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ABSTRACT

Background: Chronic insomnia is a common, underlined condition during old age. Long duration therapy for chronic
insomnia leads to show symptoms of difficulty in day time functioning and other risk factors among geriatric
population.

Methods: An observational, cross-section study was conducted in the out patient department of geriatric medicine,
Sir Sunderlal Hospital, BHU, Varanasi, to see the association of cognitive functions on old age chronic insomnia
patients under long duration drug therapy. The chronic insomnia patients (age >60 years) under long duration therapy
(not less than twelve months) were screened for sleep quality and cognitive performance simultaneously with
Pittsburgh sleep quotient index (PSQI) and Addenbrooke’s cognitive examination test, both in Hindi version.

Results: Chronic insomnia was seen in high prevalence of 26% among old age population. Cognitive performance
was significantly decreased in working memory in chronic insomnia subjects compared to their healthy counterparts
(0.85+0.55, 1.71£0.53), other domains like orientation and coordination also showed symptoms of mild cognitive
impairment, difficulty in day time functioning and other co morbidities among geriatric population. Chronic insomnia
was significantly associated with concomitant diseases which include diabetes, hypertension, and arthritis. Based in a
clinically significant study, 23% of patients with chronic insomnia did not perceive the ailment, and 32% more elderly
women had insomnia than men of the same age.

Conclusions: The study suggested the elderly population should be evaluated routinely for long-term use of hypnotic
medications for chronic insomnia. The non pharmacological therapies may be included during treatment of geriatric
population like maintenance of sleep hygiene; melatonin and bright light therapy.
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INTRODUCTION which includes many subtypes of case-based

The disturbance in sleep is common problem with
advancing age. By the definition chronic insomnia is
stated as difficulty in getting to sleep, staying asleep or
having non-restorative sleep despite having adequate
opportunity for sleep, together with associated
impairment of daytime functioning, with symptoms being
present for at least >3 weeks.! The person feels difficulty
in initiating and maintaining sleep is a wide problem,

classification of insomnia.> The difficulty in sleep
initiation, frequent night awaking goes unnoticed many
times due to possible changes in sleep architecture at later
stages of ageing.? The sleep disturbance involves
decrease in delta waves and sleep fragmentation, which is
affected by circadian rhythm alterations and uncoupling
of neurological metabolic activity in lactate metabolism.
This favors increased amyloid plaque and tau tangle
deposition changing the sleep wake cycle. This type of
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changes in circadian rhythm on addition of different
lifestyle disorders and lack of attention deteriorates the
overall health in older adults. The chronic insomnia
sufferers show additional medical condition like
hypoxemia and dyspnea, gastro esophageal reflux
disease, pain conditions, and dementia.* The subjective
complaint of insomnia is based on sleep disruption and
sleep duration, sleep disruption is classified into sleep
onset, sleep maintenance, sleep offset insomnia, and lack
of non-restorative sleep, while duration of sleep is
categorized into transient, short-term, and long-
term/chronic insomnia.’> The insomnia complaint lasting
more than three weeks is said to be chronic. The annual
incidence of 10-15% of chronic insomnia is seen among
elderly and increasing gradually, the chronic insomnia
older adults may face challenges in daytime sleepiness,
risk of fall, fractures, accidents, reduced daytime
functioning and poor cognition.® The studies based on
insomnia in elderly reported prevalence of 32% among
north India, the other similar study in south and central
India have 35.95% prevalence reports, showing an
increase in chronic insomnia among older age
population.” The treatment of chronic insomnia involves
pharmacological support with major consumption of
benzodiazepine (BDZ) and Z drugs (zopiclone zolpidem
and zaleplon) during treatment. The Z drugs are wide
range of hypnotics which induce GABA-chloride
channel, and type I-BDZ (BZ1) receptors in the central
nervous system, also referred as GABAA receptor
agonists.® The site for regulation of sleep cycle and
cognition are common basal forebrain which affects the
memory and orientation during long term treatment with
Benzodiazepine and Z drugs therapy due to deposition of
(AP) amyloid beta.’ The studies based on long term drug
effect are important in reference to geriatric population.
The pharmacokinetic properties of drugs mainly
benzodiazepine and Z drug used in subjects with chronic
insomnia complaints during specific dose therapy
depends on the half-life and metabolite clearance and
accumulation in body which is specific for individuals
during treatment. The elderly population encounters poor
biotransformation of these drugs and leads to
accumulation of metabolites. The metabolites of long
lasting drug induce decline in brain functions and result in
cognitive impairment. The long term usage of drug
without clinical consultation leads to rebound anxiety,
insomnia and other issues, at withdrawal of the drug
similar clinical problems are seen in old age adults. Many
times, prolonged drug usages develop a sedative use
disorder, which remains undiagnosed in iatrogenic elderly
population. The loss of cognitive functions comprises loss
in working memory, attention, logical and critical
thinking, executive functions required in day to day life.!°
The loss of cognition has been associated with sleep loss
in previous studies; cognitive decline affects the lack of
attention, mood swings and anxiety disorders, daytime
tiredness, frailty, muscle weakness and poor locomotion
in elderly population.!! The changes in cognitive decline
depends on changes occurring in the sleep cycle in older
people and has many variables and not one single factor

