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Objective: The generic STarT Back 5-item screening tool (STarT-G) is used to manage chronic 

pain in the lower back and elsewhere. This study evaluated the validity of the Japanese version 

of this generic screening tool.

Materials and methods: Japanese participants between the ages of 20 and 64 years completed 

online surveys regarding pain. Survey reliability was assessed with internal consistency, as 

calculated using Cronbach’s alpha coefficients. Spearman’s correlation coefficients were used to 

evaluate concurrent validity between the STarT-G score and standard reference questionnaires. 

Associations between STarT-G scores and the presence of a disability due to chronic pain (DCP) 

were analyzed using receiver operator characteristic (ROC) curves.

Results: Analyses ultimately included data obtained from 52,842 Japanese participants (54.4% 

male) with a mean (standard deviation) age of 47.7 (9.4) years. Approximately 1.5% of partici-

pants had DCP, and the mean STarT-G score was 1.2 (1.4). The Cronbach’s alpha coefficient 

was 0.71, indicating an acceptable reliability. The STarT-G score moderately correlated with the 

pain numerical rating scale (NRS) score (Spearman’s correlation coefficient: r = 0.34). When 

the STarT-G threshold was set at 4, the sensitivity and specificity of the DCP predictive model 

were 65.8% and 82.4%, respectively, and the area under the ROC was 0.808.

Conclusion: The STarT-G was internally consistent and was able to distinguish between 

subjects with and without a DCP. Therefore, the STarT-G can reliably be used in the Japanese 

population to identify patients with DCP.

Keywords: chronic pain, disability, primary care, psychological factors, screening tool, somatic 

symptoms

Introduction
Disability due to chronic pain (DCP) results in absence from work and is a major public 

health concern in Japan and many Western countries.1–4 Various screening tools have 

been developed to identify chronic pain subgroups and comorbid factors.5–7 A widely 

used powerful tool is the STarT Back Tool (STarT), a 9-item screening tool that was 

developed as a prognostic indicator of lower back pain (LBP). Items 1–4 evaluate 

physical factors and items 5–9 assess psychosocial factors (Figure 1).5,8 The STarT 

score is often used by primary care physicians in England to make clinical decisions.5 

Specifically, the STarT results indicate the subgroup that an LBP patient falls into, 

which helps determine which treatment strategies may be most effective. The STarT 

has been shown to be particularly effective for individual patient management in the 

physiotherapy setting. Patients who underwent STarT testing and subsequent targeted 

therapy had higher clinical and cost efficacy than patients who did not undergo STarT 
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testing and were treated with usual care strategies.5 We 

previously translated the STarT into Japanese,9 and this ver-

sion was linguistically validated in a general cross-cultural 

adaptation process.10–12 We also evaluated the reliability and 

validity of “the STarT into Japanese” in a large number of 

Japanese patients with LBP.13

The lower back was the most common site of chronic 

pain and accounted for 65% of all cases of reported chronic 

pain in a Japanese epidemiological study.1 However, chronic 

pain often originates in places other than the lower back, and 

a generic screening tool is needed to help effectively man-

age chronic pain from all sites. One such tool is the generic 

version of the STarT Back 5-item screening tool (STarT-G), 

a modified version of the 9-item STarT.8 The STarT 9-item 

screening tool provides an easy way to stratify patients into 

three subgroups according to the probability of a poor prog-

nosis or pain chronicity. These categories are defined as “low 

risk,” “medium risk,” and “high risk” (Figure 2).8 On the other 

hand, the use of STarT-G (5-item) screening tool has not yet 

been established. The STarT-G has also not been validated for 

evaluating chronic pain in a large group of Japanese subjects. 

Therefore, the current study was performed to examine the 

validity of STarT-G in such a population using cross-sectional 

data obtained from STarT-G surveys administered online.

Figure 1 The Keele STarT Back screening tool (9-item).
Note: Copyright ©2007. Reprinted from Keele University. STarT Back Screening Tool Website. Available from: https://www.keele.ac.uk/sbst/startbacktool/usingandscoring/.8
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Materials and methods
This study was reviewed and approved by the medical/ethics 

review board of the Japan Labour Health and Welfare Orga-

nization at Kanto Rosai Hospital (Kanagawa, Japan, approval 

number: 2012-22). All study procedures adhered to the tenets 

of the Declaration of Helsinki. Participation was voluntary, and 

no personal information was collected. Written informed con-

sent was not obtained, but submitting the completed question-

naire was considered evidence of consent. Before completing 

the questionnaire, potential participants read an explanation 

of the survey’s purpose and were informed that they should 

proceed to the questionnaire only if they agreed to participate 

in the study. As an incentive, participants received online 

shopping reward points from the Internet research company 

that helped conduct this study (UNITED, Inc., Tokyo, Japan).

