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Abstract
Purpose  The purpose of the study was to identify quality of life (QoL) trajectory patterns and the determinants in patients 
with Type 2 diabetes (T2DM).
Methods  A longitudinal design was employed. Totally, 466 patients with T2DM recruited from five diabetic clinics in Tai-
wan were participants of this study. Demographic and disease characteristics, biomedical factors (HbA1c levels and body 
mass index), psychosocial factors (self-care behaviors, social support, resilience, diabetes distress), and QoL were collected 
at baseline. QoL was further measured every 6 months for four waves after baseline. Latent class growth analysis was used 
to identify QoL trajectory patterns. The multinomial logistic regression was further applied to explore the important deter-
minants of different QoL trajectory patterns.
Results  The “steadily poor” (n = 27, 5.8%), “consistently moderate” (n = 174, 37.3%), and “consistently good” (n = 265, 
56.9%) trajectory patterns were identified. The HbA1c levels (OR 2.16) and diabetes distress (OR 1.18) were important for 
determining participants in the “steadily poor” QoL trajectory pattern. HbA1c levels (OR 1.25) and diabetes distress (OR 
1.14) were important for determining participants in the “consistently moderate” QoL trajectory pattern.
Conclusions  To prevent development of relatively worse QoL trajectory patterns in patients with T2DM in a timelier manner, 
healthcare providers could regularly assess the QoL and provide intervention, especially for those with high HbA1c levels 
and high diabetes distress. Meanwhile, early intervention for decreasing HbA1c levels and diabetes distress may improve 
the trajectory development of QoL in patients with T2DM.
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Introduction

Type 2 diabetes (T2DM) is a global healthcare issue because 
of its increasing incidence and prevalence in the world pop-
ulation, including Taiwan [1]. Traditionally, diabetes care 
has been more focused on improving glycemic control and 
preventing the occurrence of complications. However, with 
health being increasingly highlighted as necessarily includ-
ing aspects of well-being, enhancing quality of life (QoL) 
has become increasingly important for diabetes control 
[2]. For patients with chronic disease, QoL is the subjec-
tive evaluation of the positive and negative aspects of daily 
life and represents the perceptions of the impacts of disease 
treatment on the life. Diagnosis with T2DM has been found 
to negatively impact QoL [3]. Patients with T2DM have a 
poor QoL than those without T2DM [4]. With increasing 
life expectancy, enhancing QoL of patients with T2DM is an 
important responsibility of healthcare providers [2].

Many previous cross-sectional studies have identified 
determents of QoL in patients with T2DM. Nevertheless, 
many of them have explored the determinants of a specific 
time point of QoL. Health status is a dynamic process and 
may change over time, which is referred to as health trajec-
tory [5]. Patients with T2DM encountering different events 
may experience distinct QoL trajectory patterns along with 
the progress of diabetes control. Understanding the QoL tra-
jectory patterns and the determinants may help in providing 
customized interventions for patients with T2DM undertak-
ing different QoL trajectory patterns and further provide rel-
evant knowledge for evidence-based patient care [6].

Demographic and disease characteristics, biomedical 
factors and psychosocial factors might determine the QoL 
trajectory patterns in patients with T2DM according to the 
findings of cross-sectional and longitudinal studies [7–9]. 
In terms of psychosocial factors, self-care behavior is cru-
cial for achieving optimal glycemic control in patients with 
T2DM. Patients with better self-care behaviors are found to 
have better glycemic control [7, 8]. Therefore, patients might 
possess relative positive experience regarding the impacts of 
diabetes control on their life. Many studies have supported 
that self-care behaviors are positively associated with QoL 
in patients with T2DM [8, 9]. Therefore, self-care behaviors 
might be one of the important determinants of QoL trajec-
tory patterns in patients with T2DM.

Resilience is defined as the ability to recover from chal-
lenging life events and help achieve optimal physical or 
emotional health [10]. People with chronic disease who are 
high in resilience demonstrate good psychological adjust-
ment; this, finally, might lead to good QoL [11, 12]. The 
role of resilience on psychosocial adjustment in patients with 
T2DM has been increasingly emphasized in recent years. 
A cross-sectional study found that resilience positively 

associated with QoL in patients with T2DM [13]; accord-
ingly, the influence of resilience on the trajectory patterns 
of QoL deserves further study.

