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ABSTRACT

Objective: To evaluate the effect of educational strategies on sleep quality and its relation to diabetes-related distress and glycemic 
control in people with type 2 diabetes mellitus (DM2). Materials and methods: Randomized clinical trial involving two groups. Group 
1 (G1, n = 45) received verbal guidance and leaflets on sleep hygiene strategies and group 2 (G2, n = 46) received usual health care 
guidelines on self-care with the feet. Sleep was assessed by the Pittsburgh Sleep Quality Inventory and diabetes-related distress by the 
Diabetes Distress Scale. Linear mixed-effects models and linear regression model were used for the statistical analysis. Results: At the 
end of the follow-up, sleep quality improvement (p = 0.02) was verified in G1. Low diabetes-related distress score (p = 0.03), being male 
(p = 0.02), belonging to G1 (p = 0.002), and age (p = 0.04) contributed to better sleep quality. Conclusion: Educational guidelines on 
sleep hygiene in patients with DM2 were effective in improving sleep quality, measured by the PSQI instrument and emotional stress 
related to diabetes as assessed by the Diabetes Distress Scale.
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Theme: Chronic care.

Contribution to the discipline: The findings of this study reinforce the importance of health professionals integrally knowing the 
patient with diabetes mellitus type 2 (DM2), making the approach and evaluation of the sleep pattern part of the clinical practice, 
so that sleep hygiene interventions are proposed according to each need. In addition, sleep hygiene actions can improve disease-
related stress and quality of life, which reflects on positive attitudes to control the disease.
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Efecto de estrategias educativas en 
la calidad del sueño en personas con 
diabetes: ensayo clínico aleatorizado

RESUMEN

Objetivo: evaluar el efecto de estrategias educativas en la calidad del sueño y su relación con el estrés emocional asociado con 
diabetes en personas con DM2. Materiales y método: ensayo clínico aleatorizado con dos grupos. El grupo 1 (G1, n = 45) tuvo orien-
taciones verbales y folletos acerca de estrategias de higiene del sueño; el grupo 2 (G2, n = 46), orientaciones usuales de las unidades 
de salud sobre autocuidado con los pies. El sueño se evaluó por el Pittsburgh Sleep Quality Inventory (PSQI-BR), y el estrés emocional, 
por el Diabetes Distress Scale (B-DDS). Se emplearon modelos lineales de efectos mixtos y modelo de regresión lineal para análisis es-
tadísticas. Resultados: al término del seguimiento, se encontró mejoría de la calidad del sueño (p = 0,02) en el G1. Bajo índice de estrés 
emocional (p = 0,03), ser del sexo masculino (p = 0,02), pertenecer al G1 (p = 0,002) y edad (p = 0,04) contribuyeron a mejor calidad 
del sueño. Conclusión: orientaciones educativas acerca de la higiene del sueño en pacientes con DM2 fueron efectivas en la mejoría de 
la puntuación de la calidad del sueño, mensurada por el instrumento PSQI-BR, y del estrés emocional relacionado con diabetes, evaluado 
por el instrumento del B-DDS. 

PALABRAS CLAVE (fuente: DeCS)

Sueño; higiene del sueño; Diabetes Mellitus tipo 2; estrés psicológico; Enfermería.
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Efeito de estratégias educativas na 
qualidade do sono de pessoas com 

diabetes: ensaio clínico randomizado
RESUMO

Objetivo: avaliar o efeito de estratégias educativas sobre a qualidade do sono e sua relação com o estresse emocional associado 
com o diabetes em pessoas com DM2. Materiais e método: ensaio clínico randomizado com dois grupos. O grupo 1 (G1, n = 45) recebeu 
orientações verbais e folhetos sobre estratégias de higiene do sono; o grupo 2 (G2, n = 46), orientações usuais das unidades de saúde 
sobre autocuidado com os pés. O sono foi avaliado pelo Pittsburgh Sleep Quality Inventory (PSQI-BR), e o estresse emocional, pelo Diabe-
tes Distress Scale (B-DDS). Utilizaram-se modelos lineares de efeitos mistos e modelo de regressão linear para as análises estatísticas. 
Resultados: no final do seguimento, verificou-se melhora da qualidade do sono (p = 0,02) no G1. Baixo escore de estresse emocional (p 
= 0,03), ser do sexo masculino (p = 0,02), pertencer ao G1 (p = 0,002) e idade (p = 0,04) contribuíram para melhor qualidade do sono. 
Conclusão: orientações educativas sobre a higiene do sono em pacientes com DM2 foram efetivas na melhora da pontuação da qualidade 
do sono, mensurada pelo instrumento PSQI-BR, e do diabetes-related emotional distress, avaliado pelo instrumento do B-DDS. 

