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Introduction: The aim of this study was to develop and validate a new diabetes distress scale suitable for Chinese and Taiwanese culture.

Methods: This study collected the current diabetes distress measurement tools, re-organized current definitions about the domains of diabetes distress, and then developed a new tool. Three hundred and ninety-five participants from four hospitals in northern Taiwan were recruited by cluster randomized sampling for validity test.

Results: We found the new diabetes distress scale had appropriate reliability and validity, including an acceptable model fit for the 12-item scale.

Conclusions: This new diabetes distress scale might be more directly related to emotional distress issues blood glucose control, improve the clinical conspicuity of diabetes distress, and even benefit the overall care of diabetic patients in Taiwan. Further studies about the validity and reliability of this new tool in a nationwide setting are needed.
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INTRODUCTION

Diabetes is a chronic disease that causes comorbidities and mortality and inflicts a heavy burden on medical system and social system worldwide. With the rapid population aging in many countries around the world, the World Health Organization (WHO) notes that the global prevalence rate of diabetes among adults has risen to 8.5% (1). At the same time, WHO also notes that people with diabetes have a 2–3 times higher risk of depression than those without diabetes (2). However, comparing to the diagnosis of depression, “diabetes distress” may be an issue that calls for more attention.

Diabetes distress is defined as emotional burdens, stress, and worries associated with the demanding chronic disease, the blood glucose control or the complications (3). These psychological burdens and worries may further affect patients' mental health and behavior, but they do not reach the level of depression or anxiety. Some studies have found that the worse the blood glucose control, the greater the diabetes distress, which in turn affects self-management behaviors and results in deterioration of blood glucose control (4). Even moderate or severe diabetes distress can seriously interfere with self-management behaviors such as diet and exercise (5), yet, it can be mitigated by improving blood glucose control (6, 7). In Taiwan, the prevalence rate of diabetes among population age 18 and older stands at around 9.82% (8), ranking second place in health insurance outlay (9). Hence, it is particularly important to help patients effectively control their blood glucose to reduce national medical expenditures and improve patients' quality of life. There have been some diabetes distress studies in Taiwan in the past (10, 11); however, since diabetes distress is not routinely evaluated in Taiwan's diabetic share care program, its clinical impact has been overlooked. One of the reasons, we think, may be due to the lack of localized survey tools.

At present, for diabetes distress studies, the most important survey tools used are Problem Areas in Diabetes (PAID) and Diabetes Distress Scale (DDS), which were created by the same author, and DDS was developed based on the PAID to overcome limitations of measures of diabetes distress. In addition to retaining some of the original PAID questions, DDS also integrates additional tools such as the Diabetes Attitude Questionnaire (ATT-39) (12) and Questionnaire on Stress in Patients with Diabetes-Revised (QSD-R).

Currently, PAID-C is the only available tool to measure diabetic distress in Taiwan (13). We decided not to use CDDS, which is the Chinese version of DDS translated by the University of Hong Kong, as we found that most of our patients could not understand the items well-during our pilot study at Cathay General Hospital. It was most likely due to the fact that the difference in idiomatic grammar used in varying parts of Chinese population was not taking into consideration during the translation of DDS (14). At the same time, we also felt that DDS and PAID might lack some items which can sufficiently reflect some important characteristics of local diabetic patients in Taiwan, especially the stress from interpersonal relationships. Although interpersonal relationships such as doctor-patient communication, social support, etc. do affect the blood glucose control and compliance of diabetic patients (15), we have observed that most of our patients seem to attach great importance to “how others view me/my diabetes”—the concept of “face” in traditional Chinese culture (16, 17), resulting in psychological stress, which in turn affects blood glucose control (and health) behavior. Therefore, we decided to design a new diabetes distress scale.

The purpose of this study was to develop and validate Taiwan Diabetes Distress Scale (TDDS) to improve the conspicuity of diabetes distress in Taiwan. In this study, we developed a new diabetes distress measurement tool and conducted a cluster randomized sampling across four division hospitals in our medical center.



