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Abstract

:

Women with prior gestational diabetes mellitus (GDM) are at a higher risk of type 2 diabetes and other health issues after delivery. They may have a lower quality of life (QoL), experience more medical-related stress, and need more support than those without it. This study aimed to examine the six-month efficacy of an intensive lifestyle modification program on perceived stress, social support, and QoL among women with prior GDM in rural China. A total of 320 women with prior GDM were randomly assigned to an intervention group (n = 160) and a control group (n = 160). Participants in the intervention group received an intensive lifestyle modification (ILSM) program, including a series of six biweekly face-to-face sessions and five biweekly phone sessions delivered by trained local health workers. The control group received the usual care. Data about perceived stress, social support, QoL, and HbA1c were collected at baseline, at three months, and at six-month follow-ups. Generalized estimating equation analysis was used to assess the efficacy of the intervention. There were significant improvements in the psychological domain (β = 0.479 ± 0.153, p = 0.002) and environmental domain (β = 0.462 ± 0.145, p = 0.001) of QoL over six months; there were significant group effects (β = −0.718 ± 0.280, p = 0.010) and time effects (β = 0.453 ± 0.211, p = 0.032) in physiological domain, and there were significant group effects in the social relations domain (β = −0.669 ± 0.321, p = 0.037). The ILSM group had a more pronounced downward trend in HbA1c than the control group (β = −0.050 ± 0.026, p = 0.059). The ILSM program can help women with GDM improve their psychological and environmental domain of QoL. It can be recommended as a form of health promotion for improving QoL among women with prior GDM in rural primary care settings in developing countries.
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1. Introduction


Gestational diabetes mellitus (GDM) is defined as any degree of glucose intolerance that is first observed during pregnancy [1]. The prevalence of GDM has increased by more than 30% within the last two decades, making it an emerging worldwide epidemic [2]. A recent meta-analysis suggests that the total incidence rate of GDM in mainland China is 14.8%, according to the International Association of Diabetes and Pregnancy Study Groups criteria [3]. GDM is associated with an increased risk for fetal and maternal complications, such as preeclampsia and macrosomia, during pregnancy [4].



In the long term, women with GDM have a higher risk of chronic illness after delivery, such as type 2 diabetes (a seven-fold increased risk), hypertension (1.56 times the risk), and obesity (1.30 times the risk) later in life, compared to women without GDM [5,6]. The offspring of women with GDM are also at an increased risk of developing obesity, metabolic syndrome, or type 2 diabetes mellitus (T2DM) [5,7]. Given that women with GDM are at a higher risk for other health issues, an intervention aimed to promote healthy lifestyles and reduce this risk is essential for the health of women and their children.



The postpartum period adds another layer of stress for women with GDM. Besides common postpartum problems, such as sleep deprivation, hormonal changes, and the demands of caring for a newborn [8], women with prior GDM not only need to receive additional screen tests for diabetes, but may worry about the increased risk of diabetes and cardiovascular disease for themselves and their children [9]. When they are not aware of T2DM risk and prevention after delivery, they may experience more serious health problems without attention to prevention [10]. Their psychological stress and quality of life (QoL) may be affected long after pregnancy and delivery [11].



QoL is defined as “how well a person functions in their life and his or her perceived well-being in physiological, psychological, social functioning, and environmental domains of health” [12]. In Western countries, women with GDM report more adverse postpartum QoL and perceive themselves as less healthy than women with normal pregnancies [13]. In Italy and Canada, the QoL of women with GDM remained significantly lower than women with normal glycemic pregnancies even three to five years after delivery [11,14]. Unfortunately, there has been very little research on the postpartum QoL of women with GDM and the impact of interventions on QoL in developing countries.



Perceived stress is the feeling or thought that an individual has about how much stress they experience in a given time period [15]. Although there is little empirical data on the level of perceived stress among women with prior GDM, research reported by Feig et al. reported that the stressors of women with prior GDM generally focused on concerns about their own health and their children’s health.



