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ARTICLE

Pain-induced depression is related to 
overestimation of sleep quality in a very 
elderly population with pain
Depressão-dor induzida está relacionada à superestimação da qualidade do sono em 
longevos com dor
Ricardo Humberto Felix1,2, Carla Bezerra Lopes Almeida¹, Renata Carvalho Cremaschi2,3,, Fernando 
Morgadinho Coelho2,3, Fânia Cristina Santos¹

Sleep disorders and chronic pain are public health prob-
lems leading to significant functional and social impact on 
aging¹. Pain, chronic diseases, psychiatric illnesses, use of 
medications, and primary sleep disorders are prevalent in 
very elderly people resulting in impairment of the quality of 
their sleep2,3.

Many clinical conditions are associated with pain and 
aging. Osteoarthritis, rheumatoid arthritis, and neurologic 

disorders cause persistent pain resulting in disability, depres-
sion, social isolation, fatigue, and sleep complaints3. Over 
70% of older people have chronic pain leading to impairment 
of activities of daily life4,5,6.

Although the prevalence of sleep disorders in patients 
with chronic pain ranges between 50% and 88%, the percep-
tion of this issue is poor7. Being deprived of sleep increases pain 
and pain impairs sleep quality. Poor sleep quality gives rise to 
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ABSTRACT
Objective: To study the quality of sleep in very elderly people with chronic pain. Methods: We investigated 51 very elderly people without 
dementia and with chronic pain according to the Geriatric Pain Measure. Katz and Lawton questionnaires were used to evaluate 
functionality. The Geriatric Depression Scale and Geriatric Psychosocial Assessment of Pain-induced Depression were also used. 
Self-perceptions of sleep and quality of sleep were checked using the Pittsburgh Sleep Quality Index. Results: Moderate pain was seen in 
64.7% participants. The tracking of depression was positive for 41.2%. Poor quality of sleep was noted in 49% of them, but 82.3% perceived 
that they had a very good, or a good, sleep. The main factors associated with poor sleep quality were measurement of pain, self-perception 
of sleep, and pain-induced depression. Conclusion: Very elderly people with chronic pain, and without dementia, had a higher prevalence 
of poor sleep; however, they overestimated their sleep quality. Poor quality of sleep was associated with a poor self-perception of sleep 
and pain-induced depression.

Keywords: chronic pain; sleep; aging; aged.

RESUMO
Objetivo: Estudar a qualidade do sono em longevos com dor crônica. Métodos: Foram investigados 51 longevos sem demência e com dor 
crônica de acordo com o Geriatric Pain Measure. Os questionários de Katz e Lawton foram utilizados para avaliar a funcionalidade. Para 
o rastreio de depressão foram usados o Geriatric Depression Scale e Geriatric Psychosocial Assessment of Pain-induced Depression. 
Auto-percepção e qualidade do sono, de acordo com o Pittsburgh Sleep Quality Index, também foram verificados. Resultados: Dor moderada 
foi observada em 64,7% dos participantes. O rastreamento de depressão foi positivo para 41,2% da amostra. Má qualidade do sono foi 
observada em 49% deles, entretanto 82,3% dos participantes tiveram uma muito boa ou boa auto-percepção do sono. Os principais 
fatores associados à má qualidade do sono foram mensuração da dor, auto-percepção ruim do sono e depressão induzida por dor. 
Conclusão: Os longevos com dor crônica e sem demência apresentam maior prevalência de sono de má qualidade, entretanto com 
superestimação desta. A má qualidade do sono foi associada com auto-percepção do sono ruim e depressão induzida por dor.
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metabolic and cardiovascular morbidities, as well as impairing 
social interaction with a subsequent higher risk of mortality7.

However, many old people and their families believe that 
pain is a regular symptom of aging and they are reluctant to 
talk about it to avoid procedures, medications, and side ef-
fects of possible treatments8.

Nowadays, pharmacological and non-pharmacological 
treatments for the control of pain and sleep disorders are much 
more accessible. However, the quality of sleep and chronic pain 
in the very elderly population are still underestimated7.

Depression, sleep, and dementia have an intrinsic rela-
tionship. Cognitive symptoms due to severe depression are 
real, as well as symptoms of depression being common in pa-
tients with dementia. Indeed, sleep disturbances in late-life, 
depressed patients may also predict poorer cognitive func-
tioning. There are few studies on chronic pain and sleep in 
the elderly population without dementia. It is important to 
highlight this issue to check whether all resources to improve 
pain and sleep in this population are being properly used7.

This paper studies the perception of, and quality of sleep, 
in very elderly people with chronic pain and without dementia.

METHODS

This was a cross sectional study approved by Ethics 
Committee at Universidade Federal de São Paulo - Unifesp 
(CEP No. 072353/2014). All participants signed an informed 
consent. The population came from the cohort of healthy el-
derly individuals at the geriatric division at UNIFESP, which 
studied very elderly patients (80 years or older) living in a 
community, in the city of São Paulo9.