Diabetes distress is a specific psychological problem 
in patients with T2DM and refers to a negative emotional 
response to the stress resulting from diabetes control in daily 
life [14]. Around 18% of patients with T2DM experience high 
levels of diabetes distress [14]. Many cross-sectional studies 
have indicated that diabetes distress is negatively associated 
with QoL in patients with T2DM [15, 16]. Further research 
is required to find out whether diabetes distress determines 
the QoL trajectory patterns in patients with T2DM.

Social support refers to the self-appraisal of social networks 
from family, friends, and organizations as well as receiv-
ing financial, emotional, and informational assistance when 
needed [17]. Patients with chronic disease need interpersonal 
resources to help them buffer the negative effect of stress on 
health [18]. Many cross-sectional studies have supported that 
higher social support is associated with better QoL in patients 
with T2DM [19, 20]. Accordingly, social support may deter-
mine the QoL trajectory patterns in patients with T2DM.

Besides psychosocial factors, demographic and disease 
characteristics were found to be associated with QoL. QoL 
in females, older adults, with long-term duration of diabetes, 
insulin users, and with more complications are all predic-
tors of poor QoL [21, 22]. Furthermore, biomedical factors 
such as high hemoglobin A1c (HbA1c) levels and obesity 
are associated with poor QoL for patients with T2DM [23, 
24]. Demographic and disease characteristics as well as bio-
medical factors should be considered when examining the 
determinants of QoL trajectory patterns.

Longitudinal designs can trace the trajectory patterns 
over time. Identifying baseline determinants of trajectory 
patterns of outcome over time, defined as a baseline track-
ing model, is helpful to develop timely interventions to 
improve the development of health outcomes later [5]. The 
aim of this study was to identify QoL trajectory patterns and 
the baseline determinants in patients with T2DM based on 
demographic and disease characteristics, biomedical factors 
(HbA1c levels and body mass index), and psychosocial fac-
tors (self-care behaviors, social support, resilience, diabetes 
distress) by longitudinal design.

Methods

Design, sampling, and data collection procedure

Data of this study were derived from a longitudinal study 
that intended to construct an influencing model of diabetes 
control. Two published papers were derived from this longi-
tudinal study according to different research purposes [12, 
25]. In this study, patients with T2DM who were diagnosed 
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with T2DM for more than 6 months, aged between 20 and 
80 years and able to read Chinese language questionnaires 
were recruited from five diabetic clinics in Southern Tai-
wan by convenience sampling. Demographic and disease 
characteristics, biomedical factors, psychosocial factors and 
QoL were collected at baseline. QoL was further measured 
every 6 months across four waves after baseline. Because at 
least three follow-up observations were required to assess 
trajectory patterns, participants who completed more than 
three follow-up observations were considered participants of 
this study. Among 594 participants recruited at baseline, 52 
(8.8%) had one observation, 76 (12.8%) had two observa-
tions, while 466 (78.5%) participants completed at least three 
repeated observations and became participants in this study.

Measurements

Biomedical factors including body mass index (weight/
height2) and HbA1c levels were collected from medical 
records. A self-reported questionnaire was used to collect 
demographic and disease characteristics, psychosocial fac-
tors and QoL. In terms of psychosocial factors, scales used 
to measure self-care behaviors, social support, resilience, 
and diabetes distress have been described in detail in previ-
ously published papers [12, 25]. QoL measured by a Qual-
ity of Life scale was firstly described here. The contents of 
questionnaires in this study were as follows:

Quality of life scale

A 16-item Diabetes-Specific Quality-of-Life Scale (D-QoL) 
[26] was used to assess the subjective appraisal of current 
health-related life affected by emotional suffering, social 
functioning, adherence to the treatment regimen, and dia-
betic-specific symptoms. Each item was rated from “Very 
much” (0 point) to “Not at all” (4 points). This scale was 
translated into Chinese and the conceptual equivalence was 
examined by members of the research team. One item “feel 
depression because of diabetes” was deleted because the 
measured concept overlapped with diabetes distress, which 
was also measured in this study. Finally, 15 items were used 
to measure QoL. The total score ranged from 0 to 60. A 
higher score indicated better QoL.

Self‑care behaviors scale

A 17-item Chinese version of a diabetes self-care scale was 
used to assess behaviors of medication, diet, exercise, blood 
sugar monitoring, and adversity prevention [25]. Each item 
was rated on a 5-point scale ranging from “Never (0 point)” 
to “Always (4 points).” The range of total score was between 
0 and 68. A higher total score indicated more positive self-
care behavior.

