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Abstract

:

Background and Objectives: Multimorbid patients require intensive treatment for their diseases. However, little research has been given to their treatment adherence as part of its management. This study aims to determine the prevalence and characteristics of chronic disease multimorbidity in Indonesia, alongside its treatment nonadherence. Materials and Methods: We conducted a cross-sectional study using the fifth Indonesian Family Life Survey database among adult subjects aged ≥ 15 years with multimorbidity. Our descriptive and multivariate analyses include sex, age, formal education, ethnicity, geographic residence, demographic residence, household size, insurance ownership, annual income, current self-perceived health status, missing active days, smoking behavior, and body mass index. Results: We identified 3515 multimorbid patients, constituting 30.8% prevalence across chronic disease patients. Hypertension was found to be a prevalent component of multimorbidity (61.2%), followed by digestive diseases (44.5%) and arthritis (30.3%). We identified that 36.4% of the subjects were nonadherent to their chronic disease treatment. Characteristics associated with nonadherence were found to be a good self-perception of health (aOR 1.79, 95% CI 1.54–2.08), active smoking behavior (aOR 1.51, 95% CI 1.14–1.99), no smoking behavior (aOR 1.44, 95% CI 1.08–1.90), missing seven active/productive days or less in the past month due to poor health (aOR 1.36, 95% CI 1.10–1.68), no insurance ownership (aOR 1.20, 95% CI 1.04–1.39), age of 15–65 years (aOR 1.25, 95% CI 1.01–1.55), income below IDR 40 million (aOR 1.23, 95% CI 1.04–1.46), and household size of 2–6 people (aOR 1.17, 95% CI 1.01–1.36). Conclusions: While the prevalence of multimorbidity in Indonesia is generally similar to that observed in previous studies, we have identified patient characteristics related to nonadherence. We suggest that patient’s nonadherence was primarily dictated by their self-perception of health and treatment complexity. With the longstanding issue of nonadherence, this study indicated the need to consider creating patient-tailored treatment programs in clinical practice to improve adherence by considering individual patients’ characteristics.
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1. Introduction


Improvements in healthcare quality and changes in environmental exposure have led to a global epidemiological shift from infectious diseases to noncommunicable diseases [1,2]. This shift has been most prevalent in low- and middle-income countries, such as Indonesia, over the past decade [1], where noncommunicable diseases such as chronic diseases have increased in prevalence and impact [2,3]. Inevitably, the prevalence of multimorbidity is also expected to increase compared to previous findings [4].



The rise of multimorbidity prevalence has led to issues in its treatment process, both for the patients and the healthcare system [5]. Multimorbid patients are at a higher risk of incurring complications [6], polypharmacy [7,8], decreased physical and mental functions [9,10], and a decreased quality of life [11,12] compared to those with only a single chronic disease. A study in Indonesia also reported a higher rate of inpatient and outpatient visits, catastrophic health expenditures, and a loss of productivity among multimorbid patients [13]. Along with the individual economic strains, due to the out-of-pocket expenses of its treatment [14,15,16], multimorbidity has also become an increasing burden for the healthcare system [17], as is occurring in Indonesia [16,18].



One of the critical aspects of chronic disease management is patient treatment adherence [19], with several studies indicating the additional health and economic burden caused by nonadherence [20,21]. However, treatment adherence was found to be lower in multimorbid patients compared to their single morbidity counterparts [22,23]; attributing the nonadherence primarily to the complexity and duration of treatment regimens as one of the clinical factors [24]. Nevertheless, several other systemic factors such as access to healthcare professionals and medical facilities have also been identified [25].



Further interventions are needed in formulating programs to improve the treatment adherence of multimorbid patients [1]. While several dimensions have been identified to contribute to treatment adherence, including socioeconomic-, health system-, therapy-, condition-, and patient-related factors [19], much of the subsequent research is focused solely on patients with a single chronic disease [26]. Existing research in Indonesia has, furthermore, only identified factors related to multimorbidity rather than its treatment nonadherence [4,18], limiting the development of adherence interventions for multimorbid patients [1].