MATERIALS AND METHODS

Our focus was to develop and validate the TDDS. The study was conducted in three phases to develop a Taiwanese version of diabetes distress scale: (1) reviewing literature, defining domain, and comparing with PAID and DDS (2) item generation, (3) validation test. Data were collected from division hospitals under the Cathay Medical system in Northern Taiwan between September and November 2021. It was approved by the Institutional Review Board (IRB) of Cathay General Hospital.


Definition of Domains and Design Items

First, we organized an expert group to glean domains and items from PAID and DDS and integrate the experience and opinions of these experts. Then, we redefined or designed new domains and items. The expert group consisted of eight professionals from public health, medicine, and psychology, including two physicians in the department of endocrinology, a psychiatrist, a diabetes health educator, a diabetes health coach, two senior nurses, and a public health professor with extensive experience in scale development. In the first session, we integrated the definition and framework from PAID and DDS (18), collected PAID-C and CDDS items from literature (10, 13, 19), and designed some new items based on our past subjective experience in educating and coaching diabetic patients. We took reference of Schmitt et al. (18) published article, which compares PAID and DDS item by item, to devise a complete questionnaire item. It allowed us to easily measure and compare the applicability of each item and domain with the local culture in Taiwan and determine whether to modify the original item or add some new items.

After careful evaluation, we listed 5 diabetes distress domains: (1) Diabetes complications, (2) Diabetes self-management, (3) Treatment-related problems, (4) Social and environment support, and (5) Emotional burden. Table 1 contains a list of our domain definitions. In addition, the expert group believed the diabetes distress scale should focus on patients' subjective feelings, attitudes, and emotion. Therefore, we generated a total of 31 items to cover these domains, and every item began with the heading “I am worried about…,” “Because of…, it makes me feel stressed,” or “When I …, it makes me feel anxiety”. In addition, as mentioned, based on the long-term interactive experience of the expert team in treating or counseling patients, we believed that stress from interpersonal relationships especially the concern of “face” was indeed one of the factors that affect diabetes distress. For example, sentiments like the fear of being blamed by doctors for poor blood glucose control, incomprehension of diabetes health education but dare not to raise questions, or disinclination to become a burden to children prompted us to design some questions that adequately expressed “I care about what others think of me, and it creates pressure on me” based on common patients' responses. Then we checked the feasibility and content validity based on the five-point Likert Scale and open-ended feedback. Items remaining on the list were dependent on the four criteria: (1) fitness ≧ 3.0 points, (2) importance ≧ 3.0 points, (3) description clarity ≧ 3.0 points, and (4) Evaluators' specific amendments. In addition to our expert group, 15 additional healthcare workers with diabetes from Cathay General Hospital were recruited to conduct a simple pilot study to further revise the sentence in each item.


Table 1. Definitions of the Taiwanese diabetes distress scale.
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Finally, the first version of TDDS contained 31 questions with descriptions of some items being corrected. Different from PAID and DDS, TDDS adopted tools such as the catastrophe scale with a scale of 0-10 points (20) to provide a visual score scale which could effectively reflect the state of stress. On the questionnaire, 0 denoted the least worried or least stressful while 10 being extremely worried or extremely stressful. The diabetes complications consisted of seven items, including the worry about poor blood glucose control/dialysis/eye disease/increasing dosage/foot disease/cardiovascular disease/hypoglycemic events; the diabetes self-management consisted of six items, including the worry about poor blood glucose control due to poor eating habits/insufficient exercise/forgetting to take medicine or insulin/poor self-monitoring of blood glucose/smoking/drinking; treatment-related problems consisted of six items, including the worry about being blamed by the doctor/asking the doctor or the health educator questions/feeling sorry for not meeting doctor's expectations; the social and environment support consisted of six items, including the stress from insufficient family support/impact of job requirements/relationship pressure/limitation of living environment; and finally the emotional burden consisted of six items, including the anxiety of regular hospital visits/diabetes/the need of lifestyle changes due to diabetes/being known to others as of having diabetes. Considering the original survey items were constructed in Chinese language, for more detailed information about specific items, please contact the author(s).



