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Objective: Excessive fear of progression can affect the mental health, social function, and wellbeing of patients with chronic diseases. This study investigated the fear of progression (FoP) and the socio-demographic and clinical predictors among patients with type 2 diabetes mellitus (T2DM).

Method: The present study is a multi-center cross-sectional study. Inpatients with T2DM were recruited by a multi-stage convenience sampling method from the department of endocrinology in 5 tertiary hospitals in Southwest China. 459 T2DM patients were consecutively enrolled. Socio-demographic, clinical data, and answers to the fear of progression questionnaire (FoP-Q) were collected.

Results: 385 patients with complete data were eligible. The average score of FoP-Q-SF was 26.84 and 23.1% of patients reached the dysfunctional fear of progression criterion. The greatest fears were worrying about “disease progression,” “the adverse reactions of medication,” and “relying on strangers for activities of daily living.” Health education (P < 0.001), age (P = 0.002), hypoglycemia history (P = 0.006), employment status (P = 0.025) and duration since being diagnosed with type 2 diabetes mellitus (P = 0.032) were the related factors of fear of progression.

Conclusion: Early assessment of the fear of progression was imperative to identify dysfunctional fear of progression in patients with type 2 diabetes mellitus. Meanwhile, the meaning of these predictors for strengthening healthcare professions education and patients self-management might help healthcare givers timely perform related interventions and help patients reduce their fear of progression thus actively cooperate with T2DM treatments.
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Introduction

Diabetes mellitus is a global epidemic with ~463 million adults worldwide suffering from the disease (1). China is the country with the largest number of diabetic people in the world, and the prevalence of diabetes in China in 2019 was 10.9% (1). Type 2 diabetes mellitus (T2DM), as the most common type of diabetes, the incidence will increase with the aging population (1, 2).

T2DM patients face various threats. First is the complexity of the diabetes therapeutic schedule, which combines diet, exercise, medication, blood sugar testing, oral care, and foot care (1, 3). Moreover, the age-standardized disability-adjusted life-years of diabetes was lower than expected in China in 2017, but all-cause mortality in diabetic patients was still significantly higher than in people without diabetes (4, 5). T2DM patients have a high risk of multiple crucial organ damage because of long-term hyperglycemia, which increases hospitalization rates and the economic burden on patients (2, 6, 7). These problems are not imaginary because of patients' mental anxiety, but real in daily life. Patients are facing real threats, and the resulting fear is neither inappropriate nor irrational. The above threats often lead to patients with T2DM experiencing negative emotional outcomes.

Fear of progression (FoP) refers to the patients' fear of biological or psychological consequences due to the development or recurrence of their diseases, which is a fully conscious, non-neurophobic response (8–10). The level of FoP often ranges between functional and dysfunctional ends, when it elevates to a dysfunctional degree (e.g., affecting treatment or life), it is necessary to take measures. It grows recognition that FoP is one of the significant emotional difficulties facing patients with chronic progressive diseases (8), and it is also a disease experience that threatens the life of individuals (10, 11). Moreover, high FoP will affect the patient's behavioral dysfunction, wellbeing, mental health, and health-related quality of life (9, 10, 12, 13).

Herschbach et al. (14) formally proposed the Fear of Progression Questionnaire (FoP-Q) to determine FoP in patients with cancer, diabetes mellitus, and rheumatic diseases. Researches have explored the FoP and its related factors in patients with chronic diseases, especially in malignant tumors. Previous studies found that cancer patients and their partners had higher FoP than other chronic progressive diseases (e.g., diabetes mellitus) (8, 11, 15). Furthermore, the level of FoP was consistently related to their age, education status, new physical symptoms, employment status, and income (16–20). Kalra et al. (21) defined that disease progression of T2DM includes not only a gradual deterioration of cellular function, but also an increase in the dosage, frequency, and the amount of drugs used, and the occurrence or worsening of complications. Herschbach et al. suggested that diabetic patients shared specific fears about the future course of their illness (14), and the study of Dankert et al. indicated that fear of an increasing disease progression (fear of progression) was among the primary psychological distresses in patients with diabetes mellitus (8). Moreover, concrete consequences of dysfunctional fear of progression in diabetes mellitus may include affecting the mental health and quality of life of patients, and the emotional reactions of the partner of patients (8, 11).