PALAVRAS-CHAVE (fonte: DeCS)

Sono; higiene do sono; Diabetes Mellitus tipo 2; estresse psicológico; Enfermagem.
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Introduction	

The International Diabetes Federation (IDF) estimated in 
2017 that approximately 425-million people live with Diabe-
tes Mellitus (DM) in the world. In 2045, this number could ex-
ceed 629-million people (1). In that same year, approximately 
12.4-million Brazilian adults between 20 and 79 years of age 
lived with DM, which led the country to be considered the first in 
South and Central America, and the fourth largest in the world 
with adults with DM, considering the total population (1). Dia-
betes Mellitus type 2 (DM2) is the most prevalent type of this 
chronic condition.

In the literature, the relationship between DM2 and sleep dis-
orders is well established (2-4). People with this chronic condition 
commonly have alterations in sleep pattern, like difficulty in initi-
ating and maintaining sleep, daytime sleepiness, and poor sleep 
quality (5-8). The study showed that 55 % of the people with DM2 
had low quality of sleep, according to the Pittsburgh Sleep Qual-
ity Inventory (PSQI) (9). The low quality of sleep can affect the 
physical and emotional wellbeing, and contribute negatively in the 
treatment of DM2 (9).

In addition, because of the complex condition that DM2 may 
require, many patients might experience difficulties in modifying 
their lifestyles, which involves changes in eating habits, perfor-
mance of physical activity, and adherence to drug treatment; 
thus, they can suffer important psychological impacts, such as in-
creased levels of diabetes-related emotional distress. High levels 
of diabetes-related emotional distress are significantly related to 
poor sleep quality and higher levels of glycated hemoglobin (A1c) 
in different scenarios and types of studies (9-11).

Some non-pharmacological measures, such as interventions 
involving cognitive-behavioral therapy, exposure to light, perfor-
mance of physical activity, sleep hygiene, and relaxation therapies 
are aimed at improving the quality of sleep and can contribute 
to diminishing diabetes-related distress (12-16); consequently, an 
increase in self-care may be observed to manage DM. However, 
the relationship between sleep quality and diabetes-related dis-
tress still remains close, suggesting the need for further studies 
to better elucidate it. In this sense, the aim of this study was to 
evaluate the effect of educational strategies based on sleep hy-
giene on the quality of sleep and its relation with diabetes-related 
emotional distress in people with DM2. 

Method	

Study design

This was a randomized clinical trial, parallel and composed 
of two arms — Group 1 (G1) and Group 2 (G2). The study took 
place in four units of Family Health Strategies (FHS) from a mu-
nicipality of the south of Minas Gerais, Brazil. The study was con-
ducted between September 2015 and August 2016, approved by 
the Ethics Committee in local research, with favorable concept 
(1.183.930/2016), and registered in the Brazilian Registry of Clini-
cal Trials (ReBEC, RBR-468WM2). The Consolidated Statement of 
Reporting Trials (CONSORT) (17) was followed for randomization, 
blinding, monitoring, and analyzing the data. 

Participants

Participants in this study were people with DM2, who are 
adults and who treat this chronic condition in the FHS units where 
this study was carried out. The study included users who had been 
on DM2 treatment for at least six months, who had poor sleep 
quality (score > 5 points), measured through the PSQI (18),

 who 
were not on any pharmacological or non-pharmacological treat-
ment that interfered with sleep and who had telephone access 
(mobile or landline). The study excluded participants who had 
insufficient cognitive behavior, according to the educational lev-
els, through the Mini-mental State Examination (MMSE) instrument 
(19), and those who worked nights. The discontinuity criteria were: 
No attendance or withdrawal at any of the scheduled meetings 
and start of pharmacological/non-pharmacological treatment that 
interfered with sleep. 

Sample size

The sample size was estimated by considering the methodolo-
gy to calculate the sample according to the unpaired student t test 
from the results observed in a prior study (20). A power of 80 % 
and a level of significance of 1.25 % were assumed in the sample 
calculations. This level of significance was determined through 
the Bonferroni correction. After considering a 20 % loss rate, the 
sample consisted of at least 47 participants in each group.