Very elderly patients with pain for more than six months and 
an intensity of three or more, as recommended by the International 
Association for the Study of Pain and the Verbal Rating Scale (pain 
assessment), were invited to participate in the study10.

Cognitive impairment was excluded by following up in a 
regular cohort for two years or more. Renal failure, chemother-
apy, radiotherapy, hospitalization in the previous three months, 
and a neoplastic etiology of pain were exclusion criteria9.

We studied 51 very elderly people without dementia and 
with chronic pain, (87.5 ± 4.31 years), 41 (80.4%) women, 
39 (76.5%) Caucasians, 29 (56.9%) widowed, and 39 (76.5%) 
patients with little education. Of the sample, 34 individuals 
(66.7%) had a sedentary lifestyle, 36 participants (70.6%) had 
between three and six diseases under treatment, and 39 of 
them (76.5%) used multiple medications (31.4% used over 
ten different kind of drugs daily). These included analgesics 
(66,7%), antidepressants (51%), and hypnotics (9,8%).

Characteristics of pain, according to the Geriatric Pain 
Measure, were investigated11. Pain was also classified accord-
ing to the pathophysiological mechanism (nociceptive, neu-
ropathic, mixed, dysfunctional or psychogenic), duration and 
etiology (muscle, joint, neuropathic, visceral and others).

We used the Katz scales and Lawton scales to investigate 
the basic activities of daily living and the instrumental activi-
ties of daily living, respectively12,13.

The reduced version (15 items) of the Geriatric Depression 
Scale, and the Geriatric Psychosocial Assessment of Pain-induced 
Depression were used to identify mood disorders14,15,16.

The self-perception of sleep (very good, good, poor and 
very poor) and healthy (excellent, good, fair, and poor) were 
also checked.

To detect the quality of sleep we used the Pittsburgh Sleep 
Quality Index. Patients with scores higher or equal to 5 were 
considered poor sleepers17.

Statistical analysis performed for the complete descrip-
tive quantitative and qualitative variables included the 
Chi-square test, ANOVA test, and multiple linear regression 
analysis. The significance level was 95% - p < 0.05.

RESULTS

Forty-four participants (86.2%) had chronic nocicep-
tive pain and the articular source was the most prevalent 
(86.3%). Twenty participants (39.2%) had pain for one 
year or more. Severe pain, according the Verbal Rating 
Scale, was seen in 29 participants (56.9%) and the ma-
jority of them (64.7%) had a moderate severity in a mul-
tidimensional evaluation according the Geriatric Pain 
Measure (Table 1).

Table 1. Characteristics of pain.

Variables n %
Source of pain

Muscle 17 33.3
Joint 44 86.3
Nerves 5 9.8
Others 2 4

Type of pain
Nociceptive 44 86.2
Neuropathic 5 9.8
Overlap 2 3.9

Duration of pain (years)
0.5-01 8 15.7
01-05 20 39.2
05-10 8 15.7
10-20 5 9.8
> 20 10 19.6

Intensity of pain – VRS
Mild 3 5.9
Moderate 19 37.3
Severe 29 56.9

Intensity of pain – GPM
Mild 3 5.9
Moderate 33 64.7
Severe 15 29.4

VRS: verbal rating scale; GPM: geriatric pain measure.
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Almost all the participants (96.1%) and 40 of them (78.4%) 
were functionally independent according to the Activities of 
Daily Living and the Instrumental Activities of Daily Living 
scales, respectively (Table 2).

All 21 participants (41.2%) with depression, according to the 
reduced Geriatric Depression Scale, had depression-induced 
pain. Moderate depression was most prevalent (Table 2).

Forty-two patients (82.3%) had a perception of very good 
or good sleep; and their health was classified as regular in 
27 participants (52.9%) (Table 2).

However, 25 participants (49%) were classified as “poor sleep-
ers”, according to the Pittsburgh Sleep Quality Index (Table 2). We 
compared good and poor sleepers against: self-perception of 
sleep (p = 0.010), number of comorbidities (p = 0.008), use of 
analgesic medications (p = 0.048), and antidepressant use 

Table 2. Functionality, depression and sleep.

Variables n %
ADLs

05-06 49 96.1
03-04 2 3.9

IADLs
26-27 20 39.2
25-21 20 39.2
20-16 9 17.6
15-10 2 3.9

GDS
No depression 30 58.8
Possible depression 21 41.2

GEAP
No depression 21 41.2
Moderate 21 41.2
Severe 9 17.6

Self perception of health
Excellent health 5 9.8
Good health 19 37.3
Regular health 27 52.9

Self perception of sleep
Very good sleep 7 13.7
Good sleep 35 68.6
Poor sleep 9 17.6

Sleep Quality - PSQI
Poor sleeper 25 49
Good sleeper 26 51

ADLs: activities of daily living; IADLs: instrumental activities of daily; GDS: geriatric 
depression scale; GEAP: geriatric psychosocial assessment of pain-induced 
depression; PSQI: Pittsburgh sleep quality index.

