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stipulated that an individual of 60+ years of age be 
considered an old person (Weinberger, 2001). The age 
of 60 to 65 is roughly equivalent to the retirement age 
in most developed countries and it seems to begin at the 
point where active contribution is no longer possible 
(Gormen, 2000). With the elderly population growing in 
the world, factors associated with increasing the quality 
of life of those in this age group need to be explored. The 
present study explored one such factor: insomnia and 
quality of sleep.

Insomnia is a sleep disorder that is characterised 
by difficulty in falling and staying asleep. Generally, 
people with insomnia have one or more of the following 
symptoms: difficulty in falling asleep; non-continuous 
sleep; difficulty in falling back to sleep; waking up too 
early in the morning; feeling tired upon waking; feeling 
exhausted throughout the day; and feeling sleepy during 
daytime (Chanin, 2012). Many studies have suggested 
that there is a high incidence of insomnia among older 
people. For instance, it has been shown that 15% of older 
persons suffer from symptoms of insomnia (Foley et al., 
1999). This study also revealed that older people who 
have symptoms of insomnia also have a depressed mood, 
respiratory symptoms and poor physical health. Hohagen 
et al. (1994) has reported slightly higher rates of insomnia: 
23% severe, 17% moderate and 17% mild insomnia. 
Insomnia in old age is also reported to impair cognitive 
abilities, affect relationship with friends and family, and 
contribute to a feeling of being unwell (Ancholi et al., 
2005). These studies suggest that insomnia in late life is 
associated with a considerable burden to the individual. 
Further, freedom from family responsibilities and work 
schedules and lack of exercise may increase the risk of 
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INTRODUCTION AND LITERATURE REVIEW

The world population has significantly aged since the mid 
twentieth century. This is largely due to a demographic 
transition - a process whereby a reduction in mortality is 
followed by a reduction in fertility (United Nations, 2013).

Although the definition of an elderly person may 
vary from country to country, the United Nations has 
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insomnia in old age. The presence of illnesses such as 
depression and dementia and physical conditions such 
as cardiovascular and respiratory diseases may further 
compound the problem (Downie, 1993).

The present authors opine that the busy life of 
present-day society offers less chance for younger people 
to care for the older generation. This may make elderly 
people isolated and alone. It is possible that in many 
countries, including Sri Lanka, this situation has led to 
the proliferation of elderly homes. Elderly homes are 
institutions, which accommodate older people, in groups, 
and are cared for by paid staff. They may be commercial 
or charitable in nature. The present authors  observed that 
in Sri Lanka, some elders enter these homes by their own 
decision whilst most others do so according to the wishes 
of their younger generation. Despite being in the care of 
paid staff, the isolation from one’s family may impact 
these persons’ psychological wellbeing (Jongenelis, 
2004). This might be one reason for the increased 
number of elderly persons diagnosed with insomnia 
among those living in these homes. If a cost effective 
and efficient intervention to manage late-life insomnia 
can be implemented, it would be highly beneficial to 
both the older persons as well as to his/her caregivers. 
These benefits would be physiological, psychological 
and economical (Ellenbogen, 2005). 

The present study explored the effects of progressive 
muscular relaxation (PMR) exercises on elderly 
people diagnosed with insomnia. Progressive muscular 
relaxation is a systemic approach to relieve muscle 
tension by promoting rest and relaxation of muscles, from 
the feet to the head (Jacobson, 1929). PMR is practised 
by sequential tensing and relaxing of major skeletal 
muscle groups (Cooke, 2013). This technique is used 
in the management of many physical and psychological 
conditions. For instance, a study in India found that PMR 
is an effective therapy for improving psychological health 
and quality of life in patients (Dehdari et al., 2009). PMR 
has also shown to significantly lower patients’ perception 
of stress, and to enhance the perception of health. The 
same study also indicated that PMR is effective for those 
diagnosed with essential hypertension (Sheila et al., 
2003). PMR has also shown to be effective in reducing 
seizures in patients with epilepsy (Cathryne et al., 2005). 
Importantly, it is also evident to that PMR is effective in 
the treatment of insomnia in elderly people (Naomi et al., 
2008; Scogin et al., 1992). 