Social support scale

A 11-item Chinese version of social support scale was used 
to assess perceived tangible support, informational and 
emotional support, positive social interaction and affec-
tive support of participants [12]. Each item was rated from 
“Never” (0 point) to “Always” (4 points). The total score 
ranged from 0 to 44. A higher total score indicated better 
perceived support.

Resilience scale

A 10-item Chinese version of Connor-Davidson Resilience 
Scale was used to measure the resilience of participants [27]. 
The scale is a 5-point Likert scale. Each item was rated from 
“Never” (0 point) to “Always” (4 points). The total score 
ranged from 0 to 40. A higher total score indicated higher 
resilience of participants.

Diabetes distress scale

An 8-item Chinese version of short form Problem Areas in 
Diabetes scale was used to assess the diabetes distress of 
participants [28]. Each item was rated from “Not a problem” 
(0 point) to “Serious problem” (4 points). The total score 
ranged from 0 to 32. A higher total score indicated greater 
diabetes distress.

Demographic and disease characteristics

Data of demographic characteristics included age, sex, and 
substance use (any habit of smoking, drinking, or betel quid 
chewing was categorized “yes”) in the previous 6 months. 
Disease characteristics included complications (yes/no), 
duration of diabetes, and insulin treatment (yes/no).

Validity and reliability of scales

The procedure for testing validity and reliability of self-care, 
social support, resilience, and diabetes distress scales has 
been described in previously published papers [12, 25], and 
the validity and reliability of these scales have been shown 
to be acceptable [12, 25]. In this study, five experts were 
invited to examine the appropriateness of each item in qual-
ity of life scale from “Not very appropriate” (1 point) to 
“Very appropriate” (4 points). By calculating the ratio of 
items scoring 3 or 4 to the total number of items, the content 
validity index of quality of life scale was 1.0. The Cron-
bach’s α which examined internal consistency was 0.88 for 
quality of life scale. The reliability and the validity of scales 
used in this study were acceptable.
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Ethical considerations

The study was approved by the Institutional Review Board 
of Kaohsiung Medical University, Taiwan (approval num-
ber: KMUH-IRB-20120347). All of the participants were 
informed that they would be no penalty for refusal to par-
ticipate in the study. Participants were allowed to withdraw 
from the study at any time. Informed consent was obtained 
from all individual participants included in this study.

Data analysis

Latent class growth analysis (LCGA) was used to identify the 
different group-based QoL trajectory patterns. The purposes 
of LCGA are to reveal distinct patterns of homogeneous lon-
gitudinal trajectories [29, 30]. A major advantage of LCGA is 
that it provides an alternative to the ‘‘classify then-analyze’’ 
procedure, in which items are first classified into groups by a 
given method (e.g., cluster analysis using a distance metric), 
and then the clusters are compared in terms of various meas-
ures. In this study, LCGA is the appropriate method of analyz-
ing inter-QoL trajectory pattern differences in intra-individual 
QoL changes. Based on the above, the LCGA summarized the 
heterogeneity (i.e., changes in the development of individual 
QoL over time according to the data) by using a finite set of 
unique polynomial functions, each of which corresponds to 
a discrete trajectory. Missing data were handled using full 
information maximum likelihood estimation.

The SAS 9.2 software (SAS Institute, Inc., Cary, NC) was 
used to estimate the model and calculate model performance 
indexes for alternative models based on Bayesian informa-
tion criterion (BIC). Low BIC values are interpreted as a 
good model fit to the data when an additional latent class is 
included [31]. After QoL trajectory patterns were identified, 
ANOVA and χ2 test were used to examine the associations of 
demographic and disease characteristics, biomedical factors 
and psychosocial factors with identified trajectory patterns. 
The multinomial logistic regression was further applied to 
explore the important determinants of different QoL trajec-
tory patterns.

Results

Distribution of demographic and disease 
characteristics, psychosocial factors, and QoL

Distribution of baseline demographic and disease character-
istics, biomedical factors, psychosocial factors, and QoL of 
completing one, two observations, and participants of this 
study (≥ 3 repeated observations) and comparisons among 
them are shown in Table 1. As shown, participants of this 

study had significantly lower HbA1c levels and diabetes 
distress and higher QoL at baseline than those completing 
one or two observations. The distributions of QoL in all 
participants at five time points were 52.82 (SD = 7.46), 52.54 
(SD = 7.99), 52.69 (SD = 7.63), 53.35 (SD = 7.06), and 52.60 
(SD = 7.81), respectively.