Study population
Subject information was collected via surveys administered 

online in January and February 2014. Participants were 

recruited from an online panel conducted by an Internet 

research company (UNITED, Inc.). The all-Japanese study 

population consisted of ~1.25 million registered research 

volunteers between the ages of 20 and 64 years. From this 

volunteer pool, 965,919 individuals were randomly selected 

and invited by e-mail to complete an online questionnaire on 

health problems associated with pain. We ultimately obtained 

52,842 online responses by January 31, 2014.

Study measures
The 5-item STarT-G tool is a modified version of the 9-item 

psychosocial subscale that specifically identifies distress in 

other conditions.5 Questions address fear (one item from 

the Tampa Scale of Kinesiophobia), anxiety (one item from 

the Hospital Anxiety and Depression Scale), pessimistic 

patient expectations (one item from the Pain Catastrophizing 

Scale), low mood, (one item from the Hospital Anxiety and 

Depression Scale), and how bothersome pain is.7 The first 

four items had possible responses of “agree” or “disagree,” 

and the bothersome item had possible responses from 0 to 5 

(Likert scale). We used the 5-item STarT back screening tool 

that is available from the Keele University website (March 

2013, Figure 3).8

The study questionnaire investigated pain experienced over 

the past month in 20 different anatomical sites. All anatomical 

sites were illustrated on diagrams to ensure that participants 

correctly identified each area. Examined sites included the 

head, chin, teeth/mouth, face, throat, neck, shoulder, elbow, 

wrist/hand, chest, abdomen, back, low back, hip, thigh, knee, 

lower leg, ankle/foot, genitals, and anus. The degree of chronic 

pain experienced over the last 4 weeks was assessed using the 

numerical rating scale (NRS), with scores ranging from 0 (no 

pain at all) to 10 (the worst pain imaginable).

Somatizing tendency was assessed using a subset of items 

from a linguistically validated Japanese version of the Brief 

Symptom Inventory (BSI).14,15 Seven somatic symptoms were 

assessed for severity, including faintness or dizziness, pain in 

the heart or chest, nausea or upset stomach, difficulty breathing, 

numbness or tingling in part of the body, weakness in part of 

the body, and hot or cold spells. All symptoms were assessed 

on a five-point scale that evaluated how much the participant 

was bothered by the symptom. Participants chose from the fol-

lowing response options: not at all (0), mildly (1), moderately 

(2), quite a bit (3), and extremely (4). For this test, participants 

were grouped by the number of somatic symptoms or pain 

sites. A participant was considered to have a symptom if he/she 

responded with a 2–4, which is indicative of somatization.16,17

The presence/absence of a DCP was also investigated. A 

DCP was considered present when the pain symptoms had 

continued for at least 6 months and the subject had withdrawn 

from social activities because of pain.

Statistical analyses
Data are presented as mean (standard deviation), where 

applicable. Participant demographic and clinical charac-

teristics were summarized using descriptive statistics. To 

examine floor and ceiling effects, the percentages of respon-

dents with total scores of 0 and 5 were calculated. Floor 

and ceiling effects were considered present when >15% 

of respondents had the lowest or highest possible score, 

respectively.18 To examine STarT-G reliability, we evaluated 

Medium risk

≤3 ≥4

Sub-score Q5–9

≥4

Total score

≤3

High riskLow risk

Figure 2 The STarT Back tool scoring system.
Notes: Scores were used to stratify patients into “low risk,” “medium risk,” and 
“high risk” groups. Copyright ©2007. Reprinted from Keele University. STarT Back 
Screening Tool Website. Available from: https://www.keele.ac.uk/sbst/startbacktool/
usingandscoring/.8
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internal consistency by calculating Cronbach’s alpha coef-

ficients. An alpha index >0.70 indicates a satisfactory internal 

consistency.19 Spearman’s correlation coefficients were used 

to evaluate concurrent validity by examining correlations 

between STarT-G and NRS pain scores. Correlation coef-

ficients were interpreted using Cohen’s20 criteria for correla-

tion strength in psychometric validation (0.10 = weak, 0.30 

= moderate, and 0.50 = strong).