Therefore, we formulate this study to identify the prevalence and characteristics related to multimorbidity and its treatment nonadherence in Indonesia. Through this study, we attempt to provide relevant clinical data for subsequent interventions in multimorbidity treatment.




2. Materials and Methods


2.1. Study Design and Participants


This study utilized a secondary database provided by the fifth Indonesian Family Life Survey (IFLS-5). IFLS-5, itself, is part of the ongoing IFLS project, which has been collecting longitudinal individual, household, and community data since 1993 [27], with IFLS-5 being the latest iteration of the survey conducted from 2014 to 2015 [28]. IFLS-5 was conducted by RAND Labor and Population and Universitas Gadjah Mada [29]. IFLS-5 employed multistage stratified sampling within 13 Indonesian provinces and their administrative subdivisions, constituting 321 enumeration areas. The sampling of 20 urban households and 30 rural households in each enumeration area represents approximately 83% of the Indonesian population [28].



We conducted a cross-sectional analysis of the IFLS-5 data among adult subjects aged ≥ 15 years, who reported having multimorbidities. Pediatric populations aged < 15 years were excluded from the study to better represent the association between each characteristic and nonadherence, noting the difference in measurements (Book V) and the reliance of the said population on their guardians for treatment. Multimorbidity among adult subjects was measured using the question “Has a doctor/paramedic/nurse/midwife ever told you that you had [types of chronic disease]?” (Book IIIB/CD05), based on a predetermined list of chronic diseases (Table S1) [29]. Subjects who reported having two or more chronic diseases were considered multimorbid. Subjects with missing outcome data were omitted from subsequent analysis processes.




2.2. Variables and Measures


We analyzed the socioeconomic-, disease-, and patient-related variables available in the IFLS-5 database, based on the treatment adherence framework established by the World Health Organization [19]. Sociodemographic-related variables include sex, age, formal education, ethnicity, geographic residence, demographic residence, household size, insurance ownership, and annual income. Patient-related variables include current self-perceived health status, future self-perceived health status in one year, missing active days, and depressive symptoms [30]. Disease-related variables include smoking behavior and body mass index (BMI) [31].



We set treatment adherence as the outcome of this study, where nonadherence was defined as subjects taking no prescribed treatments for any of their conditions. Treatment adherence is measured using the question “Are you now taking [modes of treatment] to treat [types of chronic diseases] and their complications?” (Book IIIB/CD09a) [29]. Subjects who reported taking no treatments for any of the chronic diseases were considered nonadherent. Further details on operational definitions of each variable are available in Table S1.




2.3. Data Analysis


We conducted a descriptive analysis to obtain the proportion of the subject’s multimorbidity, nonadherence, and characteristics. We also conducted regression analyses to determine the association of each characteristic to treatment nonadherence. Subjects with missing data for outcome variables were omitted from subsequent analyses via listwise deletion, whereas exposure variables exhibiting missing data of <10% were analyzed through the pairwise deletion of the missing exposure data [32].



Bivariate logistic analyses were conducted on each variable to select potential variables and eliminate multicollinearity for the subsequent multivariate logistic analysis, based on the bivariate p-value of <0.25. The following multivariate logistic analysis utilized an enter step for all selected variables, where its association with nonadherence is determined using a multivariate p-value of <0.05, with its odds ratio (OR) and 95% confidence interval (95% CI) used to determine the degree of such an association.



All statistical analyses in this study were conducted with SPSS® Statistics for Windows™ version 22 from IBM® Corporation, Armonk, NY, USA [33]. To promote the transparency of this study, we further reported this study following the STROBE (Strengthening the Reporting of Observational Studies in Epidemiology) statement guidelines for cross-sectional studies [34], as further stated in Table S2.





