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Abstract
Background: Sleep quality plays an important role in the overall 
health of nurses, which may influence the quality of patient care 
provided by nurses. The LINE messaging app is a commonly used 
tool for sending messages easily and quickly. Therefore, in this study, 
to improve sleep quality among nurses, we designed and implemented 
an intervention with modified transcendent meditation (MTM), which is 
religious form of meditation, through a LINE user group.

Objective: This study evaluated whether the MTM intervention 
delivered through a LINE user group effectively improved sleep 
quality and lessened anxiety and depression in nurses.

Methods: A sample of 84 nurses with poor sleep quality (Chinese 
version of Pittsburgh Sleep Quality Index (CPSQI) > 5) and 
psychological problems (Chinese version of Hospital Anxiety and 
Depression Scale (CHADS) ≥ 8) were randomly assigned to the 
MTM intervention group (IG) and control group (CG; no MTM 
intervention). Self-report data were collected at baseline and at 
intervals of 2 weeks continually to 12 weeks and then naturalistic 
extension 12-week follow-up using smartphones. Generalized 
estimating equations and regression analysis was used to evaluate 
the effects of anxiety and depression in the Chinese version of 
Pittsburgh Sleep Quality (CPSQI) score.

Results: The anxiety and depression scores of the IG were 
significantly different at 6 weeks. However, the CPSQI scores 
of the IG had not changed significantly until 8 weeks of MTM 
intervention had been completed. Changes in scores of CPSQI 
were nonsignificant in the CG. The effects of MTM for improving 
sleep quality, anxiety and depression were maintained for 12 weeks 
under naturalistic extension. MTM improves sleep quality which 
may modulate through the reduction of depression. 

Conclusions: MTM exerts positive effects on anxiety, depression, 
and sleep quality among nurses. Nurses can use this safe, cheap 
and easy-to-learn method to improve their sleep quality and 
psychological detachment.
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Introduction
Mason et al. [1] reported that meditation enables slow wave 

sleep and background delta activity and subsequently reduces 
electromyogram activity, which is beneficial for sleep. Travis et al. 
[2] reported that meditation practice increases frontal midline theta 
activity. Such effects can enhance network synchronization and the 
neural functions of the brain during sleep. These results show that 
meditation exerts positive modulatory effects on sleep through 
autonomic neurons. Pattanashetty et al. [3] reported that poor sleep 
quality is associated with depression and may be a risk factor for the 
development of depression or depression relapse. Meditation can 
promote a beneficial phase of neurological activity that may reset 
metabolic action, even under fluctuating stress levels [4]. Moreover, 
meditation may produce physiological and psychological global 
regulatory changes, which may produce favorable sleep [5].

Koenig et al. [6] observed that religious belief involvement may 
mitigate the effects of stress, thus decreasing the likelihood of negative 
health outcomes. Williams et al. [7] found that religious belief 
involvement buffers the effects of stress on anxiety and depression. 
The aforementioned results indicate that meditation can influence 
sleep and its functions. Meditation can regulate the activity of 
different brain regions through its global effects, thus establishing a 
state of harmony during sleep. Transcendental meditation (TM), a 
religious form of meditation, has been discovered to decrease worry 
rumination and creates a state of deep rest in the body and mind [8].

As a part of their job, nurses manage complex aspects of daily 
medical care, need to constantly update their professional knowledge, 
exercise job autonomy to a certain extent, and obtain organization 
support to ensure and improve the health care of patients. Performing 
the aforementioned multiple tasks may lead to stress in nurses 
unavoidably, conflict between nurses and physicians or the central 
hospital authority may occasionally occur. In such situations, 
nurses are accountable for their actions, placing extra burden on 
themselves [9]. For these reasons, nursing is considered the fourth 
most stressful profession by health education authorities [10]. Nurses 
with poor sleep quality are more likely than well-rested nurses to 
make inappropriate decisions and errors in clinical judgment and 
medication administration and fail to intercept errors made by others 
[11]. Because many nurses are women, nurses are disproportionately 
affected by family commitments (e.g., household chores and childcare) 
and work strain, which often cause difficulties in falling asleep, 
frequent awakening, and premature awakening [11]. Nurses who 
cope with daily stressors can improve their mental health, particularly 
if they can efficiently manage or eliminate poor sleep quality. Hence, 
identifying suitable coping strategies for improving their sleep quality 
and promoting their mental health is crucial.