Identifying QoL trajectory patterns

After several solutions, LCGA indicated that three trajec-
tory patterns models (BIC = − 6021.05) had a better fit 
than one-class (BIC = − 6267.03) and two-class solutions 
(BIC = − 6077.39). According to the characteristics of dis-
tribution, the three QoL trajectory patterns were named as 
“consistently good” (n = 265, 56.9%), “consistently moder-
ate” (n = 174, 37.3%), and “steadily poor” (n = 27, 5.8%). 
The means of QoL in three trajectory pattern across five 
time points are shown in Fig. 1. As shown, means of QoL at 
five time points for the “consistently good” QoL trajectory 
pattern were stable and all higher than those of all partici-
pants. Means of QoL at five time points for the participants 
of “consistently moderate” QoL trajectory pattern were 
stable and slightly smaller than those of all participants. 
For the “steadily poor” QoL trajectory pattern, QoL sub-
stantially declined within the first six months followed by 
an improvement close to the baseline value. Nevertheless, 
means of QoL at five time points were all lower than those 
of all participants.

The association of demographic and disease 
characteristics, biomedical factors and psychosocial 
factors with QoL trajectory patterns

Table 2 shows the comparisons of demographic and disease 
characteristics, biomedical factors and psychosocial factors 
at baseline on three QoL trajectory patterns. Age of par-
ticipants in the “consistently good” trajectory pattern was 
significantly older than those in the “consistently moder-
ate” and the “steadily poor” QoL trajectory patterns. For 
HbA1c levels, participants in the “steadily poor” QoL tra-
jectory pattern were significantly higher than those in the 
“consistently good” and the “consistently moderate” QoL 
trajectory patterns, and those in the “consistently moderate” 
QoL trajectory pattern were significantly higher than those 
in the “consistently good” trajectory pattern.

With respect to psychosocial factors, self-care behaviors 
of participants in the “consistently moderate” QoL trajec-
tory pattern were significantly lower than those in the “con-
sistently good” QoL trajectory pattern. Social support and 
resilience of participants in the “consistently moderate” and 
“steadily poor” QoL trajectory patterns were significantly 
lower than those in the “consistently good” QoL trajectory 
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pattern. As for diabetes distress, participants in the “stead-
ily poor” QoL trajectory pattern had significantly higher 
measures than those in the “consistently moderate” and the 
“consistently good” QoL trajectory patterns, and measures 
in the “consistently moderate” QoL trajectory pattern were 
significantly higher than those in the “consistently good” 
QoL trajectory pattern.

Identifying important determinants of QoL 
trajectory patterns

Taking “consistently good” QoL trajectory pattern as 
the reference group, multinomial logistic regression was 
performed to identify the important determinants of QoL 
trajectory patterns. As show in Table 3, the HbA1c levels 
(OR 2.16) and diabetes distress (OR 1.18) were important 

Table 1   Distribution and comparison of baseline demographic and disease characteristics, biomedical factors, psychosocial factors, and quality-
of-life among participants who complete 1, 2, and ≥ 3 observations (N = 594)

QoL quality of life
*p < .05, ***p < .001

Variable 1 observation (n = 52) 2 observations (n = 76) ≥ 3 observations (this 
study) (n = 466)

F or χ2

Mean ± SD [n (%)] Mean ± SD [n (%)] Mean ± SD [n (%)]

Demographic characteristics
 Age (years) 57.54 ± 10.54 57.29 ± 12.34 58.47 ± 11.33 F = 0.51
 Sex χ2 = 0.26
  Male 30 (57.7) 45 (59.2) 208 (44.6)
  Female 22 (42.3) 31 (40.8) 258 (55.4)

 Substance use χ2 = 1.00
  No 39 (75.0) 56 (73.7) 359 (77.0)
  Yes 13 (25.0) 20 (26.3) 107 (23.0)

Disease characteristics
 Complications χ2 = 3.22
  No 23 (44.2) 43 (56.6) 225 (48.3)
  Yes 29 (55.8) 33 (43.4) 241 (51.7)