Although there are similar studies on this topic 
reported from other parts of the world (e.g. David et al., 
1997), no such study have been conducted in Sri Lanka. 
Though these worldwide findings would be useful in the 

treatment of insomnia in elderly Sri Lankans, nevertheless, 
such treatments need to be applied with some caution. This 
is so because insomnia has a significant psychological 
basis rooted within the unique socio-cultural milieu of 
a given country (Roberts et al., 2006). Hence, this first-
ever Sri Lankan study, on the use of a relaxation exercise 
programme in the treatment of insomnia in an elderly 
population, is particularly relevant as it is conducted 
within the unique cultural milieu of the country. Hence 
its findings would be particularly applicable in the local 
context. Further, the intervention used in this study is cost-
effective, simple and can be easily implemented. This 
makes it relevant and applicable in developing and middle 
income countries such as Sri Lanka, where monetary and 
trained human resources are scarce.

METHOD

Study design and setting

An experimental study design was used among residents 
in two elderly homes in the Colombo District of Sri 
Lanka. The study sample was divided into two groups: 
experimental and control. Any exchange of information 
regarding the intervention, among the two groups, 
was prevented by selecting participants from different 
residential sites of the elderly homes. As this was a 
preliminary study, the elderly homes and the residential 
sites within these homes were selected as a convenient 
sample.

Sampling

At the onset of the study, 120 females and 20 males were 
interviewed and from them 93 females and 16 males 
were assessed as having some degree of insomnia. This 
assessment was made by using the Sinhala version of 
the Athens Insomnia Scale (AIS: elderly persons who 
scored 10 or more on the AIS were categorised as having 
insomnia). Hence, a total of 109 persons were selected 
for the study (59 in the experimental group). During the 
study, 11 elderly persons (9 females) withdrew from the 
experimental group due to difficulties in following the 
exercise programme on a regular basis. Therefore, the 
final analysis included 98 persons (48 in the experimental 
group).

Study instrument
 

The self-report Athens Insomnia Scale (AIS: Soldatos et 
al., 2000) was used to obtain pre- and post-intervention 
data. It has shown good reliability and validity properties 
(Soldatos et al., 2000). It was translated into the Sinhala 
language, especially for this study. There are eight 
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statements in this questionnaire. Five statements focus on 
aspects of sleep during the night (e.g. total sleep duration 
in the night) and the other three items address feeling of 
wellbeing during the daytime (e.g. physical and mental 
functioning during the day). There are four response 
options for each item, from zero to three. Higher the 
rating, the more significant the sleep problem. Ten is the 
cut off score for diagnosing insomnia. Although the AIS 
was supposed to be used as a self-report measure, at the 
time of data collection the participants found it difficult 
to understand the items. This was so despite them being 
literate. This may be because they are not used to filling-
in questionnaires. Hence, the first author interviewed the 
participants individually to help them to complete the 
AIS. 

Study procedure

Study setting: Two elderly homes in a suburb in the 
Colombo District of Sri Lanka was chosen for the 
study. The study population included male and female 
residents in these two homes who were diagnosed as 
having insomnia according to the AIS. Older persons 
who lived in the home for more than six months and who 
were literate were included. Residents with the following 
conditions were excluded from the study: severe 
cognitive impairments, severe cardiac abnormalities, 
on pharmacological treatment for insomnia, and having 
a terminal illness. Information on these conditions 
were obtained from their medical records. Participants 
were allocated to the experimental and control groups 
according to their residential site at the home. This 
was done to prevent information flow between the two 
groups.

Data collection procedure: Data was collected using the 
AIS. At the pre-intervention stage, participants whose 
AIS score was more than 10 was selected for the study. 
A week after the initial data collection, a progressive 
muscular relaxation programme was introduced to 
those in the experimental group. After practicing the 
exercise programme for a period of 12 weeks, the post-
intervention data was collected using AIS.