3. Results


Among 11,419 subjects with chronic diseases, 7895 of them had no multimorbidity and 11 of them had missing data. We analyzed 3513 subjects who met the inclusion criteria of this study, which indicated a multimorbidity prevalence of approximately 30.8% among patients with chronic diseases. This subject selection process is illustrated in Figure 1.



The first descriptive analysis of chronic diseases in the population indicated the prevalence of hypertension as a component of the subject’s multimorbidity. Following hypertension (61.2%), we also found digestive diseases (44.5%) and arthritis (30.3%) to be commonplace in constituting the subject’s multimorbidity. The lowest number of chronic diseases constituting multimorbidity were found to be psychiatric diseases (1.1%), memory-related diseases (1.5%), and cancer or other malignancies (3.0%). Further data regarding the prevalence of several chronic disease combinations are shown in Table 1.



The second descriptive analysis of treatment nonadherence found that 36.4% of multimorbid subjects were nonadherent to their treatment. As illustrated in Figure 2, the prevalence of nonadherence across the numbers of morbidity by ratio followed a bell distribution curve, with the highest rate of adherence in patients with five to six morbidities and the lowest in patients with two morbidities. The highest number of morbidities among the subjects was found to be eight morbidities.



The third descriptive analysis of subjects’ characteristics indicated that the majority of multimorbid patients have sociodemographic-related characteristics of having attended formal education (92%), being aged 15–65 years (81%), residing in urban areas (66%), and being female (62%). Economically, 40% of the subjects were not working and 51% had an annual income of less than IDR 40 million. Patient-related characteristics indicate that 82% of the subjects had missing active/productive days of ≤7 days and 50% had a good self-perceived health status. Disease-related characteristics indicate that 68% were nonsmokers and 39% had an ideal BMI of between 18.5 and 24.9 kg/m2 [31]. However, several variables exhibit missing data above the acceptable range, i.e., depressive symptoms and health expectations, and were excluded in the following regression analyses [32]. These data are further shown in Table 2.



Upon subsequent regression analysis, we found associations between subjects who had a good self-perception of health (aOR 1.79, 95% CI 1.54–2.08), were an active smoker (aOR 1.51, 95% CI 1.14–1.99) or not a smoker (aOR 1.44, 95% CI 1.08–1.90), had monthly missing active days of 7 days or less (aOR 1.36, 95% CI 1.10–1.68), were aged between 15 and 65 years old (aOR 1.25, 95% CI 1.01–1.55), had an annual income of below IDR 40 million (aOR 1.23, 95% CI 1.04–1.46), and had a household size between 2 and 6 (aOR 1.17, 95% CI 1.00–1.36) with treatment nonadherence. All factors included in this study were found to have at least some of their components contributing to nonadherence. These data are presented in Table 3.




4. Discussion


The variables found in each factor of the treatment adherence factor confirm the multifaceted nature of treatment adherence, particularly among multimorbid patients [19]. In general, we found no significant differences in our findings of prevalence and characteristics compared to previous studies in Indonesia and other countries. However, characteristics associated with treatment nonadherence among multimorbid patients may indicate potential interventions to improve the treatment outcome. Subsequent parts of this discussion were divided into two subchapters, aspects related to the prevalence of multimorbidity itself and aspects related to multimorbidity treatment nonadherence.



4.1. Multimorbidity Prevalence


When compared to a previous study in Indonesia using IFLS-4 data gathered between 2007 and 2008 [4], several differences can be observed in the prevalence of multimorbidity. While the number of patients with chronic diseases has increased from 9438 in IFLS-4 (2007/2008) to 11,419 in IFLS-5 (2014/2015), the prevalence of multimorbidity among chronic disease patients has decreased from 48.8% in IFLS-4 to 30.8% in IFLS-5 [4]. In contrast, another study that presented the rate of multimorbidity through national health insurance claims (2015/2016) found multimorbidity to constitute 43.3% of chronic disease patients [18]. We believe that the differing data across studies may indicate the underreporting of chronic diseases [35,36], which may be attributed to the patient’s knowledge of their diseases [37].