Social support refers to functions performed for an individual by their social connections with the expectation of a beneficial outcome, such as emotional sustenance, information provision, or instrumental assistance [16]. Women with prior GDM have consistently expressed a strong need for social support from family, health professionals, and peers to make and sustain changes in dietary and physical activity habits [17]. In addition, they tend to feel disconnected from their health care providers after delivery and lack the active involvement of their partners in their health management [18,19].



While physiological outcomes in response to social cognitive theory-based lifestyle interventions are well researched in women with prior GDM [20], the effectiveness of these interventions on perceived stress, social support, and QoL is less known [20,21]. Based on the theory, the psychosocial effects of these lifestyle interventions should be beneficial [22]. One study conducted in the general population of the United States showed that after lifestyle interventions, physiological QoL rebounded quickly at 1–2 months postpartum [23]. However, more studies are needed to measure the magnitude and duration of these effects and impacts on psychosocial outcomes among women with prior GDM.



The aim of this study was to examine the six-month efficacy of social cognitive theory-based lifestyle interventions on psychosocial outcomes (perceived stress, social support, and QoL) and diabetes prevention outcomes (HbA1c) among women with prior GDM in China.




2. Materials and Methods


2.1. Design, Setting, and Sample


The multisite randomized clinical trial (RCT) has been reported elsewhere and registered in the Chinese Clinical Trial Registry (ChiCTR) (No. ChiCTR1800015023) [24]. To represent different socioeconomic status, lifestyle, and ethnic groups in the Hunan Province, two counties were selected as study sites: one county with a less developed economy and a large ethnic minority population and another county with middle to high economic development and a predominately Han population. The study was conducted in these counties from November 2017 to June 2019. Two hospitals with the largest number of births in the two counties were selected as venues to recruit participants. Potential participants were found using the delivery records from January 2013 to March 2018. Those who met the inclusion and exclusion criteria received a phone call from trained local health workers to ensure the enrolment criteria, explain the purpose of the study, and assess their interests in participation.



The inclusion criteria included (1) women with a history of GDM; (2) women who were 18 years or older; (3) women who were at least six weeks post-partum at the beginning of the study; (4) women who had never been diagnosed with type 2 diabetes or type 1 diabetes; and (5) women who had telephone-access either to family members, friends, or neighbors. The exclusion criteria included (1) women who were currently pregnant; (2) women who had a diabetes diagnosis before pregnancy or after delivery; (3) women who were having difficulties in communication, such as reading or answering the questionnaire, and were unable to understand the aim of the study; and (4) women who had severe psychiatric disorders. The sample size of n = 320 (160 in the intervention group and 160 in the control group) was based on the change in insulin resistance in a previous trial [24]. For testing hypotheses about the impact of the intervention on QoL measures, we calculated power based on the G*Power 3 option “ANOVA repeated measures for between group (2 groups) by within group (3 times) interactions” based on F-tests [24]. The null hypothesis is that this interaction is nil and the alternate hypothesis is that the intervention group will show more positive change than the control group. The power of this test for a small effect size (a ratio of variances) of 0.10, a modest correlation of 0.5 between the repeated measures, and an alpha = 0.05 were calculated by G*Power 3 as 0.794. For a higher effect size of 0.20, the power was estimated as 0.99.



This study was approved by the ethical review board of Xiangya School of Nursing, Central South University (IRB #2016034). Anonymity and confidentiality of participants were ensured by assigning a study ID number to all participants. Written informed consent was obtained from all the study participants.




2.2. Randomization and Blinding


Randomization was completed at the town level by an independent researcher who was not aware of the numeric code for the towns, using a computerized procedure [25]. After randomly allocating the town into the intervention or control group, the eligible participants from each town were assigned to each group, respectively. The trained local health workers who conducted the intensive lifestyle modification (ILSM) and the participants in this study were not blinded to group assignment because it was not possible. The research assistants who collected the data for evaluating the effectiveness of the intervention were blinded to group assignment.