Intervention program

The intervention program was comprised of two groups, G1 
and G2, monitored throughout 90 days through four face-to-face 
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meetings: Baseline (T0), 30 days after T0 (T1), 60 days after T0 (T2), 
and 90 days after T0 (T3). There were also weekly telephone rein-
forcements up to 60 days of follow-up, totaling four face-to-face 
meetings and six telephone contacts per group.

In T0 (baseline), the first face-to-face meeting took place with 
the participants from both groups (G1 and G2) to explain the objec-
tives of the study and obtain the agreement to participate in the 
research. After accepting to participate in the study, the partici-
pants were led to a private room in the FHS. Afterwards, the in-
struments for sociodemographic and clinical characterization were 
applied, to evaluate the cognitive state, to measure the quality of 
sleep and the diabetes-related emotional distress. The participants 
Who obtained a total score of the PSQI > 5 points and sufficient 
cognitive state according to the level of schooling were random-
ized into both groups (G1 or G2) and were given the order to draw 
blood to measure A1c levels.

The participants from G1, during T0, received educational guid-
ance on sleep hygiene based on national and international guidelines 
on DM and sleep (21, 22) in effect during the study period. Hygiene 
is considered a psycho-educational intervention, which consists 
of teaching the person to avoid external or environmental factors 
that generate adverse and harmful effects to sleep (22).

The orientation sessions lasted from 30 to 40 minutes and 
were conducted personally by the principal researcher through 
verbal orientations and leaflets. The orientations carried out in-
volved aspects to promote improved quality of sleep, such as: 
Maintaining a quiet, dark environment and with pleasant temper-
ature to sleep; going to bed only when sleepy; not reading, writ-
ing, eating, watching television, talking on the phone, or playing 
card games in bed; getting up in case of not falling asleep within 
20 minutes; using relaxation techniques, like breathing, concen-
tration, and stretching before going to sleep; maintaining regular 
hours for sleeping; not eating heavily prior to going to sleep, pre-
ferring small portions or a snack; not drinking coffee, black tea 
or mate, soft drinks, chocolate, or alcohol for four to six hours 
before bedtime; not smoking for at least four to six hours before 
bedtime; avoiding long rests after lunch (more than one hour) or 
decreasing daytime naps; avoiding physical activity four hours 
or less before bedtime; getting exposed to sunlight daily for 40 
minutes in the first half of the morning or late afternoon. These 
periods were chosen as a protection measure against possible 
sun damage to the skin of the participants. During T1 and T2, the 

meetings were meant to reinforce the educational orientations 
and clear doubts expressed by the participants. This took place 
weekly via telephone contact between T0 and T1 and T1 and T2.

For G2, during T0, the participants received orientations about 
care of the feet, focused on hygiene, hydration, proper use of ap-
propriate shoes and socks, and toenail cutting (21). Said orienta-
tion was proposed because it was a strategy already in use in the 
units where the data were collected and because it was not as-
sociated with the quality of sleep. This group also received face-
to-face reinforcements and telephone contacts in the same way 
as G1, while reinforcing self-care guidelines with the feet. Lastly, 
during T3, the study variables of the participants from both groups 
(G1 and G2) were measured again. In this phase, a previously 
trained research collaborator collected the data.

The participants from groups G1 and G2 were composed 
of individuals from the four FHS units. To avoid contact among 
the participants from both groups, the schedules of the face-to-
face meetings were carried out at intervals, so that the partici-
pants would not see each other in the health unit. During the 
data collection, the participants were also guided to not reveal 
the group to which they belonged.

Data collection

The sociodemographic and clinical variables were obtained 
through a semi-structured instrument and subdivided into so-
ciodemographic information: Age in complete years, sex, marital 
status, schooling, occupation, monthly family income, and with 
whom they currently reside; clinical information: Time of DM2 
treatment in months, co-morbidities, medications taken, perfor-
mance of physical activity, smoking and consumption of alcoholic 
beverages were also variables addressed. Anthropometric mea-
surements of weight, height, body mass index (BMI), and abdominal 
circumference were also performed.

