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Introduction: The objective of this study is to evaluate the quality of life (QoL), depression, anxiety, and stress, along with associated factors among individuals with diabetes in Saudi Arabia.

Methods: This survey was conducted at King Abdulaziz University (KAU), Jeddah, Kingdom of Saudi Arabia (KSA). The assessment of depression, anxiety, and stress related to Type 2 Diabetes Mellitus (T2DM) was conducted using the DASS-21 questionnaire, while diabetes-related QoL was evaluated using the revised version of the diabetes QoL questionnaire (RV-DQoL13). Data were analyzed using SPSS-26.

Results: A total of 251 subjects were included in the study (165 [65.7%] males and 86 [34.3%] females, mean age 50.1 ± 14.5 years). The individuals with DM had a mean value of QoL of 29.16 ± 9.23, with 46.9% having poor QoL. Furthermore, in dimensions of QoL, almost half of the individuals reported high worry about the disease (49.6%), followed by a high diabetes impact (46.6%) and low life satisfaction (42.9%). The prevalence of depression, anxiety, and stress was 49.4, 71.7, and 49.8%, respectively. A significant correlation was found between depression, anxiety, and stress and DASS-21 scores with QoL (p < 0.001). The regression analysis indicated an association of distinct factors with QoL like age above 41 years (p = 0.004), being married (p < 0.001), being divorced (p = 0.04), higher education (p = 0.007), regular medicine intake (p = 0.01), regular exercise (p = 0.03), lipid profile (p = 0.01), HbA1c (p < 0.001), and DASS-21 scores (p < 0.001). Poor QoL score (TQoL score > 27) was significantly associated with depression, anxiety, and stress (p < 0.001). The participants with higher monthly income, shorter disease duration, regular medicine use, and altered lipid profile, and older subjects had a lower chance of depression, anxiety, and stress.

Conclusion: Approximately half of individuals with T2DM experienced poor QoL, while the prevalence rates for depression, anxiety, and stress were 49.4, 71.7, and 49.8%, respectively. Scores in the domains of impact, worry, and satisfaction were below optimal levels. Several factors were linked to QoL and depression, anxiety, and stress, and an association was observed between DASS-21 scores and QoL.
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Introduction

Quality of life (QoL) constitutes a pivotal measure for assessing the health consequences of managing chronic conditions like type 2 diabetes mellitus (T2DM), reflecting both the physical and psychosocial burdens faced by patients (1). QoL provides insight into the patient’s perspective on illness outcomes and contributes valuable information to medical and epidemiological data (2). The primary goal of diabetes management is to enhance patients’ health-related quality of life (HRQoL) (3). T2DM comprises a complex spectrum of metabolic disorders that present significant challenges to healthcare systems and communities (4). Projections suggest that by 2035, approximately 592 million individuals worldwide could be affected by T2DM (5).

Research demonstrates that T2DM is a multifaceted disorder with associations to age, gender, ethnicity, diabetes control status (glycemic control), educational level, depression and anxiety, sedentary lifestyles, and a positive family history of T2DM (6). T2DM is linked to reduced QoL, heightened T2DM-related healthcare costs, and decreased life expectancy (7). In Saudi Arabia, increased physical inactivity, consumption of unhealthy diets, obesity, and sedentary lifestyles contribute to T2DM’s escalating healthcare burden (8, 9). Saudi Arabia ranks highest in age-adjusted DM prevalence (17.7%) in the MENA region and fourth globally in diabetes prevalence (10).

Epidemiological studies indicate that approximately one-third of individuals with T2DM experience depression or anxiety (5). Extensive literature establishes a robust correlation between diabetes, depression, and anxiety. The frequency of anxiety and depression among T2DM patients significantly exceeds that of the non-T2DM population, ranging from approximately 12 to 28% (11). In developing countries, estimates suggest that up to 45–58% of T2DM outpatients have anxiety or depression. These psychological conditions are independently associated with higher mortality and morbidity in T2DM patients (12). Conversely, depression and anxiety also negatively impact T2DM status, exacerbating the condition’s negative outcomes (12, 13).