2.3. The Usual Care


The usual care provided in this program utilized current clinical guidelines and recommendations for diabetes prevention [26]. Participants in both groups received the same brochure of diabetes prevention education information. Apart from these contents, no other lifestyle promotion services were provided in the control group.




2.4. Intensive Lifestyle Modification (ILSM) Based on Social Cognitive Theory


The detailed ILSM has been reported elsewhere [24]. The intervention group was offered the ILSM, including a series of six biweekly, face-to-face sessions and five biweekly phone sessions delivered by trained local health workers during the three-month intervention. The in-person sessions consisted of six topics: (1) orientation and goal setting, (2) healthy eating patterns, (3) physical activities, (4) stress management, (5) family support on the ILSM and family lifestyle patterns, and (6) relapse prevention and farewell. The telephone maintenance sessions of the ILSM program consisted of four aspects: (1) review of progress toward dietary, physical activity, and goals, (2) identification of challenges faced in achieving goals, (3) assistance with setting new action plans and achievable goals, and (4) encouragement in the achievement of goals. Each group session was 90 min long with 16–20 participants, and each phone session lasted about 20 min.




2.5. Outcomes and Measures


All the outcomes for both groups were measured at the research sites at the baseline, three months, and six months. The baseline and follow-up assessments were conducted by trained research assistants who were blinded to the group assignment.



QoL was assessed using the WHOQOL-BREF questionnaire, which is a shortened version of the WHOQOL-100 [27]. It includes 26 questions and covers the physiological, psychological, social relations, and environmental dimensions. The physiological domain of QoL includes questions related to pain and discomfort, dependence on medicinal substances and medical aids, energy and fatigue, mobility, sleep and rest, activities of daily living, and work capacity. The psychological domain of QoL includes questions related to body image and appearance, negative feelings, positive feelings, self-esteem, spirituality or religion or personal beliefs, and thinking, learning, memory, and concentration. The social relations domain of QoL includes questions related to personal relationships, sexual activity, and social support. The environmental domain of QoL includes questions related to financial resources, freedom, physical safety and security, health and social care, accessibility and quality, home environment, opportunities for acquiring new information and skills, participation in and opportunities for recreation or leisure activities, and transportation. The participants scored the items on a scale from 1 to 5, and the raw domain scores were converted to a scale of 4–24 for each domain. A higher score on each domain relates to a better QoL. The Cronbach’s alpha ranged from 0.69 to 0.85 in our sample.



Perceived stress was measured by the perceived stress scale. This scale was developed by Cohen, Kamarck, and Mermelstein [16], and was validated in the Chinese population [28]. The scale is designed to measure the degree to which situations in one’s life are appraised as stressful. There are 14 items with a total score ranging from 0 to 56. Higher scores indicate more stress. A criterion score of 26 indicates a negative impact of stress on physiological and mental health. The Cronbach’s α in our sample was 0.83.



Social support was measured using the social support rating scale (SSRS), which was originally developed in Chinese by Xiao [29]. It consists of 10 items measuring three dimensions: objective support (3 items), subjective support (4 items), and support utilization (3 items). Objective support reflects the degree of actual support received in the past. Subjective support reflects the perceived interpersonal network that an individual can count on. Support utilization refers to the pattern of behavior that an individual utilizes when seeking social support. The score of the objective support domain ranges from 1 to 22, the subjective support domain ranges from 8 to 32, and the support utilization domain ranges from 3 to 12. A higher number means that perceived social support is at a high level. This scale has been widely used in different Chinese communities. The test–retest reliability was 0.92, with the consistency of each item falling between 0.89 and 0.94 [30]. The Cronbach alpha coefficient for the total score was 0.72 in our sample.



HbA1c was assessed in the total blood collected with ethylene diamine tetraacetic acid (EDTA) and was measured by fluorescent affinity immunochromatography method (Wandfo FS-201, Guangzhou, China). HbA1c level reflects the mean glucose concentration over the previous period (approximately 8–12 weeks, depending on the individual), with a normal range of 4%–6% [31]. HbA1c value has been used as the diagnosis criteria of diabetes or prediabetes in clinical guidelines in many countries [1,31].