To evaluate general cognitive functioning, the MMSE was used 
(19, 23). The instrument has 11 items with maximum score of 30 
points adjusted according to the individual’s level of schooling: Il-
literate: MMSE > 20 points; schooling of 1-4 years: MMSE > 25 
points; schooling of 5-8 years: MMSE > 26.5 points; schooling of 
9-11 years: MMSE > 28 points; schooling over 11 years: MMSE > 
29 points (24).
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The quality of sleep was measured through the Brazilian ver-
sion of the PSQI (PSQUI-BR) (18). The internal consistency of this 
version measured through Cronbach’s alpha coefficient, was 0.73, 
which indicated high degree of internal consistency. This instru-
ment evaluates the quality of sleep in relation to the last month 
and aims to provide a measure of standardized sleep quality be-
tween “good sleepers” and “bad sleepers”. It is composed of four 
open questions and six semi-open questions divided into seven 
domains: Subjective quality, latency, duration, habitual efficiency 
and sleep disorders, use of sleep medications and disorders dur-
ing the day; the maximum score is 21 points. Scores above five 
points indicate poor quality of sleep pattern (18).

Diabetes-related emotional distress was measured through the 
Brazilian version of the Diabetes Distress Scale (B-DDS) (24). 
The instrument is composed of 17 items divided into four domains: 
Emotional burden (5 items); physician-related distress (4 items); 
regimen-related distress (5 items), and diabetes related interper-
sonal distress (3 items). The scale used is Likert type, which varies 
between 1 (it is not a problem) and 6 (it is a very important prob-
lem) points. The sum of the responses of the four domains divided 
by the number of items generates a total score that varies between 
1 and 6. Values below 2.0 indicate little or no diabetes-related dis-
tress; values between 2.0 and 2.9 indicate moderate distress re-
lated to diabetes, and values ≥ 3.0 indicate high diabetes-related 
distress (25). All the data, except those of participant characteriza-
tion, were collected during T0 and T3; the measurement of A1c was 
conducted within five days after T0. The method used to measure 
A1c followed the recommendations of the National Glyco-hemo-
globin Standardization Program (NGSP) and was standardized by 
the reference of Diabetes Control and Complications Trial (DCCT) 
(26). Pre-intervention blood collection occurred in the laboratory 
of the municipality where the study took place, using the high-
performance liquid chromatography technique.

Recruitment, randomization, allocation, 
and blinding

By means of a list of persons registered in the health units, 
the medical records of each of the eligible participants were ac-
cessed. Then the individuals were invited individually, by tele-
phone, to participate in the study. On the scheduled day, the 
interviewer reinforced the invitation and explained the research 
steps. A member of the research team who was not in contact 
with the participants prepared a random sequence list generated 

by the website www.randomization.com, which considered the 
random-sized block method with 100 participants. The randomized 
list was sequentially numbered and sealed individually in opaque 
envelopes, to hide them from the researchers. A number exceed-
ing the sample calculation was prepared due to possible losses 
during data collection. At the end of the first meeting (baseline), 
after implementing the measurement instruments, the principal 
researcher opened, in the sequence, each envelope and placed 
the participant in one of the groups (G1 or G2). At the end of the 
follow up, a research collaborator, who was not in contact with 
the study participants, collected the data to avoid collection bias. 

Data analysis

Descriptive statistics was used to characterize the sample in 
the baseline, student t test, Mann-Whitney non-parametric test, 
chi-squared test. The Kolmogorov-Smirnov test was used to eval-
uate variable normality. For comparisons between groups with 
regard to the variables of sleep quality and emotional stress mea-
sured over time, linear models of mixed effects were proposed. 
For cases where the assumptions of the model were not met, the 
Box-Cox transformation was applied to the dependent variable.

A multiple linear regression model was constructed to evalu-
ate the relationship between a set of independent variables (BMI, 
emotional stress, age, time of treatment, sex, marital status, peo-
ple with whom they live, monthly family income, physical activity, 
and group) and quality of sleep. This model was adjusted by the 
quality of sleep at baseline. The value of the R2 explanation coef-
ficient was reported for the adjusted model (27), which suggests 
the following classification of the R2 explanation coefficient of 0.01 
up to 0.08 (weak); 0.09 to 0.24 (moderate); and ≥0.25 (strong). 
The analyses were performed through the SAS software version 
9.4 and 5 % level of significance was considered.