Existing data indicates that the presence of diabetes and depression diminishes QoL and contributes to financial, functional, and psychological stresses (11). Research highlights that depression among individuals with diabetes hampers adherence to exercise, dietary plans, social interactions, and medication regimes. Emotional disturbances, including anxiety and depression, pose a significant threat to QoL in most individuals with T2DM. Emotional stress is linked to suboptimal glycemic control and self-care practices (12).

Given diabetes’ pronounced impact on QoL and the multifaceted nature of QoL, which encompasses physical, social, and emotional dimensions related to the illness and its treatment (14), it becomes crucial to identify factors that detrimentally affect the QoL of individuals with diabetes and to design interventions that target improvements in their QoL (15). The literature reveals divergent results concerning these factors. Moreover, although numerous studies have separately evaluated depression, anxiety, and stress and QoL among individuals with T2DM, the simultaneous assessment of both remains scarce. Therefore, our study investigated the QoL, depression, anxiety, and stress, and their associated factors among Saudi inhabitants with T2DM using the DQoL and DASS-21 instruments.



Methods

This cross-sectional study utilized two questionnaires and was conducted at the Faculty of Medicine, Rabigh, KAU, Jeddah, KSA, between September 2021 and March 2022. Ethical approval for the study was obtained from the Biomedical Ethics Research Committee of KAU, Jeddah (Reference No. 449–19). The study adhered to the principles of the Helsinki Declaration, and informed consent was obtained from each participant before data collection.

A non-probability convenient sampling strategy was employed. The study included individuals diagnosed with T2DM both genders and aged between 25 and 65 years. Exclusion criteria comprised individuals with Type 1 diabetes mellitus, cognitive impairment, physical disabilities, severe illness, pregnant women, and those who declined consent.

Baseline demographic information, such as age, gender, weight (in kg), height (in m2), BMI (kg/m2), educational background, and socioeconomic status, was recorded. Detailed data collection involved face-to-face interviews with individuals with diabetes, during which they completed two questionnaires—one gathering personal and demographic information and the other focusing on subject-specific information. The diabetes-associated depression, anxiety, and stress were measured using DASS-21 questionnaire, while the Revised Version of Diabetes Quality of Life (RV-DQoL13) questionnaire was used to evaluate diabetes-related QoL (16, 17).

The reliability and validity of the RV-DQoL13 questionnaire have been established (17, 18). However, since its Arabic version was unavailable, a bilingual expert translated the RV-DQoL questionnaire from English to Arabic to ensure accurate translation. The questionnaire’s construct validity was assessed by two medical educators. A pilot study involving 50 individuals with T2DM was conducted to assess questionnaire readability and comprehension. The questionnaire was further refined to enhance comprehension following discussions with the participants. Cronbach’s alpha was calculated for each section of the questionnaire, resulting in values of 0.84, 0.76, and 0.75 for satisfaction, impact, and worry, respectively. A validated Arabic version of the DASS-21 questionnaire was utilized (19).

The RV-DQoL13 questionnaire comprises 13 items, primarily focusing on three domains: satisfaction (6 items), impact (4 items), and worry (3 items). Participants responded to statements within each domain on a Likert scale ranging from 1 to 5. The maximum scores for the satisfaction, impact, and worry domains are 30, 20, and 15, respectively. The total score ranges from 13 to 65, where higher scores indicate poorer QoL. In the DQoL questionnaire, overall QoL was categorized as ‘low quality of life’ (DQoL score > population mean) or ‘good quality of life’ (total DQoL score < population mean). For domains, low life satisfaction, high diabetes impact, and high diabetes worry were determined based on satisfaction, impact, and worry scores exceeding the population mean, respectively. Median values were considered for all categories instead of mean values (20).

The DASS-21 questionnaire comprises 21 symptoms categorized into three subscales: anxiety, depression, and stress. These subscales measure three dimensions and exhibit relatively good reliability estimates (0.84 to 0.97) (16). Scores on the anxiety, depression, and stress subscales are categorized as normal, mild to moderate, and severe based on score ranges (0–7, 8–14, >14; 0–9, 10–20, >20; 0–14, 15–25, >25) respectively. While the scores do not provide a functional diagnosis, they indicate the potential presence of depression, anxiety, and stress.