The ability of STarT-G scores to differentiate between 

participants with known differences (known-group validity) 

was examined using the Jonckheere–Terpstra test. To do 

this, participants were categorized into the following groups 

according to the number of somatic symptoms present: no 

symptoms, one symptom, and two or more symptoms.

Associations between STarT-G scores and the presence of 

a DCP were examined using receiver operator characteristic 

(ROC) curves and the corresponding area under the curve 

(AUC). Accuracy was determined using the AUC. The follow-

ing traditional academic point system for AUC values can be 

used as a rough guide for classifying diagnostic test accuracy: 

0.90–1.00 = excellent, 0.80–0.90 = good, 0.70–0.80 = fair, 

0.60–0.70 = poor, and 0.50–0.60 = fail.21 Statistical analyses 

were performed using SPSS statistical software (version 20.0; 

SPSS, Inc., Chicago, IL, USA). All reported P values are 

two-sided, and statistical significance was defined as P < 0.05.

Results
A total of 52,842 participants were ultimately included in 

analyses. Mean subject age was 47.7 (9.4) years, and 54.4% of 

participants were male. Approximately 1.5% of participants 

claimed to have experienced a DCP. Table 1 summarizes 

participant demographic characteristics and overall pain 

survey results.

Mean STarT-G score was 1.2 (1.4). A remarkable ceil-

ing effect was not observed, with only 2.3% of participants 

reporting the highest score of 5. However, a substantial floor 

effect was observed, with 41.0% of participants reporting 

the lowest score of 0. The Cronbach’s alpha coefficient was 

Figure 3 The generic condition screening tool (5-items).
Note: Copyright ©2007. Reprinted from Keele University. STarT Back Screening Tool Website. Available from: https://www.keele.ac.uk/sbst/startbacktool/usingandscoring/.8
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0.71, indicating good test reliability. Concurrent validity was 

examined by investigating the correlation between STarT‑G 

score and pain NRS. The two pain measures were only mod-

erately correlated (r = 0.34).

We examined the STarT-G scores among participants 

with known differences. As expected, participants with more 

somatic symptoms had significantly higher STarT-G scores. 

The mean score was 0.97 (1.12), 1.96 (1.42), and 2.74 (1.53) 

in participants with zero, one, and two or more somatic symp-

toms, respectively (Figure 4). This linear trend of increasing 

total STarT-G score with an increasing number of somatic 

symptoms was highly significant (Jonckheere–Terpstra test, 

P < 0.0001). Furthermore, participants with pain at a higher 

number of body sites had significantly higher STarT-G scores. 

The mean score was 0.63 (1.05), 1.05 (1.25), 1.27 (1.30), 1.50 

(1.37), 1.80 (1.45), 2.23 (1.54), and 2.96 (1.57) in participants 

with zero, one, two, three, four-to-five, six-to-nine, and ≥10 

pain sites, respectively (Figure 5). This linearly increasing trend 

in STarT-G score with an increasing number of bodily pain sites 

was highly significant (Jonckheere–Terpstra test, P < 0.0001).

The ability of the model to predict the presence of a DCP 

was also examined when the STarT-G threshold was set to 4. 

At this cutoff value, sensitivity and specificity for detecting a 

DCP were 65.8% and 82.4%, respectively. Additionally, area 

under the ROC curve was 0.808 for this STarT-G threshold, 

indicating that the model was good (Figure 6).

Table 1 Participant demographic and pain characteristics

Characteristics

Sex, n (%)
Male 28,769 (54.4)
Female 24,073 (45.6)
Age, years 47.7 (9.4)
BMI, kg/m2 22.8 (3.8)
STarT-G score 1.2 (1.4)
NRS for pain 3.1 (2.4)
Pain sites, n (%)
0 12,045 (22.8)
1 14,076 (26.6)
2 10,014 (19.0)
3 6,370 (12.1)
4–5 6,188 (11.7)
6–9 3,484 (6.6)
10+ 665 (1.3)
Disability due to chronic pain, n (%)
Present 818 (1.5)
Absent 52,024 (98.5)

Note: Data presented as mean (standard deviation) where applicable.
Abbreviations: BMI, body mass index; STarT-G, generic version of the STarT Back 
5-item screening tool; NRS, numerical rating scale.
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screening tool. The number of pain sites represents pain experienced during the 
past month in the head, chin, teeth/mouth, face, throat, neck, shoulder, elbow, wrist/
hand, chest, abdomen, back, low back, hip, thigh, knee, lower leg, ankle/foot, genitals, 
and/or anus.