is responsible for sleep disturbance, the objective of the
study was to understand the effects of long term drug
therapy on cognitive performance among elderly
population and risk factors associated with it.

METHODS

The study was approved by ethical committee of the
institute and consent of subjects was taken prior to start
the data collection. An observation based cross sectional
study was conducted from (March, 2018 till September,
2022) in OPD, Geriatrics Medicine, Institute of Medical
Sciences, Banaras Hindu University; the subjects were
divided in two groups, chronic insomnia drug users and
healthy control subjects. The drugs users included in the
study were older adults under the treatment of
benzodiazepines, zolpidem IR, zolpidem ER, zopiclone,
eszopiclone and zaleplon. According to the previous
report, sample sizes was calculated (n=200) subjects. The
inclusion criteria for the study were as follows: Under
insomnia treatment >six month or above, age (>60) male
or female with subjective complaints of distress and
dysfunction. Pittsburgh sleep quality index (PSQI) score
>7, meeting DSM-V criteria for insomnia. The exclusion
criteria were as follows: Past history of drugs or alcohol
abuse, medication which affects cognition (antidepressant
or psycho stimulants), clinically diagnosed for psychiatric
disease, dementia or other brain disorder, low score of
ACE."?

The sleep wvariable diagnosis was made under the
guidance of expert geriatrician with standard measure by
PSQI, drug dose level, and other demographic parameters
(Table 1).'3 Participants were screened with psycho-
metrically cognitive measures with the help of clinical
psychologist from department of psychiatry, IMS, BHU,
and Varanasi. Addenbrooke’s cognitive examination- the
study analyzed cognitive performance based on
neuropsychological tests questionnaire, ACE- Hindi as
global measure and other sub components for cognitive
domain specific test for working memory, executive
function and attention. The ACE-III for Hindi literate is
available with seventeen questions, each section with
domain specific test, seven sections for attention and
memory; seven for language and fluency and three for
visuospatial domain. The psychological battery test was
conducted on all the subjects. Trail, A and B for the
psychomotor speed, attention Digit span test were
included in the study.'"* The statistical analyses were
conducted using the SPSS (version19.0, Chicago, IL).!
Pearson’s correlations were used to assess the direction
and strength between variables. T-tests was used to test
for differences between groups, and where significant.

RESULTS

The study enrolled 200 subjects with consent, 20 subjects
were screened out due the exclusion criteria, the mean
age of the geriatric population was 69 years on average
for both insomnia suffers and healthy control. The
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prevalence of chronic insomnia was 26% in total
population. The gender ratio for disease was determined,
female: male sex ratio was higher in insomnia suffers
(10:23) compared to healthy control (10:17) group
indicated more female among the total population were
suffering from insomnia. The chronic insomnia subjects
showed more pain perception and depression score

compared to healthy subjects. The variables for sleep
duration, sleep efficiency and sleep quality were
significantly low in chronic insomnia subjects (Table 1)
The cognitive decline were analyzed in population at
various measures in symbol digit modality test (total
score), letter series (total score), word list delayed recall
and working memory SOL (minutes) (Table 1).