In short, FoP is vital for the physical and mental health of patients with diabetes mellitus. However, it is poorly known about FoP and its related factors among patients with T2DM in mainland China. Therefore, our study intended to investigate FoP and explore its related factors. The results of this study may enhance understanding of the status of FoP in patients with T2DM and help healthcare givers develop more effective interventions and strategies to avoid the adverse effects of FoP.



Methods


Participants and procedures

The present cross-sectional survey was held in 2019. The sample size was determined through power analysis and calculated using the G*Power program (22). Linear multiple regression in the G*Power program was conducted using a random model. When using a two-tailed test, considering an effect size of 0.10, 13 independent variables related to FoP based on the relevant published work (16, 19, 20), significance level (p) of 0.05, and 95% power, at least 287 participants were required.

All the inpatients with T2DM were recruited by multi-stage convenience sampling method from the department of endocrinology in five tertiary hospitals in Southwest China. The inclusion criteria were listed below:

(1) Diagnosis of type 2 diabetes;

(2) Age ≥ 18 years;

(3) Education level of primary school or above;

(4) Informed consent.

And the exclusion criteria were following:

(1) T2DM with pregnancy or malignant tumors;

(2) History of mental illness and family history;

(3) Other serious medical conditions make it difficult to talk and fill out questionnaires.

Finally, 426 T2DM patients were enrolled from five tertiary hospitals in Southwest China, and 385 patients with complete data were eligible for data analysis.



Data collection
 
Socio-demographic and clinical data

Socio-demographic characteristics were collected including age, gender, marital status, education attainment, and employment status. Clinical characteristics were collected from patients' medical records.



Fear of progression questionnaire-short form

FoP-Q-SF, developed by Mehnert et al. (23), is a 12-item self-reporting questionnaire. Each item is rated on a 5-point Likert scale ranging from 1 point (never) to 5 points (very often). The overall score is calculated as the sum of all item scores. Patients will suffer from psychological dysfunction when the overall score is ≥34 points in the FoP-Q-SF (10). Moreover, FoP-Q-SF has been translated into multiple languages, and it is an appropriate and valuable tool for measuring FoP (14, 24, 25). The psychometric properties of the Chinese version of FoP-Q-SF among patients with T2DM have been verified by Zeng et al. (25). The Cronbach's α coefficient, split-half reliability, and test-retest reliability were 0.876, 0.828, and 0.837, separately (25). FoP-Q-SF had satisfactory psychometric properties in Chinese patients with T2DM.




Data analysis

Data were analyzed using the Statistical Package for the Social Sciences (SPSS) version 25.0 (IBM Corporation, Armonk, NY, USA). Descriptive statistics were used to calculate the sample characteristics and FoP-Q-SF score. For univariate analysis, the independent-sample t-test and one-way analysis of variance (ANOVA) were conducted to contrast the differences in FoP (continuous variables in this study showing a normal distribution). Subsequently, the variables with P < 0.05 in the univariate analysis were included in the multiple linear regression model to determine factors independently associated with FoP. Notably, the following assumptions were tested before multiple linear regression analysis: (1) drawing scatter plots to test the linearity of the model; (2) A histogram to test the normally distributed standardized residuals; (3) a Durbin-Watson value of about two to verify no autocorrelation in the residuals; (4) variance inflation factor (VIF) < 10 to verify no multicollinearity between independent variables. If all assumptions were satisfied, multiple linear regression analysis would be used.



Ethical considerations

All the study procedures were reviewed and approved by the Ethics Committee of the target University. Informed consent has been obtained from the patients or their guardians before data collection. The research conforms to the provisions of the Declaration of Helsinki in 1995 (as revised in Edinburgh 2000).