2.6. Fidelity


Fidelity was evaluated using two trained research assistants observing and documenting the delivery of all program components across all sessions. The trained field officers had an instruction manual in which every session was clearly described. The research assistant prompted the session deliverer if any component was not completed.




2.7. Data Analysis


Data analysis was performed using the Statistical Product and Service Solutions (version 22.0; SPSS Inc., New York, NY, USA). Data were analyzed according to the intention-to-treat principle with longitudinal data analysis techniques (generalized estimating equation (GEE) analysis). GEE provides robust estimates of main and interaction effects when residuals from repeated measures ANOVA were significantly non-normal as judged by the Kolmogorov–Smirnov test. The last observation carried forward (LOCF) method was used to replace missing data. We summarized baseline sample characteristics using descriptive statistics and compared groups using t or χ2 tests. A series of GEEs were used to examine the main effects of group (ILSM group vs. control group) and time (baseline, three and six-month follow-ups) and the group × time interaction for each of the outcome variables. Two-side p values were reported with a statistical significance level of <0.05.





3. Results


3.1. Baseline Characteristics and Follow-Up


A total of 1789 women were invited to participate in the study: 757 (42.3%) were excluded due to not meeting the inclusion criteria, 440 (24.6%) could not be reached, 215 (12.0%) declined to participate due to a lack of interest, and 57 (3.2%) had family emergencies or schedule conflicts. The remaining 320 (32.0%) women were recruited, and they provided written informed consent. At the end of the study, 245 women (76.6%) completed all three time measurements over six months (127 in the ILSM group and 118 in the control group) (Figure 1). There were no significant differences between the 245 participants and the 75 participants who missed measurements on demographic and clinical characteristics (p > 0.05).



Regarding sociodemographic characteristics, the mean age of the participants was 31.92 years (SD 4.91). About 55.0% were Han nationality, 75.1% of the participants had a senior high school or higher level of education, and 8.3% had a family monthly income greater than $423 per person, which is a low–moderate family income in China. Regarding GDM-related characteristics, the average time after the last delivery upon recruitment for this study was 17.55 months (SD 17.17), and 55.5% were more than 12 months postpartum (225 out of 317). Approximately two-thirds (149 out of 315) of the participants had two or more children. The mean HbA1c was 5.32% (SD 0.43) (see Table 1).



There were no statistically significant differences at baseline between participants of the ILSM group and control group with respect to sociodemographic characteristics (age, ethnicity, education level, occupation, and family monthly income per person), GDM-related characteristics (months after last delivery, parity, or HbA1c), or most of the psychosocial indicators (perceived stress, the total score of social support, subjective support, objective support, support utilization, and social relations domain of QoL) (p > 0.05). However, there were significant differences in the physiological, psychological, and environmental domains of QoL (p < 0.05) (see Table 1).




3.2. The Comparisons of Perceived Stress, Social Support, Four Qol Domains Between the ILSM, and Control Groups from Baseline to the Six-Month Follow Up


There was no significant group by time interaction effects for the ILSM program on perceived stress (β = −0.186 ± 0.560, p = 0.739). There was a near significant group by the time interaction effect for subjective support (β = −0.632 ± 0.354, p = 0.074). However, there were no significant group by time interaction effects for the ILSM program on objective support (β = 0.135 ± 0.282, p = 0.631) and support utilization (β = −0.134 ± 0.142, p = 0.345) over six months (see Table 2).