In this study, we incorporated an element of religious belief into 
meditation—called modified TM (MTM). The feature of MTM is 
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voicelessly speaking the Holy Name of God in the mind. Although 
previous studies have reported that meditation has positive effects 
on anxiety, depression and sleep quality [12,13], Moritz et al. [14] 
found some evidence of no effect and insufficient evidence of any 
effect of mindful meditation on emotional symptoms. Goyal et al. 
[15] found no evidence that meditation programs are more favorable 
than any active treatment (e.g., drugs or behavioral therapies). 
Based on the aforementioned results, whether MTM exerts effects 
on nurses working in shifts is our concern. Therefore, this study 
aimed to confirm the positive effects of MTM on sleep quality and 
psychological detachment. We established a user group on the 
smartphone application LINE and encouraged the participants in 
the LINE group to achieve intervention targets. Previous studies have 
assessed the effect of meditation interventions at only two points of 
time (the start and end) [15]. By contrast, we performed assessments 
of the MTM intervention among nurses at multiple time points to 
identify the mechanism underlying the association of sleep quality 
with anxiety and depression.

Design

A two-arm randomized controlled trial was conducted in which 
the MTM intervention group (IG; participants received messages 
through a LINE user group on their smartphone) was compared 
with the control group (CG; no MTM intervention). All participants 
downloaded the iOS or Android LINE app onto their smartphone and 
joined the study’s private LINE group. The participant members of 
the private LINE privileged group were anonymous and represented 
using Arabic numbers only. The intervention was evaluated in 
a sample of nurses because (a) nurses are often considered to be 
highly affected by work-related stress [16] and (b) nurses usually 
have weak boundaries between work life and private life and thus 
face death and life situations with insufficient psychological support 
from work. Assessments were conducted at baseline and during and 
after the MTM intervention (at an interval of approximately 2 weeks, 
continued to 12 weeks). A naturally extended 12-week follow-up was 
conducted for the IG only. The flow chart of study is showed in Figure 1.

Enrollment 

assigned 

42 assigned to the CG and 

received Sleep Time Notice only 

via LINE-used group with smart 

phone 

42 assigned to the IG and received 

MTM intervention via LINE-used 

group with smart phone 

 

106were excluded CPSQI ≦ 5; and 

CHADS < 8 

27 withdrew from the begin study 

41 provided questionnaire data 

Follow-up (2 weeks)  

Follow-up Ⅱ(4 weeks) 

40 provided questionnaire data 

207 assessed for eligibility 

101 candidates for study  

84 randomized 

40 provided questionnaire data 

36 provided questionnaire data 

 

Follow-up Ⅲ(6 weeks) 

34 provided questionnaire data 

34 provided questionnaire data 

Follow-up Ⅳ(8 weeks) 

Follow-up Ⅴ  (10 weeks) 

32 provided questionnaire data 

Follow-up Ⅵ (12 weeks) 
 

Naturalistic Extension to 24 weeks 

27 provided questionnaire data 

40 provided questionnaire data 

37 provided questionnaire data 

34 provided questionnaire data 

32 provided questionnaire data 

28 provided questionnaire data 

Figure 1: Flowchart of enrolment of study participants. 
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This study was approved by the Institutional Review Board of the 
Taipei Tzu Chi Hospital, Buddhist Tzu Chi Medical Foundation.