Samples and Sample Size

Due to the difference in regions, types of hospitals, and patients' characteristics, we adopted the cluster randomized sampling method and allocated the sampling proportion according to the number of patients with type 2 diabetes in the four hospitals of Cathay Medical system. According to the recommendations of sample size for conducting factor analysis (21), the sample size we decided to use was 10 times the number of questions for factor analysis. In addition, considering that most of our patients were elderly, possibly having a lower education level and unable to provide complete answers, we had set a higher number of invalid samples to ensure enough valid samples. Therefore, with the intention to distribute at least 310 questionnaires plus about 20% of invalid samples, we finally came up with a total of 400 questionnaires to be distributed. The Cathay Medical system currently has four hospitals in Taiwan, namely a medical center, two regional hospitals, and a clinic, with three hospitals located in Taipei and the fourth one in Hsinchu. According to the proportion of total number of patients with type 2 diabetes in each hospital, we allocated 170, 100, 80, and 50 questionnaires to the Cathay General Hospital, Sijhih Branch, Hsinchu Branch, and Neihu Clinic.



Statistical Analysis

The validation test included exploratory factor analysis and confirmatory factor analysis. The exploratory factor analysis was used for reducing the number of items. We used the principal component analysis with the varimax rotation and eigenvalue criterion > 1.0 to detect the latent variable. Items with factor loading <0.50, cross-loading > 0.40, or communalities <0.30 were eliminated (22, 23), and every latent variable had to have at least three factors. It was analyzed at a 95% significance level and conducted using PASW 22.0 software for windows (SPSS, Chicago, IL).

Then, we performed the confirmatory factor analysis to build the conceptual model and compare it with the original model as Table 1 to establish construct validity and reliability of TDDS. We tested the model fit for every latent variable separately before building a full model to detect any unsuitable item. The following criteria of model fit were used: root mean square error of approximation (RMSEA) <0.08, χ2/df <5, standardized root mean square residual (SRMR) <0.08, comparative fit index (CFI) > 0.90, Tucker-Lewis index (TLI) > 0.90 (24–27). In addition, the composite reliability (CR) needed to be >0.7 for appropriate construct reliability, and average variance extracted (AVE) had to be >0.5 for appropriate convergent validity (28, 29). We used AMOS 20.0 software to conduct confirmatory factor analysis (Chicago, IL).

Finally, we tested the Cronbach's α for appropriate content reliability (30), and the threshold was 0.70 or greater. In addition, we used a chi-square test or an ANOVA test to test the differences in demographic characteristics of participants between the four hospitals. We also assessed participants' mental health by using the five-item Brief Symptom Rating Scale (BSRS-5), which has good reliability and validity (31). It is a five-item, self-rated questionnaire with each item ranging from 0 (not at all) to 4 (extremely). We used Pearson correlation coefficient to initially analyze the correlation between HbA1c, mental health, and the final questionnaire score in an attempt to prove that our new scale could take into account the sensitivity of PAID and DDS to blood glucose and mental health.




RESULTS


Demographics

Table 2 shows the demographic characteristics of the 395 valid samples: 54.7% were males, the mean age was 57.5 years (SD = 12.68), 48.2% had a bachelor's degree or higher, the mean HbA1c was 7.19% (SD = 1.30), average duration of diabetes treatment was 10.22 years (SD = 8.23), and about 12.9% participants had medium or high pressure. There are significant differences in age, education level and duration of diabetes treatment of the participants from the four hospitals.