The prevalence of multimorbidity in our findings generally aligned with the global average found in two meta-analyses, i.e., 33.1% and 37.2% [38,39]. We also noticed similar trends regarding the prevalence of multimorbidity among the sexes, where women are more likely to have multimorbidity, albeit with a smaller margin [38]. Our data also generally suggested that demographic differences, i.e., the differences between individuals, may be more associated with multimorbidity in the national scope [39]. Taking into account the small margin of multimorbidity prevalence across countries and their income status [38,39], we believe that geographic variances between countries are less associated with the incidence of multimorbidity compared to individual variances.



While our findings reported a lower number of morbidities associated with complications of uncontrolled hypertension compared to that from IFLS-4 [4,40], a similar study using data from the Indonesian health insurance program in 2015–2016, similarly, found a significant multimorbidity of hypertension with its symptoms and complications [18,40]. These contrasting data may indicate an underreporting, particularly among hypertensive patients, as hypertension may remain asymptomatic to the patient [41]. However, the lower proportion of hypertension may, instead, indicate improvements in Indonesia’s healthcare system, particularly with the introduction of the Indonesian health insurance program in 2014 [42].



Nevertheless, several findings have noted the suboptimal result of the current national program in the treatment of chronic disease patients [43], particularly in preventing comorbidities [44]. Based on our data and its comparison to the previous study from the older dataset [4], similar findings of multimorbidity prevalence should indicate the remaining inadequacy of current intervention programs in both the prevention and management of chronic diseases [45]. We believe that these issues, indicated through the prevalence of multimorbidity, corroborated multimorbid patients’ treatment nonadherence, as is further elaborated below.




4.2. Treatment Nonadherence among Multimorbid Patients


We found that the prevalence of nonadherence among multimorbid patients in Indonesia was largely similar to that of Ireland (23% and 31%) [46,47], Portugal (56.3%) [48], Saudi Arabia (46.5%) [49], and Spain (79.6%) [50]. However, an interventional study in Switzerland reported a lower prevalence of nonadherence; ranging between 1.5% and 14.7% [51]. A meta-analysis also found nonadherence among global multimorbid patients to an average of 42.6%, further noting the breadth of nonadherence measurement as the cause of such a range [22].



Differences in inclusion criteria and monitored characteristics render comparison among studies difficult and largely inconsistent [22]. Nonetheless, several studies have reported similar characteristics to our findings; mainly in medication regiment and complexity (by the number of morbidity) [46,47,49,51], medication knowledge and beliefs (by self-perceived health conditions) [48,52], and treatment outcome (by missing active days) [20,21,22,23]. These aspects are confirmed in one systematic review of multimorbid patients’ perspectives on medication adherence, which attributed nonadherence to perceptions of symptoms (i.e., health beliefs), economic and cultural factors (i.e., ethnicities and socioeconomic status), and failure to implement a persistent adherence [24].



Akin to global findings [53], the growing population of younger multimorbid patients should be particularly of concern. Our findings that associate treatment nonadherence with younger age may indicate poor clinical intervention among the younger population, where chronic disease and multimorbidity treatment remain to be oriented to the older population [54]. While several concerns have been raised about the increasing number of younger patients with chronic diseases [54,55], to the best of our knowledge, few studies have been dedicated to younger populations with chronic disease [56,57,58]—none were found in terms of multimorbidity and its associated treatment adherence.



This study also found that subjects with a good self-perception of health are more likely to be nonadherent; contrary to other studies reporting the association between clinical depression, multimorbidity, and medication adherence [48,59]. While this issue is often attributed to the role of social support in the management of chronic diseases, particularly associating multimorbidity itself with poorer self-perception [60,61], our result also found that living in a smaller household (of 2 to 6 members) is associated with nonadherence. In addition to the association between nonadherence to no insurance ownership and low income, we believe that the association between being in a smaller household and nonadherence was, instead, related to economic resource allocation issues [62], rather than that of social support.