Meditation

Many types of meditation exist, including TM and mindful 
meditation (MM). TM emphasizes the mantra to transcend the self to 
an effortless state without attention being focused; MM emphasizes 
training to focus on awareness and mindfulness [17]. As for TM and 
MM, most techniques of meditation require a quiet environment, 
comfortable posture, focus on a target, and open mind or attitude. 
Individuals practicing TM constantly utter the mantra in a low voice 
to synchronize their heart beats and number of breaths. Therefore, 
in TM, the constant uttering of the mantra may cause individuals 
feel thirsty and uncomfortable. MM emphasizes thinking about 
inner and deep thoughts and putting aside external affairs. MTM 
is a meditation technique intermediate between MM and TM. In 
this study, we suggested that participants practice MTM not only 
by concentrating on the Holy Name of God or words in their mind 
but also by not uttering any words. The object of concentration, 
namely the Holy Name of God or other words, is more important 
than the skill of concentration itself and varies with individuals and 
situations. According to their religious belief, participants practiced 
MTM by uttering the Holy Names of Buddha for Buddhists, Jesus for 
Christians, or Zikr for Muslims. Therefore, MTM is a religious form 
of meditation. If participants did not hold any type of religious belief, 
we suggested that they should adopt the Holy Name of Buddha, Jesus, 
or Zikr when practicing meditation. By practicing MTM by focusing 
on the Holy Name of God or other words, the participants could feel 
closer to God and obtain more blessings from God. After practicing 
MTM, an individual may obtain the belief that “Wherever I am and 
whatever I do, I am accompanied always by God, even when I fall 
asleep, I am not lonely.” This meditation practice results in tranquility, 
and the ultimate goal is to promote psychological detachment among 
nurses, facilitating their sleep.

Participants and intervention connectors

To recruit participants, the nursing department of the hospital 
sent e-mails to the nurses it employed. Nurses who applied for 
participation received an online message containing detailed 
information about the study procedures. They downloaded the LINE 
messaging app on their mobile phone and were subsequently asked 
to join the LINE group. The inclusion criteria of participants were 
(a) all sex, (b) worked full-time for at least 6 months, (c) age more 
than 20 years, (d) poor sleep quality as measured by a score of >5 on 
the Chinese version of Pittsburgh Sleep Quality Index (CPSQI) [18], 
and (e) low levels of psychological detachment from work (i.e., work-
related rumination) as measured by a score of ≥8 on the Chinese 
version of the Hospital Anxiety and Depression Scale (CHADS) 
[19]. The exclusion criteria of participants were pregnancy, lactation, 
working in the administration department and sleep medication use. 
We chose a score of >5 on the CPSQI because this score indicates 
poor sleep quality. We chose a score of ≥8 on the CHADS because 
this score indicates an above-average level of anxiety/depression. A 
total of 68 nurses meeting all of the inclusion criteria and none of 
the exclusion criteria were randomly allocated to the study groups 
by computer. In addition, we chose three individuals to serve as 
intervention connectors (ICs) who sent messages to participants 
during the day (8 a.m.–16 p.m.; DIC), evening (16 p.m.–24 p.m.; 
EIC), and night (0 a.m.–8 a.m.; NIC). These three ICs had worked 
in psychiatric wards for at least 4 years. They were responsible for 

sending messages of MTM through LINE according to the different 
working schedules of the participants; that is, the DIC messaged night 
shift nurses, EIC messaged day shift nurses, and the NIC messaged 
evening shift nurses.

Intervention

The three ICs would send messages to the participants of the 
private LINE group using their smartphone. Through these messages, 
participants were educated about the appropriate method of starting 
and stopping meditation practice when they experienced problems 
such as a concerning image running through their mind continually 
or health problems. We suggested that all participants in the IG 
should perform the sitting type of MTM. Before participating in this 
study, the participants in the IG were educated about the sitting type 
of MTM through messages sent by the IC through the LINE user 
group. These participants performed the sitting type of MTM for 30 
min over 12 consecutive weeks [20] before going to sleep. To avoid 
the Hawthorne effect [21], a naturalistic extension to 24-week follow-
up was performed for the IG only.