Table 1: Descriptive data on average sleep parameters and cognitive performance of older adults.

Variables Insomnia SUFFERERS Healthy older adults

Age 69.45 (7.82) 69.70 (7.94)
Sex (M:F) 10:23 10:17
Education/ Illiterate n (%) 37 31
Insomnia duration (months) 176.6 (183.20) [12.00-720.00] Nil
Prescriptions sleep medication use, n (%) 18 (36) 5 (26)

Pain rating*

2.49 (2.18) [0.00-8.50]

1.17 (1.39) [0.00-4.29]

Insomnia drug usage

28.65 (1.05) [26-30]

9.41 (1.53) [25-30]

Depression score

10.93 (9.51) [1.00-46.00]

9.84 (9.71) [1.00-42.00]

Sleep duration measures (minutes)

40.95 (31.74) [3.29-142.31]

48.95 (48.07) [13.21-305.36]

Sleep efficiency (%)

44.08 (12.26) [44.88-91.16]

71.50 (12.29) [26.17-86.91]

Sleep quality

0.95 (0.43) [0.90-3.62]

2.70 (0.63) [1.43-3.50]

Cognitive measures

Symbol Digit Modality Test (total score)

31.62 (11.32) [3.71-70.90]

39.05 (14.76) [0.00-60.29]

Letter Series (total score)

11.02 (4.45) [2.36-18.42]

13.03 (5.68) [3.64-24.21]

Word List Delayed Recall (# recalled)

9.45 (3.54) [2.77-14.43]

8.98 (2.91) [4.36-14.86]

Working memory SOL (minutes)

0.85 (0.55) [0.00-1.30]

1.71 (0.53) [1.70-2.00]

Short term memory (minutes)

31.06 (16.41) [22.36-104.08]

40.86 (16.63) [22.67-74.43]

PSQI n (%) 22 (79)

10 (76)

(Sample size n=200).

Table 2: Correlation of chronic insomnia and other co morbidities.

Variables _Control _ Chronic Insomnia Total _P value |
Diabetes 30 48 78 0.001
Hypertension 24 37 64 0.393
Heart disease 10 17 27 0.374
Thyroid disease 18 25 43 0.182
Asthma 9 22 31 0.873
Kidney disease 24 31 71 0.741
Arthritis 11 34 65 0.927

The working (short term) memory test was significant;
the total PSQI score was 22% in chronic insomnia
subjects (Table 1). The correlation of chronic insomnia
with other co morbidities showed significant outcome
(Table 2). High number of subjects suffering from
chronic insomnia were from diabetics, hypertension, heart
disease which was statically significant, other co
morbidities thyroid, asthma and arthritis were also
associated with insomnia suffers. The diabetes showed
strong association with chronic insomnia, long duration
treatment for older adults needs frequent monitoring due
changes in conditions. The demographic data like
educational background, monthly income, rural or urban
resident showed no correlation with chronic insomnia

(insignificant variables). The perception of insomnia was
poor among female subjects compared to their male
counterparts; twenty-five percent subjects had no
complained for poor sleep in total population having high
PSQI scores which is important for their total health. The
employability had no significant role when associated
with insomnia in older adults 28% were re-employed,
33% were unskilled and homemakers, 45% were retired.
Despite the warnings and consultation, 24.6% subjects
were taking the BZDs and Z drugs beyond the
recommendation period, at the risk of health, 12%
subjects had extended consuming drugs without any
consultation. The data was further analyzed for adjusted
model, stepwise method to find the significant variables
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for the study. The analysis of variance (ANOVA)
indicated the adjusted variables were significant for sleep
duration and working memory which is significant result
for cognitive decline. The analysis did not find multi-co
linearity and the model was not rejected by statistical
analysis.