Statistical analysis

Data analysis was performed using SPSS version 26. In the RV-DQoL13 questionnaire, higher scores indicated poorer QoL, while higher scores in the DASS-21 questionnaire indicated increased depression, anxiety, and stress levels. Quantitative data were presented as percentages and frequencies, while qualitative data were expressed as mean and standard deviation. Pearson’s correlation test assessed the correlation between the DASS-21 scale and DQoL scores. Univariate and multivariate logistic regression analyses were employed to determine associations between various factors and DQoL and depression, anxiety, and stress. Binary categories were created based on median scores for QoL (TQoL score ≤ 27 for good QoL, TQoL score > 27 for low quality of life) and for depression, anxiety, and stress (depression, anxiety, and stress score ≤ 38 and > 38). Significance was determined if the value of p was less than 0.05.




Results

A total of 251 subjects participated in the study, including 165 (65.7%) males and 86 (34.3%) females, with a mean age of 50.1 ± 14.5 years. Additional baseline characteristics are presented in Table 1.



TABLE 1 General characteristics of the study participants (n = 251).
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The mean scores for the satisfaction, impact, and worry domains were 13.14 ± 4.84, 9.2 ± 4.84, and 6.82 ± 2.78, respectively. Individuals with T2DM had an average DQoL score of 29.16 ± 9.23, with 46.9% experiencing poor QoL. Moreover, concerning DQoL, nearly half of the participants reported high levels of worry about the disease (49.6%), followed by a substantial impact of diabetes (46.6%) and low life satisfaction (42.9%), as shown in Table 2. The prevalence of depression, anxiety, and stress was observed to be 49.4, 71.7, and 49.8%, respectively (Table 2). Correlation analysis demonstrated a significant relationship between depression, anxiety, and stress and DASS-21 scores with QoL (p < 0.001) (Table 3).



TABLE 2 Total score of RV-DQoL and each domains score and incidence of DAS in people with diabetes (n = 251).
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TABLE 3 Pearson’s correlation coefficient between DASS-21 score and its domain scores and mean score of diabetes quality of life (DQOL) (n = 251).
[image: Table3]

Initially, univariate analysis was employed to identify predictors of poor QoL. The results indicated a significant correlation between a DASS score > 38 and poor QoL. Participants with a monthly income >10,000 SR, those who were married or divorced, regularly took medication, engaged in regular exercise, were aged over 40, highly educated, and had altered lipid profile and HbA1c showed a reduced likelihood of experiencing poor QoL. Multivariate analysis revealed that a DASS score > 38 and a disease duration of 10–20 years were significantly associated with poor QoL (Table 4).



TABLE 4 Association of different factors with DQOL (Univariate and multivariate logistic regression analysis) (n = 251).
[image: Table4]

In the case of depression, the univariate analysis indicated a significant association with elevated HbA1c levels and DQoL scores >27. Individuals with a monthly income >15,000 SR across all categories of disease duration, regular medication intake, altered lipid profile, and an age above 60 exhibited a reduced likelihood of depression. Multivariate analysis revealed that monthly incomes of 5,000–10,000 SR and > 15,000 SR across all disease duration categories and altered lipid profile were linked to a lower likelihood of depression. Simultaneously, higher education levels and DQoL scores >27 were significantly associated with an increased likelihood of depression (Table 5).



TABLE 5 Association of different factors with depression (Univariate and multivariate logistic regression analysis) (n = 251).
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Regarding anxiety, the univariate analysis demonstrated a significant association between a DQoL score > 27 and anxiety. Individuals with a monthly income of 10,000–15,000 SR and > 15,000 SR, disease duration of 1–20 years, regular medication intake, marriage, age over 40, and altered lipid profile exhibited a reduced likelihood of anxiety. Multivariate analysis indicated that a disease duration of 1–20 years, regular medication intake, and altered lipid profile were associated with a lower likelihood of anxiety. Moreover, a DQoL score > 27 was significantly linked to an increased likelihood of anxiety (Table 6).