 Duration of diabetes 11.04 ± 7.94 9.51 ± 6.91 9.88 ± 7.12 F = 0.79
 Insulin treatment χ2 = 0.02
  No 41 (78.8) 59 (77.6) 352 (75.5)
  Yes 11 (21.2) 17 (22.4) 114 (24.5)

Biomedical factors
 Body mass index 27.48 ± 5.66 27.05 ± 4.65 26.65 ± 4.59 F = 0.82
 HbA1c 7.73 ± 1.74 7.81 ± 1.62 7.18 ± 1.18 F = 10.54***

One, two observations > this study
Psychosocial factors
 Self-care behaviors 43.19 ± 11.78 44.39 ± 11.80 44.82 ± 11.22 F = 0.43
 Social support 28.80 ± 12.95 30.65 ± 12.20 32.47 ± 11.55 F = 2.68
 Resilience 32.27 ± 8.11 30.66 ± 8.28 31.21 ± 8.34 F = 0.64
 Diabetes distress 8.00 ± 7.12 10.20 ± 9.07 7.65 ± 6.97 F = 4.13*

Two observations > this study
Baseline QoL 51.13 ± 6.74 50.62 ± 9.67 52.82 ± 7.46 F = 3.55*

Two observations < this study

Fig. 1   Three quality of life trajectory patterns across 24 months
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for determining participants in the “steadily poor” com-
pared with “consistently good” QoL trajectory pattern. 
HbA1c levels (OR 1.25) and diabetes distress (OR 1.14) 
were important for determining participants in the “con-
sistently moderate” compared with “consistently good” 
QoL trajectory pattern.

Discussion

This study identified three QoL trajectory patterns across 
five time points by longitudinal data, and revealed HbA1c 
levels and diabetes distress were important baseline deter-
minants of different QoL trajectory patterns in patients with 
T2DM. Compared with total score, mean QoL measures of 
all participants across five time points were relatively high, 

which is consistent with a previous study in Taiwan [32]. 
More than half of the participants experienced “consistently 
good” QoL trajectory pattern, in which the mean QoL meas-
ures at five time points were stable and higher than those 
of all participants. This finding may result from the fact 
that diabetes care is accessible and covered by the National 
Health Insurance system in Taiwan. Therefore, most partici-
pants experience a relatively good QoL trajectory pattern. 
For participants of “consistently moderate” QoL trajectory 
pattern, mean QoLs at five time points were slightly smaller 
than those of all participants but also stable. Considering 
around 94% of participants were grouped into “consistently 
good” and “consistently moderate” QoL trajectory patterns, 
we might conclude that most patients with T2DM adapt to 
diabetes in habitual and constant ways. Nevertheless, there 
was a group of participants experiencing relatively low mean 

Table 2   Comparison of 
demographic and disease 
characteristics, biomedical 
factors, and psychosocial factors 
among three quality-of-life 
trajectory patterns (N = 466)

P “steadily poor” trajectory pattern, M “consistently moderate” trajectory pattern, G “consistently good” 
trajectory pattern
**p < .01, ***p < .001

Variable P (n = 27) M (n = 174) G (n = 265) F or χ2

Mean ± SD [n (%)] Mean ± SD [n (%)] Mean ± SD [n (%)]

Demographic characteristics
 Age (years) 51.50 ± 16.98 56.87 ± 11.65 60.24 ± 9.95 F = 10.16***

P < M, G; M < G
 Sex χ2 = 1.26
  Male 10 (4.8) 75 (36.1) 123 (59.1)
  Female 17 (6.6) 99 (38.4) 142 (55.0)

 Substance use χ2 = 1.09
  No 19 (5.3) 132 (36.8) 208 (57.9)
  Yes 8 (7.5) 42 (39.2) 57 (53.3)

Disease characteristics
 Complications χ2 = 0.18
  No 14 (6.2) 85 (37.8) 126 (56.0)
  Yes 13 (5.4) 89 (36.9) 139 (57.7)

 Duration of diabetes 8.68 ± 6.49 10.39 ± 7.59 9.66 ± 6.85 F = 0.90
 Insulin treatment χ2 = 4.51
  No 17 (4.8) 127 (36.1) 208 (59.1)
  Yes 10 (8.8) 47 (41.2) 57 (50.0)

Biomedical factors
 Body mass index 26.05 ± 3.45 27.02 ± 4.68 26.47 ± 4.63 F = 0.97
 HbA1c 8.03 ± 1.56 7.36 ± 1.14 6.98 ± 1.11 F = 13.13***