Intervention: Although the PMR exercise programme is 
recommended to be done in the lying position, due to 
space limitations (of furniture being stacked around) it 
was practised in the seated position. This posture too is 
recommended (Downie, 1993). High chairs with arm-
rests were used. The participants were asked to practise 
this programme, every day, before bed time, for a 
duration of 12 weeks. The first author supervised if this 
was being done during her weekly visits to the home. 
The matron of the homes too was requested to remind the 
participants to do the programme.

Data analysis

Statistical analysis was performed by using SPSS’s 
(Statistical Package for Social Sciences) version 17. A 
statistically significant reduction in the AIS scores, in the 
experimental group, from pre- to post-intervention was 
explored. The independent sample t-test was used for this 
purpose. Further, it was also explored whether there was 
a statistically significant difference in the AIS scores, at 
pre- and post-intervention, between the experimental and 
control group. The paired sample t-test was used for this 
purpose.

Ethical considerations

Ethical clearance was obtained from the Ethics Review 
Committee of the Faculty of Medicine, University 
of Colombo. Permission was also obtained from the 
administrative and management staff of the elderly 
homes. Written informed consent to participate in the 
study was obtained from all participants. The first 
author explained the study specifics, in both Sinhala and 
English languages. As there were no Tamil or Moslem 
residents, it was not explained in these languages. The 
participants were informed of their right to not participate 
or to withdraw from the study at any time without any 
explanation. Participants were reassured that their 
personal details will not be divulged to others without 
their permission.

RESULTS

There were 86% of females in the study sample. The 
reason for this uneven gender distribution was that there 
was less number of males, overall, in the selected elderly 
homes. The age of each individual was difficult to obtain 
as there were no written document with them to refer to 
and most of the participants could not recall their actual 
age. 

The cutoff point to indicate insomnia in the AIS is 10. 
Therefore, only those persons who scored more than 10 
were included in the study. The maximum possible score 
on the AIS is 24. 

The mean AIS score of the participants (both in the 
experimental and control groups), at pre-intervention, 
was 15.39 (SD=2.83). These initial AIS scores of the 
participants was within the normal distribution limits and 
therefore, the Independent Sample t-test was applied. 
At the pre-intervention stage, the mean AIS score of 
the control group (n=50) was 15.76 (SD=2.96) and the 
mean AIS score of the experimental group (n=48) was 
15 (SD=2.67). According to the Independent Sample 
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t-test, there was no significant difference between 
the experimental group and control group at this pre-
intervention stage (see Table 1).

Table 1: Score comparison of the experimental and control group at 
pre-intervention

N=98; Mean difference = 0.76; T = 1.33; Df = 96; (p > 0.05, p= 0.18)

At post-intervention too, the AIS scores were within 
the normal distribution limit. At this stage, the overall 
mean score was 15.84 (SD=2.84) and therefore the 
Independent Sample t-test was again applied. After the 
intervention, the mean AIS score of the experimental 
group (n=48) was 13.6 (SD=2.76) and in the control 
group (n=50) it was 15.74 (SD=2.88). According to 
the Independent Sample t-test there was a significant 
difference between the scores of the experimental and 
the control groups (p<0.05, p=0.000; see Table 2). These 
results indicate that the relaxation exercise programme 
conducted in this study was effective in reducing 
insomnia and hence in enhancing the quality of sleep in 
an older population.

Table 2: Score comparison of the experimental and control group at 
post-intervention

N=98; Mean difference = 2.14; T = 3.74; Df = 95.99;(P< 0.05,                 
p= 0.000)

The mean score of the experimental group before the 
intervention was 15 (SD=2.67) and after the intervention 
it was 13.60 (SD=2.76). According to the Paired Sample 
t-test, there was a significant difference between the 
mean scores before and after the intervention (at 
p<0.01, p= 0.000). The mean score of the control 
group before the intervention was 15.76 (SD=2.96) 
and the post-intervention score (after completing the 
intervention for the experimental group) was 15.74 
(SD=2.88).  According to the Paired Sample t-test there 
was no significant difference between this pre- and 
post-intervention scores (at p>0.005, p=0.74).