TABLE 6 Association of different factors with anxiety (Univariate and multivariate logistic regression analysis) (n = 251).
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In the case of stress, univariate analysis revealed that a DQoL score > 27 was significantly associated with stress. Individuals with a monthly income >5,000 SR, disease duration of 1–10 years, regular medication intake, age over 60, and elevated HbA1c and altered lipid profile displayed a lower likelihood of stress. Multivariate analysis indicated that monthly incomes of 5,000–10,000 SR and > 15,000 SR, disease duration of 1–20 years, regular medication intake, and altered lipid profile were associated with a lower likelihood of stress. Furthermore, being divorced and having a DQoL score > 27 were also significantly associated with a higher likelihood of stress (Table 7).



TABLE 7 Association of different factors with stress (Univariate and multivariate logistic regression analysis) (n = 251).
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Discussion

The results of the present study showed that 46.9% of individuals with DM had poor QoL. Almost half of the individuals (49.6%) reported high worry about the disease, followed by a high diabetes impact (46.6%) and low life satisfaction (42.9%). The present study results regarding DQoL and its domains are similar to a recent Nigerian study that reported 43% had poor QoL, 56.3% had a high diabetes impact, 53% had low life satisfaction, and 32.7% had high worry about diabetes (20). There are variable reports about the QoL among individuals with DM from low to moderate (21), poor (22, 23), good (24), and moderate HRQoL.

Literature indicates that the QoL among diabetic people can be related to various causes, including using different QoL questionnaires, differences in participants’ educational and socioeconomic status, disparities in age, societal norms, availability of healthcare facilities, and comorbidities. These factors can impact diabetic patients’ subjective experiences and general well-being, making it challenging to compare QoL outcomes across research. It underlines the necessity of considering these characteristics when evaluating and comparing QoL outcomes and urges individualized healthcare interventions to accommodate the varied requirements of diverse communities.

Our study results indicated that many factors could contribute to a lower risk of poor QoL in DM individuals, including the participants’ higher monthly income, being married and divorced, taking the medication regularly, exercising regularly, being highly educated, being older, and having elevated HbA1c and altered lipid profile. Moreover, increased depression, anxiety, and stress scale score (> 38) and longer disease duration were significantly associated with poor QoL. The present findings are more or less similar to other studies (15, 20). Al-Qerem W (2021) showed an association of the mean DQoL questionnaire total score with HbA1c, insulin treatment, diabetic complications, and the low-income group (15). Education, marital status, profession, parental history of diabetes, comorbidities, and social support were all linked to DQoL in a Nigerian study (20).

Our results regarding the association of HbA1c and QoL contrast with a few other studies (25–27). There is a strong likelihood that better QoL contributes to improved self-care behaviors, leading to lower HbA1c levels (25).

Moreover, DM restrictions impact QoL. A recent study among individuals from Saudi Arabia and Pakistan reported depression among DM subjects due to restrictions, and they admitted that they could not enjoy the Eid al Fitr festivity and felt depressed (26). A systematic review indicated that depression and anxiety in patients reduce their perception of QoL (27). QoL has a strong influence on the lives of individuals with diabetes and has a direct relationship with glycemic control (28, 29). Therefore, we cannot manage an individual with DM without improving QoL. Our findings revealed a significant positive relationship between QoL and depression, anxiety, and stress scores. It appears that depression, anxiety, and stress are dependent on QoL and vice versa.

Similar to our results, a study reported that DM subjects who were educated, married, had a family history of diabetes, and had social support had a lower probability of poor QoL (20). We do not have an appropriate explanation for elevated HbA1c and altered lipid profile association with a lower probability of poor QoL. The current study did not measure participants’ lipid profiles and HbA1c, which were self-reported; there could have been any mistake in the grasp of this question.

A study reported that individuals aged ≤59 years, with higher annual income, living alone or with a spouse, people with regular exercise, a high level of knowledge regarding prevention and care, no diabetic complications, and those whose medical fees were supported by the government had a greater probability of having good QoL (21).

The present study results observed that DM subjects aged 41–50, 51–60, and > 60 years had a lower chance of poor QoL compared to the <40 years age group. Our findings contrast with other studies that reported QoL decreased significantly with age in DM patients (21, 30, 31). Few studies also reported a higher QoL score among younger people (32, 33). An Iranian systematic review reported poor QoL results associated mainly with Iranian patients (women) with worse disease control (higher HbA1c values) and advanced age with higher complications and lower socioeconomic level (34).