Results


Socio-demographic and clinical characteristics

As is shown in Table 1, a total of 385 patients completed this study. The mean age was 57.65 (SD = 15.15). Many patients (More than 60%) are unemployed, including more than 70% of retirees. The mean duration since being diagnosed of the patients was 9.93 years (SD = 7.54), and the mean body mass index was 24.06 (SD = 3.22). Most of the patients (90.6%) had poor glycemic control (HbA1c ≥ 7%) (Table 1).


TABLE 1 Socio-demographic and clinical characteristics of the type 2 diabetic patients (n = 385).
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Fear of progression

Table 2 shows FoP among patients with T2DM. The mean score of FoP was 26.84 (SD = 8.94). Eighty-nine patients (23.1%) had the score of FoP-Q-SF ≥ 34 points. The three items, named “Being afraid of disease progression,” “Worrying that the adverse reactions of medication,” and “Relying on strangers for activities of daily living,” with the highest score were 2.66 (SD = 1.20), 2.44 (SD = 1.25), and 2.36 (SD = 1.22) (Table 2).


TABLE 2 Fear of progression in the type 2 diabetic patients (n = 385).

[image: Table 2]



Predictors of fear of progression

Univariate analysis identified a range of factors that were significantly associated with FoP: patients who aged <60, who were employed, and who had higher educational attainment reported higher FoP (P < 0.001). Patients hospitalized twice or more due to T2DM showed a higher level of FoP (P = 0.009). Patients had a higher level of FoP if they had hypoglycemia history, higher HbA1c, shorter time since being diagnosed with T2DM, and did not receive health education (P < 0.001) (Table 3).


TABLE 3 Differences in fear of progression among various socio-demographic and clinical sub-groups (n = 385).
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Then, the above variables with P < 0.05 were included in the multiple linear regression model. And the best-fit multiple linear regression model included five variables (Table 4). Receiving health education (β = 0.285, P < 0.01), age (β = −0.186, P = 0.002), hypoglycemia history (β = −0.136, P = 0.006), employment status (β = −2.126, P = 0.025) and duration since being diagnosed with T2DM (β = −0.107, P = 0.032) were the predictors of FoP. The variables co–explained the 26.8% variation of FoP.


TABLE 4 Predictors of fear of progression among type 2 diabetic patients (n = 385).
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Discussion

FoP is an appropriate response to the real threats of diagnosis, treatment, and course of illness, and nearly all patients have feelings ranging from very mild upset to severe worries. Nevertheless, excessive fear can induce significant adverse effects on glycemic control, behavioral dysfunction, wellbeing, and health-related quality of life in diabetic patients (9, 10, 12, 13, 26). Patients with T2DM rely on a complexity of diabetes therapeutic schedule (e.g., a combination of multiple drugs and/or insulin therapy) to achieve glycemic control (1, 3). With the development of T2DM, original symptoms become aggravated and new symptoms or complications will appear to reduce the quality of life (e.g., high risk of disability). These reasons may lead to patients' high FoP. Therefore, it is essential to understand and control FoP in patients with T2DM.

We can use questionnaire scores to initially assess the degree of fear in patients. In this study, the score of FoP-Q-SF was lower than a Chinese study among 636 cancer patients (20), and a German study among partners of chronically ill patients (11). A possible explanation is that T2DM is a common disease, and there are currently mature treatment plans. Although it cannot be completely cured, patients can delay the progression of the disease and control its recurrence through various methods, which significantly reduces the psychological pressure of T2DM patients.

Moreover, 23.1% of patients in our study developed psychological dysfunction due to FoP. The findings of the present study suggested that FoP among patients with T2DM, especially those with psychological dysfunction, need paid more attention to and timely identified using FoP-Q-SF by health caregivers to distinguish with anxiety disorder. Previous studies also found that health caregivers might use protective motivation theory and cognitive behavioral psychotherapy to reduce patients' FoP (11, 27).