P > M, G; M > G
Psychosocial factors
 Self-care behaviors 42.79 ± 10.16 43.11 ± 10.19 46.19 ± 11.82 F = 4.28**

M < G
 Social support 26.69 ± 12.34 29.81 ± 10.77 34.51 ± 11.58 F = 9.43***

P, M < G
 Resilience 27.46 ± 7.52 29.16 ± 7.61 32.97 ± 8.47 F = 14.16***

P, M < G
 Diabetes distress 14.44 ± 9.59 10.72 ± 7.08 4.93 ± 5.05 F = 60.17***

P > M, G; M > G
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QoLs than mean QoL of all participants across five time 
points, which was defined as “steadily poor” QoL trajectory 
pattern. Participants of “steadily poor” trajectory pattern had 
the lowest baseline QoL among three trajectory patterns, and 
had a substantial decline within the first 6 months. Although 
QoL gradually improved after 6 months, the QoL still were 
relatively poor. It might indicate that these patients encoun-
tered specific stressors and struggled to adapt to these in 
their lives, but with little success. Nevertheless, more stud-
ies are needed to confirm this suggestion, and healthcare 
providers need to identify patients with relatively low QoL 
at baseline and identify possible causes which might worsen 
QoL and provide early intervention.

In this study, baseline HbA1c levels significantly 
increased along with the QoL trajectory from “consistently 
good,” “consistently moderate” to “steadily poor” trajec-
tory patterns. The baseline HbA1c levels seem to have a 
“dose–response” relationship with worsening QoL trajectory 
patterns. Furthermore, baseline HbA1c levels independently 
determined the participants in “steadily poor” and “consist-
ently moderate” QoL trajectory patterns after controlling 
demographic and disease characteristics as well as psycho-
social factors. One percent of increase in baseline HbA1c 
level increased the risk of being in the “steadily poor” QoL 
trajectory pattern 2.16-fold and that of being in the “consist-
ently moderate” QoL trajectory pattern 1.25-fold. Findings 
of this study support that high baseline HbA1c levels are 
a crucial risk determinant of developing relatively worse 
QoL trajectory patterns. Patients with T2DM but with poor 

glycemic control may be required by healthcare providers to 
strictly perform life modification; nevertheless, it might not 
necessarily reflect on good glycemic control [33]. The strin-
gent yet futile efforts to control blood glucose may cause 
patients to feel as if they are losing control of their lives 
and thus increase the risk of developing “steadily poor” and 
“consistently moderate” QoL trajectory patterns. Neverthe-
less, more studies are needed to confirm the suggestion.

Baseline diabetes distress was relative low when com-
paring with total possible score in this study. Neverthe-
less, baseline diabetes distress also seemed to have a 
“dose–response” relationship with relatively worse QoL 
trajectory patterns, and was important to determine par-
ticipants in “steadily poor” and “consistently moderate” 
QoL trajectory patterns. This finding was consistent with 
a study in patients with chronic obstructive pulmonary 
disease, which found baseline depression was an important 
predictor of QoL trajectory patterns [34]. Participants with 
high levels of diabetes distress at baseline might indicate 
being mired in difficulties in coping with diabetes; there-
fore, they were more likely to develop “steadily poor” and 
“consistently moderate” QoL trajectory patterns.

In this study, participants who had poor baseline self-
care behaviors, resilience, or social support were more 
likely to be in the “consistently moderate” or “steadily 
poor” trajectory patterns in association analysis. Enhanc-
ing self-care behaviors, resilience, and social support 
might help participants develop relatively good QoL 
trajectory patterns. Nevertheless, self-care behaviors, 

Table 3   Important determinants 
of quality of life trajectory 
patterns

OR odd ratio, CI confidence interval
*p < .05, ***p < .001

Variable Steadily poor versus consistently 
good

Consistently moderate 
versus consistently good

OR (95% CI) OR (95% CI)

Demographic characteristics
 Age 0.98 (0.93–1.02) 0.99 (0.96–1.01)
 Sex 0.61 (0.19–1.98) 0.93 (0.55–1.57)
 Substance use 0.99 (0.28–3.50) 1.04 (0.55–1.96)

Disease characteristics
 Complications 0.42 (0.14–1.28) 0.77 (0.47–1.28)
 Duration of diabetes 0.97 (0.88–1.06) 1.03 (0.99–1.07)
 Insulin treatment 0.89 (0.28–2.78) 0.98 (0.55–1.74)