Our study results indicated that participants whose monthly income was >10,000 SR had a lower chance of poor QoL. A Saudi study reported that a monthly income of less than 5,000 SR is associated with lower HRQoL (1). Our results observed that highly educated individuals had a lower chance of poor QoL. Our results are consistent with Omani, and Saudi studies that reported diabetic people with higher education had better HRQoL (1, 35).

The findings mentioned above could be explained by the fact that individuals with high incomes may have better diabetes control due to their educational attainment and access to quality medical care resources. In this instance, they can take actions such as regularly following their doctor’s prescription while embracing healthy lifestyle choices without being concerned about the costs involved with critical medical prescriptions. However, health outcomes continue to be multi-dimensional due to various factors such as a family history of chronic illnesses, access to or lack of access to essential healthcare services, and individual behaviors, among others, all of which affect overall wellness.

Our study found no association of gender with QoL, while few studies reported poor QoL in females (1, 33, 36). Such disparities may be due, in part, to wider gender disparities in some societies (36), which may have been less visible in Saudi Arabia. Our findings can be explained by the point that in KSA, the literacy rate among both genders is approximately 98–99%. Both have equal access to healthcare facilities and information hubs. They know controlling their blood sugar levels depends on proper treatment and a healthy lifestyle. The current study differs from others in the association between socioeconomic status and other variables with QoL due to using different questionnaires to measure QoL among people with DM, population socioeconomic status, educational level, and healthcare facility availability.

The incidence of depression, anxiety, and stress was 49.4, 71.7, and 49.8%, respectively. There was a strong relationship between depression, anxiety, and stress and DASS-21 scores with QoL. This showed the presence of higher DAS levels among Saudi people with diabetes, and these also affect their QoL. The prevalence of depression, anxiety, and stress among our study participants was higher than in several other studies (37, 38). Another Saudi study reported 33.8, 38.3, and 25.5% depression, anxiety, and stress prevalence, respectively (39). A recent Ecuadorian survey reported the prevalence of depression, anxiety, and stress among diabetic individuals at 31.7, 33.7, and 25%, respectively (40).

Our study reported a 50% frequency of depression among people with diabetes, while Indian research reported a 41% prevalence of depression among people with diabetes. The study recommended that the assessment of depression be done in every diabetic subject, irrespective of other factors, since the rate of depression among people with diabetes remains high (41). A recent British study also reported prevalence of anxiety and depression among diabetes individuals.

In the present investigation, there was no relationship between gender and depression, anxiety, and stress. In contrast to our findings, a few studies have found the female gender to be a predictor of DAS (38–40). Depression, anxiety, and stress among females has been linked to a lack of social support and unpleasant life events (42, 43).

People living with diabetes exhibit variations in depression and anxiety. Discrepancies in lifestyle habits, healthcare management systems/resources, availability of treatment, and management in underdeveloped, developing, and developed countries may explain such discrepancies. Screening equipment and sample methods may also reflect diabetes depression and anxiety demographics.

Our study findings showed that a poor QoL score (DQOL scores >27) was significantly associated with depression, anxiety, and stress. The present study also found that participants with a higher monthly income, shorter disease duration, regular medicine use, altered lipid profiles, and older age had a lower chance of depression, anxiety, and stress. Individuals with elevated HbA1c had a lower risk of depression and stress.

Our results indicated that higher income and adherence to medication were associated with a lower chance of depression, anxiety, and stress. A few studies have reported that compliance with treatment (39) and higher income (37, 44) were associated with decreased odds of depression, anxiety, and stress. Financial constraints can be linked to increased stress levels in coping with poverty, leading to an increase in the risk of anxiety.

In our study, all duration categories of the disease (since T2DM diagnosis) had a lower probability of depression. These results contrast with a few other studies (35, 45, 46). This might be attributed to the Kingdom’s 98–99% literacy rate, along with favorable socioeconomic conditions. All resources are within their reach. Moreover, nowadays, all knowledge resources are at the fingertips of individuals because of smartphones. In the KSA, healthcare is the responsibility of the Kingdom, and all healthcare facilities, including medicine, are free for all Saudi nationals. Contradictory to our finding, an increased duration of diabetes was also associated with increased anxiety and depressive symptoms because, as the duration of diabetes increased, the financial burden of healthcare expenditure and management of diabetes-related complications in the long term led to psychological illnesses (47).