The MTM intervention consisted of seven steps. First, the 
participants in the IG practiced MTM for 1 week; their MTM practice 
was then confirmed by an IC before beginning the study process. 
Second, all participants were divided into three groups according 
to their working schedule, with one IC responsible for conveying 
messages “it’s high time to sleep and execute MTM” to one such 
group. Third, the DIC would send messages to the night shift nurses 
in the IG; the NIC would send messages to the evening shift nurses in 
the IG. These messages reminded the night and evening shift nurses, 
who left the hospital ward after 3 hours; and evening IC would remind 
the day shift nurses in the IG at 10 p.m., respectively, to practice MTM 
and then prepare to sleep. During the same period, the three ICs also 
sent the message “it’s high time to sleep” only to the participants in 
the CG. Fourth, when they received the message from their IC, the 
participants were required to send confirmation messages through 
the LINE user group. In addition to the IC, the confirmation message 
sent by a participant could be seen by the other members of the same 
LINE user group. Fifth, the IC would send the messages of the MTM 
intervention or the sleep-related message three times (at intervals 
of 20 min) if the participants did not send a confirmation message 
on that day. The IC would not send the sleep-related message to 
participants again if they did not answer and confirm receipt of the 
messages more than three times during 1 week. If this occurred, the 
participant’s record would not be entered into analysis and the IC 
would not send any more messages. Sixt, if participants changed 
their working schedule, they were required to send their original IC a 
message about whether they would continue their participation in the 
project. If their answer was positive, they would be changed to a new 
LINE group. Finally, these three ICs were not permitted to actively 
communicate with participants unless participants individually sent 
a poor health message through the LINE group. In this situation, the 
IC should suggest that participants consult a physician immediately.

Hypotheses of poor sleep quality affected by anxiety or 
depression

 To determine the effects of the MTM intervention on participants, 
anxiety and depression were included in analysis as covariates. 
By investigating changes in sleep quality, we could determine the 
possible mechanism through which the MTM intervention reduced 
anxiety or depression. Therefore, we presented the following five 
hypotheses: Hypothesis 1 (H1): The MTM intervention directly 
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affects CPSQI in nurses (MTM→CPSQI). Hypothesis 2 (H2): The 
MTM intervention directly affects anxiety in nurses (MTM→Anxiety). 
Hypothesis 3 (H3): The MTM intervention directly affects depression 
in nurses (MTM→Depression). Hypothesis 4 (H4): The effect of the 
MTM intervention on CPSQI in nurses is moderated by change in 
anxiety (MTM→Anxiety→CPSQI). Hypothesis 5 (H5): The effect of 
the MTM intervention on CPSQI in nurses is moderated by change 
in depression (MTM→Depression→CPSQI).

To compare the effect of the intervention on anxiety and 
depression in the aforementioned five hypotheses, we used multiple 
repeated measures generalized estimating equations (GEEs) to 
evaluate the change in CPSQI and CHADS scores between the IG 
and CG. Regression analysis was used to predict the effects of anxiety 
and depression on change in the CPSQI score in the IG.

Measurements

Demographic characteristics collected were age, work 
performance, education level, religious belief, and marital status. 
Sleep quality was measured using the CPSQI [18]. The 19-item 
CPSQI is a self-evaluation questionnaire that is used to examine a 
subject’s sleep patterns during the preceding week. The CPSQI has 
seven components: sleep latency, sleep duration, subjective sleep 
quality, sleep efficiency, sleep disturbance, use of sleep medication, 
and daytime dysfunction. Scores for each item range from 0 to 3, 
and the overall score ranges from 0 to 21. CPSQI scores greater than 
5 indicate the presence of a sleep disorder. The Cronbach’s α of the 
CPSQI was found to be .87.

When religion-related elements were incorporated into MTM, 
psychological assessments were conducted using the CHADS [19]. 
The CHADS is a 14-item self-report instrument that contains seven 
items related to anxiety and seven items related to depression. The 
CHADS uses a 4-point Likert scale, with 0 for never, 1 for low 
frequency, 2 for usually, and 3 for always. CHADS scores indicate the 
prevalence of anxiety and depression: 0–7, normal; 8–10, mild; 11–14, 
moderate; and 15–21, severe. Higher scores indicate higher degrees of 
anxiety and depression. The Cronbach’s α of the CHADS was .81 for 
anxiety and .82 for depression in the present study.