The ILSM group showed significant improvements in two domains of QoL over six months (psychological domain (β = 0.479 ± 0.153, p = 0.002) and environmental domain (β = 0.462 ± 0.145, p = 0.001)) than the control group. There were significant differences between groups (β = −0.718 ± 0.280, p = 0.010) and over time (β = 0.453 ± 0.211, p = 0.032) in the physiological domain of QoL. Although the group by the time interaction effect was not significant (β = 0.231 ± 0.143, p = 0.105). There was greater improvement in the social relations domain of QoL for the ILSM group in comparison with the control group (β = −0.669 ± 0.321, p = 0.037), but the group by time interaction effect was not significant (β = 0.124 ± 0.160, p = 0.439) (see Table 2).




3.3. The Comparisons of HbA1c between the ILSM and Control Groups from Baseline to the Six-Month Follow up


There was a near significant group by time interaction effect for the ILSM program versus the control group over six months (β = −0.050 ± 0.026, p = 0.059) for HbA1c, but both groups showed a clear increase over time (β = 0.211 ± 0.043, p = 0.000) (see Table 2).





4. Discussion


This study contributed new evidence on the psychosocial effects of social cognitive theory-guided lifestyle interventions aimed to prevent T2DM in rural Chinese women with prior GDM in a randomized study design. In this study, we found these interventions to be effective for improving women’s psychological and environmental domains of QoL over six months. The ILSM program has a potential effect on decreasing the increases in HbA1c, improving the physiological domain of QoL, and improving subjective social support over six months compared to usual care. This study provides a model for implementing a health promotion program among women with prior GDM in rural China.



The participants in the ILSM program showed significant improvement in the psychological domains of QoL over six months compared to usual care. This is likely because the ILSM program employed sessions (such as stress management) targeting improvement of the psychosocial status. In addition, previous research had shown that when the behavioral goals of diabetes management or weight loss were achieved among people with T2DM or obesity, their psychological well-being improved [32]. The ILSM encouraged participants to set and achieve specific behavioral change goals for preventing diabetes in each session [24]. In the group format context, the participants may have felt close collaboration with the group members, moving them towards meaningful goals and contributing to improved psychological domains.



We also found an improvement in the environmental domain of QoL between groups over six months. The environmental domain of QoL includes items related to the home environment, physical safety, the individual’s possibility to access leisure activities, health services, and public transport [27], which are important in the context of the present study. According to Gilbert et al. [33], the environmental domain of QoL among the general Chinese population was improved by providing adequate resources (e.g., health care visits and common rooms with recreation facilities) and a safe environment. In rural China, unlike the public resources provided in big cities, inadequate in-service training, poor health resource distribution, and transportation difficulties are common [34]. The ILSM program provided free systematic health-related lifestyle education, telephone booster sessions, aerobic exercise DVDs, and related transportation reimbursement. Thus, the enhancement of an individual’s possibility to access the health services provided in the ILSM program could increase the environmental domain of QoL in this population.



The trend in improvement in the physiological domain of QoL can be explained by the aspect of the ILSM program that employed sessions on healthy eating patterns and physical activities. This result was in line with the finding that an active lifestyle preserves physical function in women with prior GDM [20,35]. It is noteworthy that both the ILSM group and the control group showed a greater increase in the physiological domain over six months. One possible explanation could be that frequent contact from the health care providers and three free physical examinations may remind and motivate the participants to pay more attention to physical health.



The trend in improvement in the social relation domain of QoL may be due to the sessions (such as family support and family lifestyle patterns) that are incorporated in the ILSM program. These results were consistent with a trend we found in the improvement of subjective support between groups over time. Objective support and support utilization are not easily improved in a short-term period. A significant change might be detected if we followed up for a longer period.



Both the ILSM group and the control group showed an increasing trend of HbA1c over six months, which means this population did have a growing risk of developing diabetes even during a short time period. This finding is in line with the results among women with prior GDM [36]. However, we found an exciting lower rate of increase of HbA1c between the ILSM group compared with the control group over time, which means the ILSM program has the latent capacity to prevent the growing risk of developing diabetes over time among women with prior GDM. Ongoing research will determine if these changes exist in the long term.