Table 3. Relationship between sleep quality and quantitative variables.

Variable
Good sleeper (n = 26) Poor sleeper (n = 25)

p-value
Average DP Average DP

GPM 53.4  19.73 66.12 15.15 .013
Depression due to pain (GEAP) 4.88  3.02 9.04 4.77 .001
Number of diseases 4.15 1.76 5.76  2.33 .008
Number of medications 6.62 2.52 9.44 3.25 .001

GPM: geriatric pain measure; GEAP: geriatric psychosocial assessment of pain-induced depression.

(p = 0.017), multidimensional measure of pain (Geriatric Pain 
Measure) (p = 0.013), and depression-induced pain (GEAP-p) 
(p < 0.001) (Tables 3 and 4).

Depression-induced pain and self-perception of sleep 
were variables that predicted sleep quality in this very elderly 
population in linear regression analysis (p < 0.001).

DISCUSSION

There are few papers studying pain and sleep in this popu-
lation of “healthy” very elderly people; however, the relation-
ship of pain and sleep with depression is an interesting re-
sult18,19,20. We studied a population of the very elderly without 
dementia or cancer, and with chronic pain, who had over-
estimated their sleep quality and depression related to pain.

Usually, patients with chronic pain such as fibromyal-
gia have a poor quality of sleep, and higher prevalence of 
depression21,22,23,24. Indeed, the study in Newcastle showed 
that a poor quality of sleep was independently correlated 
with depression25.

Our study showed that difficulty in identifying poor sleep 
is most related to depression. Dew et al.26 noted that patients 
older than 75 years, with sleep restriction, had a higher prev-
alence of depression. Maglione et al.27 identified that poor 
sleep was also related to depression and the perception of 
poor sleep.

Poor sleep was seen in 49% of the very elderly patients 
with chronic pain in our study. Other authors have described 
similar findings in previous reports18,19,28,29. Chronic pain re-
sults in poor sleep in elderly people, with higher wake times 
after sleep onset, increased number of awakenings, and less 
total sleep time30. Although, sleep was identified as good for 
most participants, the Pittsburgh Sleep Quality Index showed 
a poor quality of sleep in almost half of them. This dangerous 
misperception has been noted by other authors25.

We found a correlation between a higher intensity of pain 
and poor quality of sleep. Indeed, an interesting study, named 
MOBILIZE, showed that poor sleep quality is related to mul-
tiple locations of pain in the body31.

Many diseases were associated with a worse quality of 
sleep, as well. The National Sleep Foundation Survey dem-
onstrated that 41% of patients with four or more diseases 
had poorer sleep when compared to 10% of patients with-
out diseases32. Usually, very elderly people take a lot of pills 
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for their many ailments. In fact, poor sleep is associated with 
the greater number of diseases and quantity of pills. Other 
authors have shown that older people with chronic pain and 
poor quality of sleep take more hypnotics19.

A few limitations of our study must be highlighted: such 
as the limited number of patients and the subjective analysis 
of sleep. Another limitation of this research is that we did not 
study factors that can cause poor sleep quality, such as the use 
of medication, clinical comorbidities, and sleep disturbances. 
This is understandable, considering the difficulties of find-
ing very elderly people without dementia or cancer, as well 
as the expense and difficulty in having the participants sleep 

in a sleep laboratory. Indeed, these geriatrics may have dif-
ferent expectations of sleep and wakefulness, and there is an 
association between subjective memory complaints and co-
morbidity such as pain25,33. It is possible that these could have 
contributed to our findings.

It is extremely valuable to identify, in very elderly peo-
ple without dementia, the correlation between chronic 
pain, poor sleep and depression. Although, there is an ex-
treme impact of these factors during aging, they are highly 
underestimated in family, patients and health professionals. 
Longitudinal studies to clarify and highlight this prevalent 
aspect of aging are necessary.

Table 4.- Relationship between sleep quality and qualitative variables.

Variable
Good sleeper Poor sleeper Total

p-value 
n % n % n %

Analgesics use 
No 12 46% 5 20% 17 33%  
Yes 14 54% 20 80% 34 67% 0.048

Antidepressants use
No 17 65% 8 32% 25 49%  
Yes 9 35% 17 68% 26 51% 0.017

Self-perception of sleep
Very good 7 27% 0 0% 7 14%  
Good 18 69% 17 68% 35 69%  
Poor 1 4% 8 32% 9 18% 0.010

Depression due to pain (GEAP)
None 15 58% 6 24% 21 41%  
Moderate 10 38% 11 44% 21 41%  
Severe 1 4% 8 32% 9 18% 0.03

GEAP: geriatric psychosocial assessment of pain-induced depression.
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