Statistical analysis

Descriptive statistics for age, gender, marital status, education 
level, working performance, and religious belief were computed. 
Multiple repeated measures GEEs were used to evaluate the change in 
CPSQI and CHADS scores between baseline and different intervals, 
and scores recorded over the extended 12-week follow-up were 
evaluated from pre to post intervention between the IG and CG. 
Regression analysis was used to predict the effects of anxiety and 
depression on the change in CPSQI score. All analyses were conducted 
using SPSS for Windows, version 20.0 (SPSS Inc., Chicago, IL, USA).

Results
Demographic characteristics and baseline CPSQI and 
CHADS scores of participants

Figure 1 shows the flowchart for the enrolment of study 
participants. A total of 84 participants were divided into the IG 
(N=42) and CG (N=42) at baseline. Only 32 IG and 28 CG participants 
completed the study after MTM intervention of the study to 12 weeks 
(Figure 1). Regarding demographic characteristics, no significant 
differences were observed in age, working performance, educational 
level, marital status, sex, and religious belief between the IG and CG 
(Table 1). Furthermore, no significant differences were identified in 
the baseline scores on the CPSQI and baseline anxiety and depression 
scores on the CHADS between the IG and CG (Table 1). 

Change in CPSQI score after MTM intervention

Compared with the baseline score, the IG presented the first, 
but nonsignificant change in CPSQI score after 6 weeks of MTM 
intervention (B=0.43, Wald χ2=3.05, confidence interval [CI]: -0.92 
to 0.05). The CPSQI scores of the IG were significantly lower after 
8 weeks of MTM intervention (B=-1.50, Wald χ2=34.03, CI: -2.00 to 
-1.00) compared with baseline (Table 2). Thus, the MTM intervention 
directly changed the CPSQI score until 12 weeks and the naturalistic 
extended 12-week period. The CPSQI scores changed insignificantly 
in the CG during the 12-week study period.

Variables IG (n=42)
n (%)

CG (n=42)
n (%)

F / Chi-square

Sex .11
Male 3 (7.1) 3 (7.1)
Female 39 (92.9) 39 (92.9)
Age(years) 27.97 ± 4.28 28.14 ± 4.22 .01
Working  performance (years) 5.28 ± 3.34 5.47 ± 3.45 .04
Education level .25
Junior collage 14 (33.3) 13 (31.0)
University 28 (66.7) 29 (69.0)
Martial status .58
Unmarried 30 (71.4) 28 (66.7)
Married 12 (28.6) 14 (33.3)
Religious belief .25
Have 16 (38.1) 15 (35.7)
None 26 (61.9) 27 (64.3)
Baseline 7.93 ± 2.38 8.07 ± 2.27 .01
Baseline  Anxiety 10.20 ± 2.19 10.33 ± 2.02 .08
Baseline  Depression 13.63 ± 2.20 13.57 ± 2.29 .10

Table 1: Demographic characteristics (means/counts, standard deviations/percentages) and baseline CPSQI and CHADS scores between IG and CG.
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Change in anxiety and depression scores after MTM 
intervention

Compared with the baseline score, the IG presented significant 
changes in anxiety scores after 6 weeks of MTM intervention (Table 
2) (B=-1.13, Wald χ2=28.80, CI: -1.55 to -0.72). The anxiety scores 
of the IG were statistically significantly lower after 8 weeks of MTM 
intervention (B=-2.03, Wald χ2=93.89, CI: -2.51 to -1.56) compared 
with baseline. These scores were maintained until 12 weeks. Similarly, 
compared with the baseline score, the IG presented significant 
changes in depression scores after 6 weeks of MTM intervention (B=-
1.57, Wald χ2=23.90, CI: -2.20 to -0.94). The depression scores of the 
IG were significantly lower after 8 weeks of MTM intervention (B=-
2.27, Wald χ2=66.37, CI: -2.81 to -1.72) compared with baseline. These 
scores were maintained until 12 weeks (Table 2). Thus, the MTM 
intervention directly reduced anxiety and depression. The anxiety 
and depression scores on the CHADS changed non-significantly in 
the CG during the 12-week study period.