Interestingly, smoking behavior was also found to be related to nonadherence. While a previous study from the United States indicated mixed results between having chronic illnesses and being an ex-smoker [63,64], we believe that smoking cessation may have indicated a part of the patient’s overall self-efficacy and behavior [65,66,67]. Corroborated by the associated current self-perceived health condition variable to nonadherence, the interpretation of smoking status as an indicator for treatment adherence, therefore, emphasized the role of knowledge in establishing treatment adherence on a personal level [68], which further implicates the need to modify smoking behavior as a part of both risk management and behavior modification at large [64].



This notion is in line with the health belief model [69], which indicates patients’ knowledge to be central to their treatment behavior [70,71]. Other studies further exemplified the role of perception in treatment behaviors [72], particularly in terms of treatment adherence [24]. We believe further consideration of patients’ experience with their chronic disease would provide potential interventions to improve their adherence [73], as is further elaborated below.





5. Study Implications


With particular emphasis on the distribution of nonadherence across numbers of multimorbidity, we posit that treatment adherence within the Indonesian multimorbid population is determined primarily by the patient’s treatment complexity and self-perception of health. While evidence for effective interventions to improve treatment adherence remains limited [26,74], current studies support this notion by emphasizing the need to enable patient self-efficacy through approaches such as patient-centered prescribing, as well as patient education [26,75].



In terms of treatment complexity, a metareview concluded that polypharmacy management positively impacts treatment adherence [76]. Although one systematic review indicated the lack of correlation between attempts of medication deprescribing and adherence [77], polypharmacy has generally been understood to correlate with multimorbidity and treatment nonadherence [23,78]. This notion is further supported by one interventional study which further indicated that the patient-centered prescribing model has led to a significant increase in adherence; from 22.1% to 51.9% [75].



In terms of patient education, multiple studies have correlated patients’ health beliefs and their treatment adherence [24,26]. Additionally, social support from patients’ peers was further found to be correlated with their treatment adherence [49,79]. Therefore, we argue that healthcare workers should primarily build the knowledge of patient treatment and emphasize the need for controlling chronic disease [26], with further additional education including patients’ caregivers in facilitating their adherence [80].



Noting the emphasized need for a personalized and multidisciplinary approach to improve treatment adherence [26,77,80], pharmacists are one of the healthcare workers serving a crucial role in ensuring patients’ effective treatment through medication counseling and management [74,75,81], in accordance with patients’ needs [80]. Therefore, we propose an intervention to emphasize patients’ expectations and responsibilities of their treatment [82,83], i.e., that chronic disease treatment is meant to manage and prevent its complications rather than “curing” it [84,85]. We believe the adaptation of such interventions may improve medication adherence in Indonesia.




6. Strengths and Limitations


To the best of our knowledge, this study is the first to identify issues in treatment adherence among multimorbid patients using big data in Indonesia. The use of survey data constitutes a high representability of the findings to the general Indonesian population. Furthermore, the use of standardized reporting guidelines in this study should allow systematic and transparent reporting of the results.



However, the survey-based data of IFLS-5 may pose recall and social desirability biases. The cross-sectional nature of this study should also be cautiously interpreted for the causality between factors and outcomes. The limited data in this study also prohibits analysis of other factors that may have contributed as factors to treatment adherence.