Results	

A total of 189 individuals had eligibility criteria. Of these, 87 
did not meet the inclusion criteria, and two refused to participate 
in the study. There were losses throughout the follow up in both 
groups. Five participants did not continue in G1 and four in G2 
because they started pharmacological treatment that interfered 
with sleep (Figure 1). None of the participants reported compli-
cations or any damage attributed to the intervention during the 
study program. 



7

Effect of Educational Strategies on the Sleep Quality of People with Diabetes: Randomized Clinical Trial  l  Flávia Helena Pereira and others

Figure 1. Flow diagram of the study participants per CONSORT (Paraguaçu, Minas Gerais, Brazil, 2016)

Source: Own elaboration.

Inclusion Evaluated for eligibility (n = 189)

Excluded (n = 89)
    Did not meet the inclusion criteria (n = 87)
    Refused to participate (n = 2)

Randomized (n = 100)

Allocated into group 1 (n = 50)
Received interventions of measures of sleep 
hygiene and exposure to light (n = 50)

Allocation

Allocated into group 2 (n = 50)
Received orientation on care with the 
feet (n = 50)

Follow up

Loss of follow up (n = 5)
Interrupted intervention: began the use of 
medications to sleep or which interfered 
with sleep

Loss of follow up (n = 4)
Interrupted intervention: began the use 
of medications to sleep or which inter-
fered with sleep

Analysis

Analyzed (n = 45) Analyzed (n = 46)

Table 1 presents the sociodemographic and clinical charac-
teristics of the participants at the baseline. The sample has pre-
dominance of women (57.14 %), with mean age of 54.87 ± 6.96 
years. Most of the participants (71.43 %) had 1 to 8 years of 
schooling. The measurement of A1c was 8.18 ± 2.07. With the 
exception of gender and self-report of physical activity, there 
were no significant differences between the groups.

To compare the variables of quality of sleep and diabetes-
related emotional distress (and their domains), linear models of 
mixed effects were used. In the patients included in G1, the re-
sults evidenced that the sleep hygiene strategies were effective 
in reducing the PSQI score (p < 0.01), however they were not 

able to characterize these participants as good sleepers (score 
of 5.02 at the end of follow-up). There was a significant decrease 
in the levels of diabetes-related emotional distress (p <0.01), 
in the domains related to physician-related distress (p <0.01) 
and regimen-related distress (p <0.01); thus, the sleep hygiene 
strategies contributed to reducing the levels of emotional stress 
from moderate (2.13 ± 1.10) to little or no emotional distress 
(1.51 ± 0.51). In addition, in G2, a significant reduction of PSQI 
levels was also observed (p <0.01), of diabetes-related emo-
tional distress (p < 0.01), as well as of the domains of emotional 
burden (p < 0.01) and regimen-related distress (p < 0.01). A signif-
icantly higher PSQI score reduction was observed among G1 partici-
pants compared to G2 (p <0.02) at the end of follow-up (Table 2).
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Characteristics of the participants Total
(n = 91)

G1
(n = 45)

G2
(n = 46) p value*

Age (years), mean (SD †) 54,87 (6,96) 55,78 (7,40) 53,98 (6,45) 0,11 ‡

Gender (% female) 57,14 68,89 45,65 0,02§

Marital status (% married) 58,24 53,33 63,04 0,34§

Occupation (%)

   Not employed 62,64 71,11 54,35

   Employed 37,36 28,89 45,65 0,09§

Monthly income (%)

    <R$1.000,00 36,26 40,00 32,61

   <R$1.000,00 63,74 60,00 67,39 0,46||

Years of schooling (%)

   None 15,38 15,56 15,22

   1-8 years 71,43 73,33 69,56

   9 or more 13,19 11,11 15,22 0,84||

Self-reported physical activity (%)

   No 75,82 66,67 84,78

   Yes 24,18 33,33 15,22 0,04||

BMI (Kg/m2), mean (SD†) 31,24 (5,69) 31,29 (6,07) 31,20 (5,35) 0,92||

Time of DM2 treatment (years), mean (SD†) 7,32 (5,98) 6,59 (5,62) 8,03(6,30) 0,28||

Associated clinical conditions (n), (%)

  Systemic Arterial Hypertension 62,00 (68,13) 32,00 (71,11) 30,00 (65,22) 0,54§

 Dyslipidemia 31,00 (34,07) 17,00 (37,78) 14,00 (30,43) 0,45§

A1c¶ - %, mean (SD†) 8,18 (2,07) 8,12 (1,92) 8,23 (2,22) 0,96||

Table 1. Comparison of sociodemographic and clinical data among people with DM2 from G1 and G2 in the baseline 
(Paraguaçu, Minas Gerais, Brazil, 2016)

* 	 p value, † Standard deviation, ‡ p value obtained through the non-paired student t test, § p value obtained through the chi-squared test, || p value obtained through the Mann-Whitney test, ¶ 
Glycated hemoglobin.