Effects of MTM intervention maintained during extended 
12-week follow-up

After the study period’s naturalistic extension to 12 weeks, the 
IG presented significant changes in CPSQI score (B=-1.27, Wald 
χ2=23.04, CI: -1.78 to -0.75), anxiety score (B=-1.80, Wald χ2=75.16, 
CI: -2.21 to -1.39), and depression score (B=-1.53, Wald χ2=24.29, CI: 
-2.14 to -0.92) (Table 2) compared with the baseline. The intervention 
exerted positive effects in reducing CPSQI (Figure 2), anxiety (Figure 
3), and depression (Figure 4) score in the IG during the naturalistic 

extended 12-week study period. This finding indicated that the effects 
of the MTM intervention were stable in the IG.

Responders versus non-responders

We divided the participants of the IG into responders and non-
responders after the MTM intervention was complete. Participants 
were considered responders when their CPSQI scores were less 
than 5 and their anxiety and depression scores were less than 8 after 
naturalistic extension of the study to 12 weeks. By the end of the 
naturalistic extension to 12-week study period, 9 of the 27 participants 
in the IG (33.0%) were responders (data not shown), whereas the 
remaining 18 participants of the IG were non-responders. The 
responders were confirmed with CPSQI and CHADS by a psychiatric 
physician through reassessment of their LINE messages.

Mechanisms of CPSQI change during MTM intervention

Figure 5 displays the mediation model for the MTM intervention. 
At 6 weeks, the direct effect was significant, supporting H2 (B=-
1.13) and H3 (B=-1.57) (Table 2). Furthermore, the mediation effect 
was nonsignificant regarding CPSQI in line with H1 (B=-0.43), 
H4 (F=0.14, B=-0.07, SE=0.19, ß=-0.07, T=-0.38) and H5 (F=3.91, 
B=-0.33, SE=0.16, ß=-0.35, T=-1.98) (Table 3). As indicated by the 
hypothetical model at 6 weeks, no mediation effects were found for 
anxiety and depression (Table 3). At 8 weeks, the direct effects were 
significant, supporting H1 (B=-1.50), H2 (B=-2.03), and H3 (B=-
2.27). The mediation effect was significant, supporting H5 (F=7.01, 
B=-0.40, SE=0.15, ß=-0.45, T=-2.65) but disproving H4 (F=0.66, 
B=-0.15, SE=0.19, ß=-0.15, T=-0.81) (Table 3). As indicated by the 

Variables CPSQI Anxiety Depression
Variables B Wald χ2 95% CI B Wald χ2 95% CI B Wald χ2 95% CI
(Constant) 8.59** 190.30 (7.37, 9.81) 9.63** 420.83 (8.72, 10.55) 12.99** 662.99 (12.00, 13.98)
Baseline
2 weeks 0.07 0.33 (-0.16, 0.30) 0.13 0.61 (-0.20, 0.47) -0.33 1.59 (-0.85, 0.19)
4 weeks -0.23 1.76 (-0.58, 0.11) -0.10 0.20 (-0.53, 0.33) -0.37 1.62 (-0.85, 0.18)
6 weeks -0.43 3.05 (-0.92, 0.05) -1.13** 28.80 (-1.55, -0.72) -1.57** 23.90 (-2.20, -0.94)
8 weeks -1.50** 34.03 (-2.00, -1.00) -2.03** 93.89 (-2.51, -1.56) -2.27** 66.37 (-2.81, -1.72)
10 weeks -1.37** 28.74 (-1.91, -0.82) -1.97** 89.33 (-2.37, -1.56) -2.03** 40.37 (-2.66, -1.41)
12 weeks -1.33** 23.96 (-1.82, -0.85) -1.93** 83.76 (-2.34, -1.52) -1.80** 29.72 (-2.45, -1.15)
Extend to 24 weeks -1.27** 23.04 (-1.78, -0.75) -1.80** 75.16 (-2.21, -1.39) -1.53** 24.29 (-2.14, -0.92)