Our study observed that being older was a protective factor against depression, anxiety, and stress. Others reported similar findings (39, 48, 49). The most likely reason could be that older people usually have a longer duration of diabetes, so with time, they accept all the related issues. They compromise with DM and have learned to live with it. Therefore, the depression, anxiety, and stress level is lower among older people than younger individuals.

The present study found that individuals with DM who had an altered lipid profile had a lower probability of depression, anxiety, and stress. Our finding contradicts several other reports (37, 39, 45, 46). The current study’s inconsistent findings could be attributed to the study’s reliance on self-reported data, the likelihood of participants misinterpreting or selecting incorrect options, and other confounding factors. More analysis using direct measurements and a more detailed methodology is required to elucidate the association between an altered lipid profile, higher HbA1c, and depression, anxiety, and stress scores in individuals with diabetes.

Due to various sociodemographic and clinical factors, a multidisciplinary team-based strategy is necessary to successfully screen and treat psychosocial disorders in T2DM patients. In conclusion, depression, anxiety, and stress were common in T2DM patients. Thus, all these factors should be considered when monitoring T2DM patients.

There is a need to reassure individuals with diabetes that nutrition, exercise, medication, and stress management may lead to a long and healthy life. Individuals with diabetes should attend sessions regarding depression, anxiety, and stress management, improving QoL, and lifestyle modifications. Depression, anxiety, and stress affect their blood sugar control and impairs their QoL. They should sleep 6–8 h daily, exercise 30–60 min regularly, eat a balanced diet, check their blood sugar, and undergo lab tests regularly. A psychiatrist can help individuals with depression, anxiety, and stress in preventing short– and long-term consequences.

The study’s findings suggest poor QoL and a higher prevalence of DAS among T2DM individuals. Several factors can contribute to a lower risk of depression, anxiety, and stress in people with DM, including a higher monthly income, regular medication use, altered lipid profile, and older age. Our findings will help develop efficient intervention programs to enhance T2DM-related QoL in individuals with diabetes. Such initiatives should focus on groups with low education, lower-income individuals, younger age groups, unmarried individuals, those with low physical activity levels, irregular exercise, and individuals with 10–20 years of diabetic duration.



Limitations and recommendations of the study

This study is not without limitations. Concerning the study design, we did not compare the findings reported among people with diabetes with non-diabetic controls, nor did we introduce any intervention and compare the parameters before and after the intervention. The limited sample size and the conduction of the study at a single center were also some of the study’s limitations. Our participants’ mean age was 50, which means our participants were not very old, and QoL and depression, anxiety, and stress can differ in older people. This study did not account for personality traits. It could be a limitation because personality features can contribute to anxiety and depression. Therefore, a multi-centered comparative study with a larger sample size and participants from multiple nationalities would yield more comprehensive findings than observed in this study.

The present study findings indicate that individuals with diabetes face significant challenges that impact their overall QoL. We observed a higher prevalence of depression, anxiety, and stress in the study population, indicating a strong relationship between diabetes and psychological well-being. These findings underscore the importance of a multifaceted approach to diabetes management that includes physical and mental health support. Enhancing diabetic individuals’ QoL involves comprehensive care that addresses both the medical aspects of the condition and the patient’s emotional well-being. Recognizing and addressing the psychological impact of diabetes allows healthcare practitioners to help patients better control their disease and improve their overall QoL.



Conclusion

The current study’s results revealed that approximately half of the individuals with T2DM had poor QoL, and the prevalence of depression, anxiety, and stress were 49.4, 71.7, and 49.8%, respectively. The mean domain scores for impact, worry, and satisfaction of RV-DQoL were not up to the mark. Several factors were associated with QoL and depression, anxiety, and stress; furthermore, there was an association between DASS-21 and QoL scores. Longitudinal studies are needed to explore the relationship between QoL and depression, anxiety, and stress and their impact on individuals with diabetes.
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RV-DQoL.= Revised Version of Diabetes Qualit of Life, DAS = Depression, Ansiety and
tress.
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