Source: Own elaboration.
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Variables Group Baseline
mean + SD

3rd month
mean + SD p value*

PSQI, mean (SD‡)

G1 9,84 (2,89) 5,02 (3,00) <0,01

G2 9,57 (2,83) 6,30 (3,50) <0,01

p value† 0,70 0,02 -----

DDS, mean (SD‡)

G1 2,13 (1,10) 1,51 (0,51) <0,01

G2 1,95 (0,91) 1,42 (0,58) <0,01

p value† 0,47 0,30 -----

Emotional burden, mean (SD‡)

G1 2,67 (1,45) 2,20 (1,07) 0,05

G2 2,42 (1,35) 1,83 (0,95) <0,01

p value† 0,37 0,13 -----

Physician-related distress, mean (SD‡)

G1 1,82 (1,20) 1,17 (0,45) <0,01

G2 1,63 (1,14) 1,30 (0,80) 0,06

p value† 0,26 0,75 -----

Regimen-related distress, mean (SD‡)

G1 2,17 (1,27) 1,30 (0,51) <0,01

G2 2,19 (1,34) 1,32 (0,72) <0,01

p value† 0,95 0,72 -----

Diabetes related interpersonal distress, mean (SD‡)

G1 1,58 (1,34) 1,17 (0,56) 0,08

G2 1,21 (0,57) 1,04 (0,17) 0,15

p value† 0,24 0,38 -----

Table 3 shows a multiple linear regression model construct-
ed to evaluate the relationship between a set of independent 
variables and the dependent variable (quality of sleep). The 
quality of sleep at the end of the follow up was associated with 
the variables of diabetes-related emotional distress (p = 0.04), 
age (p = 0.04), sex (p = 0.01), and group (p < 0.01). The in-
crease of 1 point in the DDS score contributed to the increase of 
1.22 points in the PSQI score; in the age variable, the increase 

Table 2. Intra- and inter-group comparisons according to the variables over time — baseline and three months after follow up 
(Paraguaçu, Minas Gerais, Brazil, 2016)

*intra-group p-value, †p-valor between groups, ‡ Standard deviation. 

Source: Own elaboration.

of one year in age implies an increase of 0.09 in the PSQI score; 
being of female gender meant an increase of 1.57 points in the 
PSQI score when compared to the individuals of male sex, and 
– finally – being included in G1 contributed to diminishing 1.77 
points in the PSQI score when compared to G2. Thus, the model 
was able to explain 32 % of the variability of the dependent vari-
able, with the correlation coefficient considered strong, accord-
ing to Cohen (27) (Table 3).
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Variable outcome † Independent variables Coefficient

95 %
confidence interval

p-value* R²
L. I. L. S.

PSQI‡
 

BMI§ – T3 -0,06 -0,17 0,06 0,34

0,32
 

DDS || - T3 1,22 0,05 2,39 0,04

Age 0,09 0,01 0,17 0,04

Time of treatment -0,05 -0,15 0,06 0,36

Sex (ref = Male) 1,57 0,29 2,86 0,01

Marital status
(ref = Without mate)

0,55 -0,68 1,77 0,38

Lives with
(ref = with another person)

1,00 -1,07 3,06 0,34

Monthly family income
(ref = <R$1.000,00)

0,32 -0,90 1,54 0,60

Group (ref = G2) -1,77 -2,98 -0,56 <0,01

Self-reported physical activity
(ref = No)

-0,69 -2,09 0,72 0,33

Discussion	

This study evaluated educational strategies to improve the 
quality of sleep and the relationship with emotional stress associ-
ated with diabetes. The reduced mean values of the PSQI and DDS 
scores were statistically significant and describe improved quality 
of sleep and of the levels of emotional stress in the participants 
from G1, which is corroborated by previous studies (28, 29).