*p < .05; **p < .001

Table 2: Repeated measures GEE analysis of changes in CPSQI score and anxiety and depression scores on CHADS at different time points during MTM 
intervention in IG.

week-0 week-2 week-4 week-6 week-8 week-10 week-12 week-24
intervention group 7.93 7.80 7.40 7.10 5.87 5.90 6.00 6.15
control group 8.07 7.87 7.77 7.67 7.37 7.37 7.47
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5.00

6.00

7.00
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10.00

11.00
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SQ

I 

Figure 2: Overall Chinese version of the Pittsburg Sleep Quality Index (CPSQI) scores recorded at baseline, in 2-week intervals during MTM intervention 
between IG and CG, and after naturalistic extended 12-week study period in IG only.
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hypothetical model in Figure 5, in the IG, the MTM intervention 
began to directly reduce anxiety and depression significantly at 
6 weeks and then reduced the CPSQI score significantly until 12 
weeks. The MTM intervention thus changed anxiety and depression 
scores before changing the CPSQI score (Figures 2-4). At 24 weeks, 

week-0 week-2 week-4 week-6 week-8 week-10 week-12 week-24
intervention group 10.20 9.87 9.53 8.73 7.90 8.03 8.10 8.20
control group 10.33 9.87 9.77 10.00 10.07 10.13 10.20
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Figure 3: Overall Chinese version of Hospital Anxiety and Depression Scale (CHADS) scores for anxiety recorded at baseline, in 2-week intervals during 
MTM intervention between IG and CG, and after naturalistic extended 12-week study period in IG only.

week-0 week-2 week-4 week-6 week-8 week-10 week-12 week-24
intervention group 13.63 13.03 12.80 11.60 10.93 10.93 11.17 11.10
control group 13.57 13.30 13.07 13.10 13.13 12.97 12.90
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Figure 4: Overall Chinese version of Hospital Anxiety and Depression Scale (CHADS) scores for depression recorded at baseline, in 2-week intervals 
during MTM intervention between IG and CG, and after naturalistic extended 12-week study period in IG only.

Variable F B SE β t
6 weeks
Anxiety 0.14 -0.07 0.19 -0.07 -0.38
Depression 3.91 -0.33 0.16 -0.35 -1.98
8 weeks
Anxiety 0.66 -0.15 0.19 -0.15 -0.81
Depression 7.01* -0.40 0.15 -0.45 -2.65*
10 weeks
Anxiety 0.38 -0.08 0.19 -0.08 -0.43
Depression 4.83* -0.38 0.17 -0.38 -2.20*
12 weeks
Anxiety 0.22 -0.03 0.19 -0.03 -0.15
Depression 5.18* -0.41 0.18 -0.40 -2.28*
24 weeks
Anxiety 0.02 -0.02 0.17 -0.02 -0.12
Depression 4.51* -0.39 0.18 -0.37 -2.12*

*p < .05; **p < .001

Table 3: Regression analysis of anxiety and depression score versus CPSQI 
score during MTM intervention in IG.

the MTM intervention significantly mediated poor sleep quality by 
reducing depression in the IG, supporting H5 (Tables 2 and 3).