7. Conclusions


Multimorbidity presents a unique challenge to patients’ treatment adherence. While the factors associated with multimorbidity have generally been well known from previous studies, findings of nonadherence in our study indicate the suboptimal interventions to multimorbid patients. Based on this finding of various nonadherence characteristics, we highlight the need for healthcare workers to tailor their intervention based on individual problems related to treatment adherence through approaches such as medication management and patient education. The targeted intervention should be based on the individual patient’s problems and characteristics to improve treatment adherence.
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Figure 1. Flow diagram of subject selection. 
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Figure 2. Distribution of treatment adherence across numbers of morbidity. 
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Table 1. Prevalence of multimorbidity combinations (n = 3513).
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	Order
	Disease Dyads
	n (%)
	Disease Triads
	n (%)





	1
	Hypertension—Digestive disease
	185 (14.5%)
	Hypertension—Digestive disease—Arthritis
	20 (1.6%)



	2
	Hypertension—Arthritis
	118 (9.2%)
	Hypertension—Digestive disease—High cholesterol
	17 (1.3%)



	3
	Hypertension—High cholesterol
	75 (5.9%)
	Hypertension—Arthritis—High cholesterol
	12 (0.9%)



	4
	Arthritis—Digestive disease
	55 (4.3%)
	Hypertension—Arthritis—Asthma
	6 (0.5%)



	5
	Digestive disease—Asthma
	47 (3.7%)
	Digestive disease—Asthma—Other lung disease
	6 (0.5%)










 





Table 2. Characteristics of included subjects (n = 3513).
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No.

	
Characteristics

	
Proportion (%)






	
1.

	
Socioeconomic-related factors

	




	

	

	
Female sex *

	
61.7%




	

	

	
Age (years)

	




	

	

	

	
15–65

	
81.0%




	

	

	

	
>65

	
19.0%




	

	

	
Obtained formal education *

	
91.7%




	

	

	
Non-Javanese ethnicity *

	
57.5%




	

	

	
Non-Java residence *

	
43.1%




	

	

	
Rural residence *

	
34.0%




	

	

	
Household size (people)

	




	

	

	

	
1

	
2.0%




	

	

	

	
2–6

	
58.6%




	

	

	

	
>6

	
39.5%




	

	

	
Annual income (IDR) *

	




	

	

	

	
Not working

	
39.6%




	

	

	

	
<40 million

	
51.4%




	

	

	

	
40–100 million

	
6.9%




	

	

	

	
>100 million

	
1.4%




	

	

	
No health insurance ownership *

	
42.1%




	
2.

	
Patient-related factors

	




	

	

	
Healthy current self-perceived health status

	
50.2%




	

	

	
Healthy future self-perceived health status *

	
76.9%




	

	

	
≤7 days of missing active days in the last month *

	
82.1%




	

	

	
No depressive symptoms *

	
61.9%




	
3.

	
Disease-related factors

	




	

	

	
Body mass index *

	




	

	

	

	
Obese

	
15.0%




	

	

	

	
Overweight

	
30.0%




	

	

	

	
Normal

	
39.4%




	

	

	

	
Underweight

	
8.9%




	

	

	
Smoking behavior

	




	

	

	

	
Ex-smoker

	
11.7%




	

	

	

	
Non-smoker

	
67.5%




	

	

	

	
Active smoker

	
20.8%




	
4.

	
Nonadherent subjects

	
36.4%








* Missing value = Sex 1 (0.0%), Education 29 (0.8%), Ethnicity 18 (0.5%), Demographic residence 1 (0.0%), Geographic residence 1 (0.0%), Annual income 24 (0.7%), Health insurance ownership 14 (0.4%), Future self-perceived health status 441 (12.6%), Missing active days 3 (0.1%), BMI 235 (6.7%), Depressive symptoms 432 (12.3%). In 2014–2015, USD 1 was equivalent, on average, to IDR 13,118.













 





Table 3. Characteristics associated with treatment nonadherence (n = 3513).
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No.