DISCUSSION

One hundred and nine (109) of the 140 (i.e. 77.85%) 
elderly persons in the present study was deemed to have 

insomnia, as indicated by the AIS. This finding cannot be 
generalised to all elderly persons living in elderly homes 
in Sri Lanka as this study included only residents in two 
selected homes. However, it does give an approximate 
indication of the magnitude of the problem. Since being 
away from one’s family and loneliness could be factors 
associated with insomnia, the rates obtained here maybe 
more than in those found in older persons who live with 
their families. In considering this high prevalence of sleep 
problems in the study population, other than loneliness 
being a potential contributing factor, the environment of 
the elderly home too may have contributed. The homes 
were situated in an urban setting and its environs were 
not peaceful. 

A study carried out in Cairo, using the same 
questionnaire as the present study, and in two elderly 
homes (similar to the present study) has indicated that 
the prevalence of insomnia among that population was 
36.4% (Bark et al., 2011). The Sri Lankan rate is more 
than double this figure. In fact, the Sri Lankan rate 
appears to be the highest when compared to worldwide 
studies (e.g. Mohomed et al., 2007; Foley et al., 1999) on 
the rates of insomnia among residents in elderly homes. 
The reason for this maybe varied: for instance, in other 
countries the staff may be more helpful to the elderly 
persons, and the homes may be equipped with better 
logistical and recreational facilities than in Sri Lanka. 
However, due to differences in the study methods, study 
settings and the types of the questionnaires used for data 
collection, these cross-cultural comparisons would need 
to be treated with caution. 

When carrying out the present study, the first 
author noted that elderly persons who were involved in 
activities such as gardening and crafting, which needs 
increased physical and mental activity, reported lesser 
levels of insomnia. This was an incidental observation 
and was not systematically studied. Future studies could 
explore this dimension. In fact, Montgomery (2002) has 
emphasised the benefits of physical activities for dealing 
with sleep problems of the elderly.

 
    The intervention in this study was a programme of 
progressive muscular relaxation and deep breathing 
exercises. These exercises have been reported to be 
effective in reducing insomnia among elders in other 
parts of the world (Espie et al., 2001). This intervention 
was carried out every day, for 12 weeks. PMR exercises 
makes a person aware of voluntary muscle contraction 
and relaxation of a given muscle group. Doing away with 
residual muscular tension is the essential feature of this 
method (Jacobson, 1977). In the present study, the action 
of only the major muscle groups were examined, as it 
was difficult for the elders to carry out the entire series 

Experimental group Control group 

Mean 15 15.76

n 48 50

SD 2.67 2.96

Experimental group Control group 

Mean 13.6 15.74

n 48 50

SD 2.76 2.88
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of muscle actions simultaneously. The time duration of 
the whole exercise programme was hence reduced to 
15 minutes. As suggested in the literature (Jerath et al., 
2006), deep breathing exercises were also included in the 
exercise programme to enhance the effects of relaxation. 
According to the results of the present study, the PMR 
exercise programme reduced the level of insomnia in 
the study population. This finding is in keeping with 
previous research results (Andrew et al., 2007).

The present research is the first of its kind conducted 
in Sri Lanka on treating insomnia in an elderly population. 
The finding of a high level of insomnia among  persons 
living in elderly homes is a matter of concern. The 
factors affecting this high prevalence of insomnia should 
be identified and action need to be taken to reduce it. 
This will be helpful for the elderly persons to have a 
better quality life. The fact that the intervention used in 
this study was a simple one, is greatly beneficial. This is 
so, because the staff at elderly homes could be trained 
to administer it on the residents (within limitations such 
as a given elderly person’s medical condition). Hence, 
in developing and middle income countries such as 
Sri Lanka, where there is a monetary and trained human 
resource paucity, such an intervention would be very 
useful.

A limitation of this research was the use of a 
non-validated, though Sinhala translated version of 
the AIS. Further limitations were that only two elderly 
homes were chosen and it was done in a non-random 
manner. This was so because the study was a time 
and resource limited preliminary exploration. Future 
research could be done using a cross-culturally validated 
AIS, on a larger randomly chosen sample. Also, the AIS 
was administered on the study participants by the first 
author. It was initially meant to be a self-administered 
questionnaire but because the elderly persons found it 
difficult to fill-in, the first author administered. A more 
robust future study would overcome this limitation.
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