Discussion
This randomized controlled study investigated whether an 

intervention through a LINE user group improved sleep quality 
and psychological detachment among nurses. Previous studies have 
shown that mindful or mantra meditation exerts a moderate effect 
for reducing psychological symptoms (e.g., stress, depression, and 
anxiety) [22] and for improving physical symptoms (e.g., sleep 
disorders) [13]. Wolever et al. [23] found moderate evidence that 8 
weeks of mindfulness meditation improved anxiety and depression 
and some evidence that mindfulness meditation improved stress 
and mental-health-related quality of life (e.g., sleep). By contrast, 
Moritz et al. [14] reported evidence of no or only slight effect of MM 
on emotional symptoms. Goyal et al. [15] found no evidence that 
meditation programs are more favorable than any active treatment 
(e.g., drugs, exercise, and other behavioral therapies). We discovered 
that the MTM intervention effectively improved anxiety, depression 
(psychological detachment), and sleep quality. During the period of 
naturalistic extension study to 24-week, the CPSQI scores of 33% 
(9/27) of participants in the IG decreased to less than 5. This result 
showed that the effect of the MTM intervention remained stable and 
that the intervention improved upon poor sleep quality.
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Previous studies have discovered that the effect of different 
self-help MM interventions tended to be less than that of expect in 
meditation programs for improving sleep, anxiety and depression 
[15]. The effects of the intervention implemented through the LINE 
user group in this study may indicate that intervention at a fixed 
time daily is necessary to achieve significant meaningful results for 
nurses. Many studies have been conducted in which interventions 
for poor sleep quality were applied without intensive guidance; 
these studies discovered weak or nonsignificant effects [24,25]. This 
result may be because people are perhaps less willing to participate 
in an intervention if extra support is not provided. In addition, the 
MTM intervention in the present study produced strong effects for 
participants in the same LINE user group, as membership of this 
group may have resulted in higher motivation to achieve intervention 
targets than expected. Its potential effect may be greater in nurses, 
because the intervention through LINE user groups is a wider reach 
and more participants can use it because of its low cost [26]. Thus, 
future studies should evaluate the effectiveness and convenience of 
intervention through LINE user groups.

Reduced sleep effort has been suggested to be one of the core 
mechanisms of psychological interventions for sleep [27,28]. Cuijpers 
et al. [29] reported that meditation intervention exerted significant 
effects on psychological detachment and sleep. In the present study, 
we also found that the intervention increased sleep quality by reducing 
depression. This finding shows that MTM intervention may improve 
poor mental health resulting from job-related rumination and poor 
sleep quality in people with comorbid psychological detachment 
and sleep problems. The present study results indicated that MTM 
intervention improved anxiety and depression before improving 

poor sleep quality. Thus, MTM may be a valuable intervention 
for improving sleep. The present study showed that the MTM 
intervention positively and directly improved anxiety, depression, 
and sleep quality and that depression played a mediation role. This 
trial is the first to provide empirical evidence for this hypothesis. 
Additional studies should investigate whether the effect of the MTM 
intervention on sleep is mediated through reduction of depression or 
through other mechanisms and it needs more studies in the future.

Conclusion
Our data suggest that the MTM intervention, implemented 

through a LINE user group, exerts a positive effect on sleep quality, 
anxiety, and depression, which can be a substantial benefit for nurses. 
Nurses should use MTM, which is simple and easy to learn, as a 
coping strategy because it is a safe and cheap method that can be 
used to improve sleep quality and increase psychological detachment. 
In addition, this study demonstrated that LINE user groups may be 
highly useful tools for delivering self-help intervention in health care.

Study Limitations
First, this study enrolled nurses, who are well-trained professional 

staff. The study results may only be valid for professionals working 
in shifts who exhibit similar attributes and work-related stress, 
such as firemen, policemen, and medical staff who experience high 
professional stress and a blurring of the line between work and off-
duty life.

Second, the sample size was insufficient; thus, more underlying 
mechanisms could not be investigated in this study. Although 
serial multiple analyses confirmed the core hypothesis that MTM 
intervention affects anxiety, depression, and poor sleep quality, 
the other mechanisms of the intervention remain unclear. It was 
hypothesized that MTM reduces anxiety and depression and 
increases sleep quality both directly and indirectly. To present a clear 
conclusion on the mechanisms underlying the effects of the MTM 
intervention on anxiety, depression, and poor sleep quality, more 
longitudinal and long terms research are required.

What this study adds

• The MTM intervention directly exerted positive effects on poor 
sleep quality, anxiety, and depression.

• The MTM intervention changed anxiety and depression scores 
before changing CPSQI scores.

• MTM improved poor sleep quality by reducing depression.

• MTM is a cheap, safe, and easy-to-learn method that can be used 
by nurses to cope with poor sleep quality, anxiety, and depression.

• This study demonstrated that a LINE user group may be a highly 
useful tool for delivering self-help intervention in health care.
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