The current trial had some weaknesses, which limit the interpretation of these findings. First, only the short-term outcomes of this trial were reported; improvements in some outcomes may have needed a longer-term to show up. Second, some outcomes were measured through the use of self-reported questionnaires, which could have introduced recall bias. Thirdly, some components of this intervention (e.g., transportation reimbursement and face to face heath education) were only provided for the duration of the intervention. Some benefits might not be expected to persist when those benefits end—for example, improvements in environmental QoL.



Despite these limitations, our findings have several implications for clinical practice and research. First, as demonstrated by the improvements in QoL in this population, the ILSM program could be recommended as an effective way to implement primary care service among women with prior GDM. Second, psychological outcomes (e.g., stress and social support) and personal physical health conditions should be considered when designing interventions oriented to change the physiological variables in this population. Third, studies with larger sample sizes using specialized measurements for psychological outcomes are needed. It is important to identify the intervention components that contribute to improvement in specific psychosocial outcomes. The mechanisms by which psychosocial outcomes were improved in the ILSM program are worthy of further analysis.




5. Conclusions


The ILSM program had favorable effects on the improvement of QoL in rural women with prior GDM, especially in their psychological and environmental domains. There was potential efficacy of the ILSM program on preventing the increasing trend of HbA1c, improving the physiological domain of QoL increasing subjective social support. The ILSM program provides a form of health promotion that could improve both the psychological and environmental health of QoL in rural women with prior GDM. The longer-term efficacy of the ILSM program is promising and will be reported elsewhere.
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Figure 1. Study design and participant flow. 
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Table 1. Baseline characteristics of women with gestational diabetes mellitus (GDM) by the randomization condition.
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	Characteristic
	Total Sample
	ILSM Group

(n = 160)
	Control Group

(n = 160)
	t/χ2
	p





	Age
	31.92 (4.91)
	32.16 (5.03)
	31.69 (4.80)
	−0.867
	0.386



	Ethnic
	
	
	
	0.623
	0.430



	Han
	175 (55.0%)
	84 (52.8%)
	91 (57.2%)
	
	



	Minority
	143 (45.0%)
	75 (47.2%)
	68 (42.8%)
	
	



	Education level
	
	
	
	0.001
	0.973



	Junior high school and below
	78 (24.9%)
	38 (24.8%)
	40 (25.0%)
	
	



	Senior high school and above
	235 (75.1%)
	115 (75.2%)
	120 (75.0%)
	
	



	Occupation
	
	
	
	2.971
	0.085



	Part-time job or no job
	123 (38.4%)
	54 (33.8%)
	69 (43.1%)
	
	



	Full-time job
	197 (61.6%)
	106 (66.2%)
	91 (56.9%)
	
	



	Family monthly income per person
	
	
	
	0.178
	0.673



	<$423
	63 (19.7%)
	30 (18.8%)
	33 (2.6%)
	
	



	≥$423
	257 (8.3%)
	130 (81.3%)
	127 (79.4%)
	
	



	Months after last delivery
	17.55 (17.17)
	17.38 (16.53)
	17.73 (17.94)
	0.148
	0.882



	≤12 months
	141 (44.5%)
	70 (44.9%)
	71 (44.1%)
	0.019
	0.890



	>12months
	176 (55.5%)
	86 (55.1%)
	90 (55.9%)
	
	



	Parity
	1.70 (.53)
	1.67 (.54)
	1.73 (.53)
	0.912
	0.363



	1
	76 (33.8%)
	43 (36.8%)
	33 (3.6%)
	0.964
	0.326



	≥2
	149 (66.2%)
	74 (63.2%)
	75 (69.4%)
	
	