100

50

0 50

1-specificity

S
en

si
tiv

ity
 (%

)

100

Figure 6 Receiver operating characteristics (ROC) curve of disability due to 
chronic pain, as assessed using a STarT-G score threshold value of 4.
Note: The area under the ROC curve was 0.808.
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Discussion
Here, we evaluated psychometric properties of the STarT-

G. We found that the survey was internally consistent and 

had acceptable concurrent and known-groups validity in 

the Japanese population. The Cronbach’s alpha coefficient 

for the STarT-G was 0.71, indicating a good internal con-

sistency. This value was similar to that obtained for the 

Japanese 9-item STarT scale (0.75).13 Concurrent validity 

was assessed by analyzing correlations between the STarT-G 

and pain NRS scores, which were moderately correlated with 

each other (r = 0.34). Known-group validity was investigated 

by examining relationships between STarT-G scores and the 

number of somatic symptoms and body pain sites. These 

analyses showed that the STarT-G score increased as the 

number of somatic symptoms and pain sites increased. This 

suggests that the STarT-G is able to differentiate between 

patients with different levels of chronic pain and pain-related 

problems.

Yellow flags are useful in identifying patients with chronic 

LBP who have a poor prognosis.22 The 5-item tool covers the 

minimal important psychological factors that are consid-

ered to be yellow flags for overall chronic LBP. This survey 

includes questions related to fear, anxiety, catastrophizing, 

depression, and bothersomeness, all of which are the most 

important predictors identified as yellow flags. For patients 

with high STarT-G scores, specific cognitive behavioral 

approaches are needed in addition to pain education, moti-

vation, encouragement, exercise, medical therapy (minimal 

amounts), and physical treatment. This conclusion is based 

on previous reports that stated, “early intervention to yellow 

flag leads to better outcome.”23,24

Finally, ~1.5% of participants reported having a DCP. At 

a STarT-G threshold value of 4 points, ROC analysis revealed 

that the sensitivity and specificity of DCP were 65.8% and 

82.4%, respectively. Additionally, the AUC was 0.808, indi-

cating a good capacity of the STarT-G to differentiate between 

patients with and without a DCP.

The STarT-G is a diagnosis-specific screening tool used 

for communication between primary care physicians and 

pain specialists in the care of chronic pain patients. Using 

the STarT-G threshold of 4 points, patients examined here 

were divided into the following two groups: those at risk 

for a DCP and those with minimal to no risk for a DCP. We 

recommend that patients at or beyond this threshold consult 

a pain specialist. The STarT-G is now planned to be used as a 

tool to identify patients for referral to one of 18 core facilities 

in Japan that provide cognitive behavioral therapy.

Our study had several limitations. First, our study popula-

tion was selected from Internet research volunteers who have 

chronic pain. Given that 41% of participants had a STarT-G 

score of 0, many patients may have had chronic pain that 

was not severe enough to require medical care. This may 

have influenced our results. Second, Internet-based surveys 

can introduce a selection bias and may not be representative 

of the general population. Because our study population 

was selected from Internet research volunteers who may 

differ from general Internet users, caution is needed when 

interpreting our study findings. In particular, people living in 

large cities are overrepresented in Internet survey company 

volunteers. In addition, a higher proportion of respondents 

had completed university or graduate level education than 

the general population, particularly in older respondents.25 

Third, our study had a test reliability of >0.70.19 However, 

Nunnally and Bernstein26 recommend a minimum test reli-

ability of >0.90 for making clinical decisions. Therefore, it 

is possible that test reliability was overestimated. Finally, 

this cross-sectional study did not assess the ability of the 

STarT-G to predict pain consistency. Future longitudinal 

studies are needed to better understand potential associations 

between risk groups and long-term pain outcomes. These 

should also examine whether or not the STarT-G score is 

predictive of DCP.

Conclusion
The STarT-G scale had acceptable internal consistency, 

reliability, and validity (concurrent and known groups) in 

Japanese patients with chronic pain. We hope that these 

analyses of the psychometric properties of STarT-G will 

enable Japanese clinicians to use this survey as a screening 

tool for detecting DCPs. The STarT-G is simple, fast, and 

suitable for use in primary care settings, all of which sug-

gest that the STarT-G may facilitate screening for DCP in the 

primary care setting in Japan. We hope using the STarT-G 

will ultimately ease physical, social, and economical burdens 

of chronic pain in the Japanese population.
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