DISCUSSION

The results of the study showed high prevalence of
chronic insomnia which was consistent with previous
reported studies between prevalence ranged between
10.9% to 28.1% in different part of the country.!® The
gender ratio for older females suffering from chronic
insomnia and poor sleep quality was observed which has
similar pattern with previous studies on insomnia.'” This
type of observation for drug effect on gender ratio is an
important factor in pharmacokinetics of medicines and
therapeutic strategies for clinical conditions and the
changes occurring in physical condition.'® The difference
in gender ratio also relates to the postmenopausal issues
and nutrition deficiency among the aged females.!” The
chronic insomnia subjects showed more pain perception
and geriatric depression score compared to healthy
subjects, pain perception may be the reason behind
frequent night awakenings and sleep fragmentation.?
Other factor for higher depression score may be
associated with daytime nap, lack of physical movements
like exercise, yoga and morning walks, the change in
sleep quality or any type of sleep disturbance is the most
frequent compliant in different reports.?’*> Most of the
parameters of sleep disorders remain unnoticed and self-
perception for sleep problems remain neglected due to
ageing.? The sleep variables scoring were low in chronic
insomnia sufferers.* This observation is consistent with
other studies conducted on older adults.”® The usage of
Benzodiazepines has reported to be risk factor for
dementia, the use of Z drugs is safer option for adults
suffering from chronic insomnia, and still long duration
of therapeutics beyond treatment affects the cognition.?6-?’
The related risk factors associated with sleep problems
are significant to determine the course of treatment in
chronic insomnia.”® The studies in geriatric population
has shown reduced cognitive abilities compared to
healthy adults under long usage of therapy for chronic
illness, however the effect of drugs in chronic insomnia
alone cannot be deciding factor for cognitive decline and
several other factors, life skills, burden of other diseases,
poor finances and other conditions must be taken under
consideration.?* This type of result is consistent with
other previous reports.?! The overall population lack
knowledge of sleep hygiene, physical exercise and
cognitive behavioral therapy for insomnia, which shows
lack of knowledge and health awareness and its
consequences among the geriatric population of the
region. The ignorance of sleep complaints and mild
forgetfulness and attention deficiency was not considered
important for older adults and aging is compounded by
the burden of cognitive decline in older population. The

various social, behavioral and cultural factors are crucial
while considering health of older subjects.*

CONCLUSION

The study evaluated defined associations between
measures of sleep and cognition performance using large
representative samples of older adults in order to
understand the role of cognitive decline under long term
sedative therapy. The pharamcotherapeutic agents used in
treatment for chronic insomnia within geriatric population
without any vigilant consultations can be added risk
factor of cognitive decline. The pharmoco-genomic
association of cognitive impairment, insomnia and other
symptoms makes a composite network and more
variables needs to be included to get the exact role of
drugs in cognitive impairment. The study was significant
attempt for medical awareness towards the cognitive
decline in older population suffering from insomnia and
its management from prolonged drug intervention and its
side effects. The development of predictors of
susceptibility to drug induced cognitive decline in elderly
population can be significant for further research in
geriatric population in India. The association of risk
factors such as onset of dementia, cardiovascular and
other lifestyle diseases needs intervention for future
research in older adults.

ACKNOWLEDGEMENTS

The work was performed and supported by Department of
Geriatric Medicine, Institute of Medical Sciences;
Banaras Hindu University under DST PDF (CSRI)
scheme.

Funding:  Department of Science & Technology
(Cognitive  Science  Research Initiative  Scheme),
DST/CSRI/065/19-20, and INDIA

Conflict of interest: None declared

Ethical approval: The study was approved by the
Institutional Ethics Committee Institute of Medical
Sciences, BHU, on sanction project no.
DST/CSRI/065/19-20

REFERENCES

1. Diagnostic and Statistical Mental Disorders, Fifth
Edition (DSM-5). Arlington, VA: American
Psychiatric Association; 2013.

2. International Classification of Sleep Disorders,
Diagnostic and Coding Manual. 2nd edn.
Westchester, IL: American Academy of Sleep
Medicine; 2005.