	Perceived stress
	22.78 (6.72)
	22.75 (6.60)
	22.82 (6.85)
	0.100
	0.920



	Social support
	51.59 (5.82)
	51.28 (5.81)
	51.90 (5.83)
	0.812
	0.418



	Subjective support
	27.14 (3.98)
	27.20 (3.87)
	27.08 (4.10)
	−0.254
	0.800



	Objective support
	15.86 (3.32)
	15.62 (3.58)
	16.11 (3.02)
	1.298
	0.195



	Support utilization
	8.22 (1.667)
	8.28 (1.61)
	8.17 (1.72)
	−0.543
	0.587



	Physiological QoL
	13.17 (1.69)
	12.91 (1.63)
	13.42 (1.71)
	2.654
	0.008



	Psychological QoL
	13.28 (1.93)
	12.81(1.87)
	13.75 (1.87)
	4.446
	0.000



	Social relation QoL
	14.91 (2.05)
	14.69 (2.08)
	15.14 (1.99)
	1.931
	0.054



	Environment QoL
	12.48 (1.80)
	12.15 (1.59)
	12.80 (1.94)
	3.274
	0.001



	HbA1c
	5.32 (0.43)
	5.33 (0.39)
	5.29 (0.45)
	−0.786
	0.433







Note: Continuous values are displayed as mean (SD) and categorical variables as frequency (%); significance was assumed when p < 0.05, as shown in bold.
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Table 2. The effects of the intensive lifestyle modification (ILSM) intervention on perceived stress, social support, quality of life (QoL), and HbA1c.
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Variables

	
ILSM Group

	
Control Group

	
p-Value




	
Baseline

Mean (SD)

	
3 Months

Mean (SD)

	
6 Months

Mean (SD)

	
Baseline

Mean (SD)

	
3 Months

Mean (SD)

	
6 Months

Mean (SD)

	
Time

	
Group

	
Group × Time






	
Perceived stress

	
22.75 (6.60)

	
24.22 (7.93)

	
24.18 (7.33)

	
22.82 (6.85)

	
24.53 (6.72)

	
24.60 (5.47)

	
0.925

	
0.194

	
0.739




	
Social support

	
51.28 (5.81)

	
49.25 (4.88)

	
5.64 (5.12)

	
51.90 (5.83)

	
49.18 (6.39)

	
52.00 (4.70)

	
0.714

	
0.945

	
0.509




	
Objective support

	
27.20 (3.87)

	
25.58 (3.75)

	
26.06 (3.90)

	
27.08 (4.10)

	
25.98 (3.80)

	
27.21 (3.19)

	
0.948

	
0.781

	
0.631




	
Subjective support

	
15.62 (3.58)

	
16.09 (3.29)

	
16.19 (3.31)

	
16.11 (3.02)

	
14.77 (4.16)

	
16.58 (2.96)

	
0.232

	
0.345

	
0.074




	
Support utilization

	
8.28 (1.61)

	
7.80 (1.52)

	
7.74 (1.64)

	
8.17 (1.72)

	
8.14 (1.71)

	
7.88 (1.68)

	
0.969

	
0.624

	
0.345




	
Physiological QoL

	
12.91 (1.63)

	
14.53 (2.01)

	
14.70 (2.02)

	
13.42 (1.71)

	
14.77 (1.73)

	
14.75 (1.83)

	
0.032

	
0.010

	
0.105




	
Psychological QoL

	
12.81(1.87)

	
14.20 (2.17)

	
14.24 (2.16)

	
13.75 (1.87)

	
14.46 (1.92)

	
14.26 (2.04)

	
0.342

	
0.000

	
0.002




	
Social relations QoL

	
14.69 (2.08)

	
14.82 (2.15)

	
15.08 (2.50)

	
15.14 (1.99)

	
15.41 (1.89)

	
15.27 (1.95)

	
0.868

	
0.037

	
0.439




	
Environment QoL

	
12.15 (1.59)

	
13.89 (2.02)

	
14.01 (2.13)

	
12.80 (1.94)

	
14.05 (1.98)

	
13.80 (2.05)

	
0.894

	
0.000

	
0.001




	
HbA1c

	
5.31 (0.46)

	
-

	
5.55 (0.34)

	
5.34 (0.39)

	
-

	
5.62 (0.33)

	
0.000

	
0.197

	
0.059








Note: significance was assumed when p < 0.05, as shown in bold.
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