Table 2. Demographic characteristics of samples.
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Exploratory Factor Analysis

The first exploratory factor analysis produced four latent variables, accounting for 72.05% of the total variance. The KMO test of sampling adequacy was 0.957, and the Bartlett's test for sphericity was highly significant (p < 0.001). Then, the original 31 items were reviewed for possible elimination according to their factor loading and cross-loading criteria. There were eight items eliminated, which made the latent variables reduced to three, and the total variation explanatory power was reduced to 69.93%. The social and environment support and the emotional burden domains were classified into the same domain under factor analysis, a total of 12 questions accounting for 55.26% of the total variance, and the diabetes self-management domain was completely excluded. Therefore, we changed the combined domain's label to “Life and interpersonal stress”. In addition, since the health education related items were excluded from the treatment-related problems domain, only four items about the problem of communicating with doctors were left, so we changed the label to the problem of “communication concerns”. The fear of diabetes complications domain had five items remaining.



Confirmatory Factor Analysis

The confirmatory factor analysis tested each of the three domains after conducting the exploratory factor analysis. The first domain–“Life and interpersonal stress”–had 12 items, and we eliminated Q20, Q22, Q23, Q27, Q29, and Q30 since they had higher modification index (M.I.) value and high significant correlation with other items, and this made the final RMSEA = 0.083, χ2/df = 3.698, and CFI and TLI were both over 0.98. Although removing Q26 could reduce RMSEA to 0.045 and χ2/df to 1.815, we still kept this until the full model analysis for its importance. The second domain–“Fear of diabetes complications”–had five items. We eliminated Q7 for the same reason, and this made the final RMSEA = 0.089, χ2/df = 4.092, and CFI and TLI were both over 0.98. The third domain–“Communication concerns”–had four items, and we eliminated Q17 since it had significant correlation with other three items.

Finally, in the full model analysis, we eliminated Q6 due to its high M.I. value and made the final RMSEA = 0.079, χ2/df = 3.464, and CFI and TLI were both over 0.95. If we removed Q26, RMSEA would only drop to 0.077, and χ2/df would drop to 3.308, which did not show much improvement, so we finally decided to keep Q26 (Table 3). All the domains could meet the criteria of CR and AVE, and the Cronbach's α was 0.863–0.924. The item-total correlation of each item was 0.685–0.799, and the correlation between subscales was 0.577–0.660. The final model had 12 items in total, accounting for 75.27% of the total variance. In addition, the total points of final model were significantly related to the HbA1c (Pearson correlation = 0.304, p < 0.001) and the mental health (Pearson correlation = 0.452, p < 0.001).


Table 3. Factor loading for 12-items diabetes distress scale (N = 390).
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DISCUSSION

In this study, we developed the first Diabetes Distress Scale that was specifically based on Chinese culture, and it had acceptable construct validity, content validity, composite reliability, and internal consistency. This Chinese version of the scale was developed based on the two previously translated and verified diabetes distress questionnaires, and it was compiled and modified based on the unique local culture in Taiwan which we learned from our daily clinical treatment, coaching, and health education experience. We believe it can pertinently reflect the current status of patients with type 2 diabetes in Taiwan and can be used to enhance diabetes distress prevention and improve diabetes treatment.

Comparing to PAID, PAID-C, DDS and CDDS, TDDS uses more consistent sentences to describe feelings of worry and anxiety. For example, PAID mostly starts with “Feeling” or “Worrying,” and covers a variety of negative emotions such as anger, overwhelm, concern, unsatisfaction, and depression. However, the consistency of the sentence is no longer present after the original sentence is translated into Chinese in PAID-C, and it may make PAID-C less sensitive to the detection of diabetes distress, causing it to have less correlation with changes in blood glucose control (11). On the contrary, although DDS also starts with “feeling,” the content is mostly related to dissatisfaction or disappointment about something, such as feeling unsupported, feeling unconfident, feeling not working hard enough to control blood glucose, etc. These items were not directly related to emotional reactions as PAID, so the connection with depression is reduced (18). Therefore, with highly consistent emotional narratives, we believe that not only can TDDS be more sensitive to emotional distress, but it also takes into account the relevance of blood glucose control, and the analysis indeed exhibits that the score of TDDS is significantly related to HbA1c and psychology.