3. The International Classification of Sleep Disorders-
3rd edn (ICSD-3). Darien, IL: American Academy
of Sleep Medicine; 2014: 131-136.

4. Buysse DJ, Angst J, Gamma A, Ajdacic V, Eich D,
Rossler W. Prevalence, course, and comorbidity of
insomnia and depression in young adults. Sleep.
2008;31:473-80.

International Journal of Community Medicine and Public Health | January 2026 | Vol 13 | Issue 1 Page 227



10.

11.

12.

13.

14.

15.

16.

17.

Singh S et al. Int J Community Med Public Health. 2026 Jan,13(1):224-229

Schutte-Rodin S, Broch L, Buysse D, Dorsey C,
Sateia M. Clinical guideline for the evaluation and
management of chronic insomnia in adults. J Clin
Sleep Med. 2008;4:487-504.

Buysse DJ, Reynolds CF, Monk TH, Berman SR,
Kupfer DJ. The Pittsburgh sleep quality index: a
new instrument for psychiatric practice and
research. Psychiatr Res. 1989;28(2):193-213.

Roy SK, Bhattacharjee AK, Chakraborti C, Singh R.
Prevalence of insomnia in urban population of west
Bengal: a community based cross sectional study.
Int J Med Public Health. 2015;5:293-6.

Dinges DF, Pack F, Williams K, Gillen KA, Powell
JW, Ott GE, et al. Cumulative sleepiness, mood
disturbance, and psychomotor vigilance
performance decrements during a week of sleep
restricted to 4-5 hours per night. Sleep.
1997;20(4):267-77.

Quinhones MS, Gomes MDM. Sleep in normal and
pathological ageing: clinical and physiopathological
aspects. Rev Bras Neurol. 2011;47(1):31-42.
Mazzotti DR, Guindalini C, Sosa AL, Ferri CP,
Tufik S. Prevalence and correlates for sleep
complaints in older adults in low and middle income
countries: a 10/66 Dementia Research Group study.
Sleep Med. 2012;13(6):697-702.

Buysse DJ, Reynolds III CF, Kupfer DJ, Thorpy MJ,
Bixler E, Manfredi R, et al. Clinical diagnoses in
216 insomnia patients using the International
Classification of Sleep Disorders (ICSD), DSM-IV
and ICD-10 categories: a report from the
APA/NIMH DSM-IV  Field Trial. Sleep.
1994;17(7):630-7.

Blimel JE, Cano A, Mezones-Holguin E, Baréon G,
Bencosme A, Benitez Z, et al. A multinational study
of sleep disorders during female mid-life. Maturitas.
2012;72:359-66.

Panda S, Taly AB, Sinha S, Gururaj G, Girish N,
Nagaraja D. Sleep related disorders among a healthy
population in South India. Neurol India
2012;60:68-74.

Xu M, Bélanger L, Ivers H, Guay B, Zhang J, Morin
CM. Comparison of subjective and objective sleep
quality in menopausal and non-menopausal women
with insomnia. Sleep Med. 2011;12:65-9.
Rybarczyk B, Lund HG, Garroway AM, Mack L.
Cognitive behavioral therapy for insomnia in older
adults: Background evidence, and overview of
treatment protocol. Clin Gerontol. 2013;36:70-93.
Aurora RN, Kristo DA, Bista SR, Rowley JA, Zak
RS, Casey KR, et al. The treatment of restless legs
syndrome and periodic limb movement disorder in
adults- an update for 2012: practice parameters with
an evidence-based systematic review and meta-
analyses: an American Academy of Sleep Medicine
Clinical Practice Guideline. Sleep. 2012;35:1039-
62.

Morphy H, Dunn KM, Lewis M, Boardman HF,
Croft PR. Epidemiology of insomnia: a longitudinal
study in a UK population. Sleep. 2007;30(3):274-80.

International Journal of Community Medicine and Public Health | January 2026 | Vol 13 | Issue 1

18.

19.

20.