In the present study, the three items with the highest score were “Being afraid of disease progression,” “Being worried about side effects of medication,” and “Relying on strangers for activities of daily living.” However, the findings in our study were different from brain cancer patients, and they worried about “what will become of family if something happens to me” and “severe medical treatments in the course of the illness” (28). This difference may be related to the different psychology of patients caused by different severity and prognosis of the disease. Patients with diabetes have better prognosis and less serious life-threatening conditions, so the patients are more concerned about changes in quality of life, while cancer patients are more concerned about survival rates and the impact on their families. Therefore, different psychological problems should be addressed for patients with different chronic diseases. Furthermore, a significant discrepancy between our research and a previous study from Thailand is that being afraid of relying on strangers for activities of daily living is the most infrequent fear in the previous study, even though there was a common phenomenon that three or four generations under one roof (29), which may be related to our traditional culture.

People from different backgrounds have different levels of FoP, probably due to different levels of awareness of the disease. Therefore, when we make a control plan, it is essential to be concerned about their sociodemographic elements. Our study found that health education is crucial to avoiding high FoP. Health education on diabetes is recognized as an essential measure to improve knowledge and awareness of diabetes and further reduce the risk of developing FoP (30–32). However, more than 35.0% of patients in our study had not received health education on diabetes. Winkley et al. (33) found that newly diagnosed patients with T2DM showed low attendance at structured education, which might increase their fear of the unknown disease. This result could also be ascribed to the fact that the number of qualified diabetes educators was very limited in China. Considering the massive population of individuals with diabetes in mainland China, cultivating more high-quality certified diabetes educators is warranted. Moreover, limited health resources can be used maximum by health caregivers with new technology (e.g., online health education based on mobile phones or computers) (34, 35).

The other clinical related factor of FoP is hypoglycemia history. Hypoglycemia is a common complication of diabetes treatment, and it often accompanies unpleasant experiences and negative consequences (36). Further, severe hypoglycemia is associated with the rapid progression of diabetes (37), even cause serious acute and chronic complications. Close monitoring of blood glucose might be used to avoid FoP due to hypoglycemia history (38).

Our study showed that age and employment status were related to FoP. Patients who were younger and employed had a higher level of FoP. At present, most employed patients with T2DM are middle-aged (39). Patients often thought that their life expectancy might be longer, and the negative impact of T2DM would be more far-reaching (40), but Seuring et al. (41) found that T2DM had limited their labor productivity, particularly in developing countries. In China, patients with T2DM, employed in recent decades, were born in the period of implementation of the one-child policy and faced unprecedented financial pressure (e.g., children's tuition and parents' pensions) (42). The above reasons might result in their higher level of FoP.

This study investigated the source and extent of FoP among T2DM patients, and further clarified FoP related factors. The present study's findings may be useful for targeting and tailoring FoP interventions of specific population groups.

Despite the supportive finding of the study, there were some limitations need to be acknowledged. Compared with outpatients, hospitalized T2DM may be a more serious condition (e.g., higher HbA1C). Thus, we only enrolled inpatients with T2DM from the department of endocrinology in five tertiary hospitals in Southwest China, the ability to generalize the study results may be limited. Furthermore, the R2 value of the multiple linear regression model was relatively small, and further studies were warranted to identify other predictors of FoP.



Conclusion

As a common chronic disease, T2DM poses great danger to human health. With its incidence increasing yearly, many prevention and treatment measures and educational activities have been carried out. More and more studies have focused on the negative psychological effects of the disease, including fear of all aspects of the disease (commonly referred to as fear of progression, FoP), in addition to its serious complications. Our study based on socio-demographic and clinical data, FoP-Q-SF completion, and data analysis of 385 patients. Finally, 23.1% of patients with T2DM reported high FoP. FoP among patients with T2DM varied from different socio-demographic and clinical characteristics, especially health education, hypoglycemia history, employment status, age and duration since being diagnosed with T2DM. Interventions should be based on patients varying socio-demographic and clinical profiles and tailored to the circumstances of the individual patients. The findings of this study may provide new insights on how to care for dysfunctional FoP patients with T2DM. Future research may continuously focus on the FoP of patients and their partners with T2DM, and for the predictors explore more effective interventions to decrease high FoP.
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