Biomedical factors
 Body mass index 0.90 (0.79–1.03) 1.01 (0.95–1.06)
 HbA1c 2.16*** (1.43–3.26) 1.25* (1.00–1.57)

Psychosocial factors
 Self-care behaviors 0.98 (0.94–1.03) 0.98 (0.96–1.00)
 Social support 1.01 (0.96–1.06) 1.00 (0.98–1.02)
 Resilience 0.97 (0.90–1.04) 0.97 (0.94–1.00)
 Diabetes distress 1.18*** (1.09–1.27) 1.14*** (1.09–1.18)
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resilience, and social support were less important than 
diabetes distress to determine participants in “steadily 
poor” or “consistently moderate” trajectory patterns. It 
might because self-care behaviors, resilience, and social 
support less captured response to life than did diabetes 
distress. The findings of the study support the notion that 
decreasing diabetes distress might be more useful than 
improving self-care behaviors, resilience, and social sup-
port to improve relatively good QoL trajectory patterns in 
patients with T2DM.

In this study, demographic and disease characteristics 
were not significantly associated with QoL trajectory pat-
terns in patients with T2DM, except for the age. The older 
the age of the participants, the more they experienced rela-
tively good QoL trajectory patterns in this study. This find-
ing was not consistent with previous studies which found 
that older age was a predictor of poor QoL [21, 22]. In Tai-
wan, the economic burden of taking care of diabetes is not 
heavy in older patients with T2DM because of coverage by 
the National Health Insurance System. Older patients with 
T2DM also have more time to plan their lives; therefore, 
participants with older age might experience relatively good 
QoL trajectory pattern in this study. Nevertheless, more 
studies are needed to provide evidence for this conjecture.

Limitation

Some factors may limit the generalization of this study. 
Firstly, participants were only selected from five diabetic 
clinics by convenience sampling and completed at least three 
repeated observations in southern Taiwan, which may limit 
the representativeness of samples in patients with T2DM. 
Furthermore, participants of this study had significantly 
higher baseline QoL as well as lower baseline HbA1c levels 
and diabetes distress than those not recruited in this study; 
consequently, the QoL trajectory patterns and baseline deter-
minants might have bias in this study. Additionally, impact 
of diabetes on QoL might also possess cultural differences 
[35]; therefore, recruiting patients with T2DM from diverse 
diabetic clinics and countries is necessary in the future. 
Secondary, QoL was only followed up for 24 months. The 
trajectory patterns of QoL for longer periods could be dif-
ferent, so following the QoL for longer periods is suggested. 
Thirdly, many biomedical factors such as comorbidities or 
mental disabilities could also impact QoL. Further studies 
could consider these biomedical factors to more compre-
hensively understand the determinants of QoL trajectory 
patterns in patients with T2DM. Fourthly, biomedical and 
psychosocial factors explored in this study were only meas-
ured at baseline, which only provided information regard-
ing baseline determinants of QoL trajectory patterns. These 
biomedical and psychosocial factors may also change across 

time, so further studies could measure these biomedical and 
psychosocial factors in multiple waves and explore the asso-
ciations of dynamic change of these biomedical and psycho-
social factors with QoL trajectory patterns. Finally, although 
this study applied longitudinal design and identified baseline 
determinants of QoL trajectory patterns, experimental stud-
ies are needed to assess the effect of one-time intervening 
in HbA1c levels and diabetes distress on modifying QoL 
trajectory patterns. Consequently, further useful information 
could be applied in clinical settings.

Conclusions

As we know, no studies appear to have identified QoL tra-
jectory patterns and the baseline determinants in patients 
with T2DM, especially in Asian populations. Findings 
of this study provide healthcare professionals with a pre-
liminary understanding of the QoL trajectory patterns and 
determinants across 24 months. It also provides knowledge 
for designing customized interventions to improve QoL 
trajectory development in patients with T2DM. To prevent 
development of relatively worse QoL trajectory patterns in 
a timelier manner, regularly assessing the QoL and provid-
ing early intervention should be recommended in clinical 
practice. For those with high HbA1c levels or high diabetes 
distress at baseline, healthcare providers should be aware of 
their possible negative affect on QoL trajectory development 
and provide early intervention to decrease HbA1c levels or 
diabetes distress that finally, might improve the QoL trajec-
tory development in patients with T2DM.
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