Table 3. Multiple linear regression analysis between quality of sleep and the independent variables 
(Paraguaçu, Minas Gerais, Brazil, 2016)

* p-value; † the model was adjusted by the PSQI measurement in T0, ‡ Pittsburgh sleep quality index, § Body Mass Index, || Diabetes Distress Scale.

Source: Own elaboration.

A randomized clinical trial investigating the effects of a non-
pharmacological care plan, which included sleep hygiene and self-
care guidelines in people with DM2, revealed similar results to 
our study, with significant reduction in the score of quality of sleep 
(PSQI from 9.05 to 4.79) in the group receiving said care plan af-
ter 75 days of follow-up; however, no significant differences were 
found between the groups studied (29). At the same time, another 
study using sleep hygiene measures in hemodialysis patients also 



11

Effect of Educational Strategies on the Sleep Quality of People with Diabetes: Randomized Clinical Trial  l  Flávia Helena Pereira and others

observed a statistically significant difference between the groups 
at the end of the sleep quality follow-up with a reduction in the 
mean PSQI score from 12.7 to 7.03 (30).

In this study, regarding diabetes-related emotional distress, the 
participants included in G1 showed significant reduction through-
out the follow up. Studies indicate the existence of an association 
between sleep and diabetes-related distress, given that reduced 
sleep time refers to an increase of this stress, and these factors 
can impact upon the quality of life of individuals with DM2 (31-33). 
As guidelines are developed to improve sleep, it is also possible 
to observe reduced levels of diabetes-related emotional distress.

The variables of belonging to G1, age, and female sex were 
also involved in the quality of sleep. Being included in G1 contrib-
uted to a significant reduction of 1.86 points in the PSQI score 
when compared with G2. In turn, being female has significantly 
contributed to worsening sleep quality. These results confirm 
what has already been described previously, that is, the strong 
relation between low quality of sleep and being female (34, 35). 
Age was another variable that also contributed to worsening 
the quality of sleep, given that the increase of one year con-
tributed to a worse PSQI score, in a mean of 0.09. This result 
agrees with a study carried out in Brazil with a sample of 1,024 
participants, between 20 and 80 years of age in which a linear 
increase was observed between waking after the onset of sleep 
and aging. In addition, total sleep time, sleep efficiency, and 
slow-wave sleep were also reduced with aging, which indicated 
a negative factor with aging. It is highlighted that these results 
were not related with gender (36).

Another finding of the study, although unexpected, was the 
fact that G2 showed improvement in sleep quality scores. How-
ever, this reduction was not sufficient to classify patients as 
“good sleepers”. There were also reduced levels of diabetes-
related emotional distress. Moreover, this group was initially 
classified with little or no diabetes-related distress. The fact that 
both groups received orientations focused on improving self-

care, whether sleep hygiene guidelines or foot care, may have 
influenced this finding. Another hypothesis would be contact be-
tween participants from G1 and G2, which may have contributed 
to the exchange of knowledge of actions directed toward sleep 
hygiene. Thus, in the future and as a continuation of this study, 
it would be important to investigate the effectiveness of these 
interventions together with a “pure” control group, that is, based 
on the usual treatment received in the service, field of study. 

The strong points of this study were to involve educational 
strategies associated with telephone reinforcement, in addition 
to performing the study in the primary care service, where most 
people with DM2 are followed up, which allows replicating the 
strategies of this study in other services with the same level of 
complexity. However, this study has some limitations: The absence 
of a formal recording instrument (sleep log) for the participants, 
measurement of the quality of sleep by subjective instrument, and 
failure to measure how much and how the participants adhered 
to the sun exposure; in addition, the absence of control over the 
fact that the day is overcast or rainy, as well as the seasons of 
the year, the short follow-up period of the participants, and the 
possibility of contaminating the control group (because they are 
units with low number of users; exchange of knowledge among 
participants, contact with information provided by the media or 
even other health professionals) are also possible limitations.

Conclusion	

After 90 days of follow up it is concluded with this study that 
conducting face-to-face educational strategies based on sleep 
hygiene (with verbal orientation and leaflets), combined with tele-
phone reinforcements, were effective to improve sleep quality in 
patients with DM2, measured through the PSQI-BR instrument, 
and of the diabetes-related emotional distress, evaluated through 
the B-DDS instrument. Said educational orientations are low-cost 
strategies and can be implemented in the nurse’s clinical practice 
together with patients with DM2.
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