Another notable feature of this study is the consideration of the impact of the concept of “face” in traditional Chinese culture on the emotional distress of diabetic patients in Taiwan. As opposed to the individual-oriented approach toward social interaction in Western countries, individuals in Eastern countries customarily have a social-oriented approach toward their communities (17, 32, 33). This makes the Chinese more concerned about “how others think of me” than Westerners and possibly bothered by it. That is, the concern of “face” is one of the most important concepts in individuals' decisions concerning the relationship with others in Chinese culture (17), and its influence may even exceed the focus on one's own health behaviors, making the concerns about diet, exercise, blood glucose measurement and other behaviors that were originally emphasized in PAID and DDS become relatively less important in TDDS. As for issues in mental health and distress problems, this unique culture causes Chinese people to be more stressed when facing various health related issues because they are concerned about how others think of themselves and may even cause them to ignore their own responsibilities for their behavior choice.

TDDS's direct connection with the feeling of worry and anxiety also enables its users to directly coach on specific emotions. From the perspective of coaching and psychological counseling, emotional distress may come from irrational beliefs, in other words, thoughts that are out of touch with facts (34, 35). Irrational beliefs and emotions may prevent patients from changing actual behaviors, so even if actual behaviors and blood glucose control results are getting some improvement, they may not be effective in alleviating emotional distress. This may be one of the reasons why many studies found that blood glucose control is not significantly related to changes in PAID or DDS scores, Compared with PAID and DDS, which are mostly negative feelings for specific events or phenomena, TDDS might better capture the emotional distress caused by irrational beliefs so that appropriate methods can be introduced to help remove irrational emotions as we strongly believe that improving diabetes distress may improve blood glucose control (36–38).

Hence, there are several strengths in this study. First, we conducted a complete review of the current diabetes distress measurement tools and literature. This allowed us to specifically review the advantages and disadvantages of existing tools and redesign a new scale based on the psychological and cultural characteristics of the Chinese, thereby increasing the applicability and reliability of the TDDS scale in the Chinese environment. Second, we sampled at different levels of hospitals, both urban and rural areas, to ensure the diversity of the samples and deliver a representative study. Third, we examined diabetes distress problems from the perspective of professional psychological counseling and designed consistent questions so that users of this scale will be able to coach patients more effectively to improve emotional distress problems, hence making this scale realistically and accurately measure diabetes distress. Finally, the final version of TDDS has only 12 items, which is fewer than the original PAID and DDS, and has good reliability and validity as these two. Its convenience in clinical use not only improves the efficiency and accuracy of clinical screening for diabetes distress but also facilitates/improves diabetes distress treatment or coaching.

The limitations of this study could be used to build future research. First, an effective, validated representation of TDDS should be tested in more countries to verify whether the Chinese in different regions do have similar cultural characteristics, and whether TDDS is suitable for translating into other languages. Second, we would take different weights to each domain of TDDS into consideration in the future since it has an unbalanced number of items in each domain. Therefore, for future studies, we suggest that a longitudinal study should be designed to test whether TDDS is indeed sufficiently sensitive to identify and help/aid in coaching on diabetes distress, and whether it can be applied to Chinese in other countries.



CONCLUSION

In this study, we developed and validated TDDS, and the results of this study indicated TDDS has appropriate reliability and validity. TDDS is suitable for measuring the worry and anxiety about diabetes complications, taking into account the communication issue, and the concern of “face” in patients with type 2 diabetes. Based on the limitations and strengths of current study, we suggest that longitudinal studies need to be done for the validity and reliability of TDDS in the management of diabetes distress in a nationwide setting.
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