	
Characteristics

	
Adherent

(n = 2236)

	
Nonadherent

(n = 1277)

	
Bivariate

	
Multivariate




	
OR

(95% CI)

	
p-Value

	
aOR

(95% CI)

	
p-Value






	
1

	
Socioeconomic factors

	

	

	

	

	

	




	

	
Female

	
1402 (64.7%)

	
766 (35.3%)

	
0.89

(0.77–1.03)

	
0.107 *

	
0.87

(0.73–1.10)

	
0.303




	

	
Age (years)

	

	

	

	

	

	




	

	
 15–65

	
1752 (61.5)

	
1095 (38.5%)

	
1.66

(1.38–2.00)

	
0.000 *

	
1.25

(1.01–1.55)

	
0.045 **




	

	
 >65

	
484 (72.7%)

	
182 (27.3%)

	
Ref




	

	
Obtained formal education

	
2038 (63.3%)

	
1183 (36.7%)

	
1.30

(0.99–1.71)

	
0.055 *

	
1.02

(0.76–1.36)

	
0.901




	

	
Non-Javanese ethnicity

	
1277 (63.2%)

	
743 (36.8%)

	
1.05

(0.92–1.21)

	
0.470

	
N/A




	

	
Non-Java residence

	
948 (62.7%)

	
565 (37.3%)

	
1.08

(0.94–1.24)

	
0.293

	
N/A




	

	
Rural residence

	
752 (62.9%)

	
443 (37.1%)

	
1.05

(0.91–1.21)

	
0.530

	
N/A




	

	
Household size (people)

	

	

	

	

	

	




	

	
 1

	
44 (62.9%)

	
26 (37.1%)

	
1.23

(0.75–2.03)

	
0.409

	
1.02

(0.62–1.70)

	
0.930




	

	
 2–6

	
1255 (61.0%)

	
802 (39.0%)

	
1.33

(1.16–1.54)

	
0.000 *

	
1.17

(1.01–1.36)

	
0.046 **




	

	
 >6

	
937 (67.6%)

	
449 (32.4%)

	
Ref




	

	
Annual income (IDR)




	

	
 Not working

	
959 (68.9%)

	
432 (31.1%)

	
Ref




	

	
 <40 million

	
1085 (60.1%)

	
721 (39.9%)

	
1.48

(1.27–1.71)

	
0.000 *

	
1.23

(1.04–1.46)

	
0.015 **




	

	
 40–100 million

	
153 (62.7%)

	
91 (37.3%)

	
1.32

(1.00–1.75)

	
0.054 *

	
1.00

(0.73–1.36)

	
0.982




	

	
 >100 million

	
25 (52.1%)

	
23 (47.9%)

	
2.04

(1.15–3.64)

	
0.015 *

	
1.52

(0.83–2.77)

	
0.174




	

	
No health insurance ownership

	
915 (61.9%)

	
564 (38.1%)

	
1.14

(0.99–1.30)

	
0.075 *

	
1.20

(1.04–1.39)

	
0.015 **




	
2

	
Patient-related factors

	

	

	

	

	

	




	

	
Healthy current self-perceived health status

	
985 (55.8%)

	
780 (44.2%)

	
1.99

(1.73–2.29)

	
0.000 *

	
1.79

(1.54–2.08)

	
0.000 **




	

	
Healthy future self-perceived health status

	
N/A




	

	
≤7 days of missing active days in the last month

	
1763 (61.2%)

	
1120 (38.8%)

	
1.90

(1.56–2.31)

	
0.000 *

	
1.36

(1.10–1.68)

	
0.005 **




	

	
No depressive symptoms

	
N/A




	
3

	
Condition-related factors

	

	

	

	

	

	




	

	
Body mass index

	

	

	

	

	

	




	

	
 Obese

	
347 (65.8%)

	
180 (34.2%)

	
Ref

	
N/A




	

	
 Overweight

	
682 (64.8%)

	
371 (35.2%)

	
1.05

(0.84–1.31)

	
0.672




	

	
 Normal

	
862 (62.3%)

	
522 (37.7%)

	
1.17

(0.95–1.44)

	
0.149




	

	
 Underweight

	
192 (61.1%)

	
122 (38.9%)

	
1.23

(0.92–1.64)

	
0.170




	

	
Smoking behavior

	

	

	

	

	

	




	

	
 Ex-smoker

	
300 (72.8%)

	
112 (27.2%)

	
Ref




	

	
 Non-