to measure Chinese young women’s HPV vaccination decisional conflict. In
particular, the 4-factor 10 item DCS with 3 response options demonstrated good model fit to the data and may be a more
suitable tool to quickly assess young Chinese women’s HPV vaccination decisional conflict enabling a reduced survey
workload. Future studies should be considered to examine the psychometric properties of DCS (Chinese version) among
other Chinese samples with larger sample size.
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