21.

22.

23.

24.

25.

26.

27.

28.

29.

30.

Kim HM, Gerlach LB, Van T, Yosef M, Conroy
DA, Zivin K. Predictors of long-term and high-dose
use of zolpidem in veterans. J Clin Psychiatr.
2019;80(2):10621.

Bixler EO, Vgontzas AN, Lin HM, Ten Have T,
Rein J, Vela-Bueno A, et al. Prevalence of sleep-
disordered breathing in women: effects of gender.
Am. J. Respir. Crit. Care Med; 2001;163:608-13.
Léger D, Poursain B, Neubauer D, Uchiyama M. An
international survey of sleeping problems in the
general population. Curr Med Res Opin.
2008;24:307-17.

Zailinawati AH, Mazza D, Teng CL. Prevalence of
insomnia and its impact on daily function amongst
Malaysian primary care patients. Asia Pac Fam
Med. 2012;11:9.

Perlis ML, Smith LJ, Lyness JM, Matteson SR,
Pigeon WR, Jungquist CR, et al. Insomnia as a risk
factor for onset of depression in the elderly. Behav
Sleep Med. 2006;4:104-13.

Billioti De Gage S, Moride Y, Ducruet T, Kurth T,
Verdoux H, Tournier M, et al. Benzodiazepine use
and risk of Alzheimer’s disease: case-control study.
BMJ. 2014;349(sep092):25205.

Dyer AH, Murphy C, Lawlor B, Kennelly SP.
Cognitive outcomes of long-term benzodiazepine
and related drug (BDZR) use in people living with
mild to moderate Alzheimer’s disease: NILVAD. J
Am Med Dir Assoc. 2020;21(2):194-200.

Chan TT, Leung WC, Li V, Wong KW, Chu WM,
Leung KC, et al. Association between high
cumulative dose of benzodiazepine in Chinese
patients and risk of dementia: a preliminary
retrospective case-control study. Psycho Geriatr.
2017;17(5):310-6.

Grossi CM, Richardson K, Fox C, Maidment I, Steel
N, Loke YK, et al. Anticholinergic and
benzodiazepine medication use and risk of incident
dementia a UK cohort study. BMC Geriatr.
2019;19(1):276.

Shash D, Kurth T, Bertrand M, Dufouil C,
Barberger-Gateau P, Berr C, et al. Benzodiazepine,
psychotropic  medication, and dementia: a
population-based cohort study. Alzheimers Dement.
2016;12(5):604-13.

Desmidt T, Delrieu J, Lebouvier T, Robert G, David
R, Balageas A, et al. Benzodiazepine use and brain
amyloid load in nondemented older individuals: a
florbetapir PET study in the Multidomain Alzheimer
Preventive  Trial cohort. Neurobiol Aging.
2019;84:61-9.

Shih H, Lin C, Tu Y, Chang C, Hsu H, Chi C, et al.
An increased risk of reversible dementia may occur
after zolpidem derivative use in the elderly
population. Medicine. 2015;94(17):e809.

Dell’Osso B, Lader M. Do benzodiazepines still
deserve a major role in the treatment of psychiatric
disorders? A critical reappraisal. Eur Psychiatr.
2013;28(1):7-20.

Page 228



31.

32.

Singh S et al. Int J Community Med Public Health. 2026 Jan,13(1):224-229

Trifiro G, Spina E. Age-related changes in
pharmacodynamics: focus on drugs acting on central
nervous and cardiovascular systems. Curr Drug
Metab. 2011;12(7):611-20.

Imfeld P, Bodmer M, Jick SS, Meier CR.
Benzodiazepine use and risk of developing
Alzheimer’s disease or vascular dementia: a case-
control analysis. Drug Saf. 2015;38(10):909-19.

Cite this article as: Singh S, Kumar A. Long
duration treatment of chronic insomnia in elderly
shows poor cognition. Int ] Community Med Public
Health 2026;13:224-9.

International Journal of Community Medicine and Public Health | January 2026 | Vol 13 | Issue 1  Page 229



