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Editorial 
__________________________________________________________ 
author
Dr Abdulrazak Abyad
Chief editor

Population and dynamics of aging is attracting the at-
tention of regional researchers. In this issue two papers 
from Bangladesh discussed this issue. The first paper at-
tempts to estimate some mortality measures such as age 
specific death rates (ASDRs), infant mortality rate (IMR) 
and crude death rate (CDR) in Bangladesh in 2006.   The 
author used two abridged life tables for males and for 
females and they have been constructed using the cor-
responding secondary data on life expectancy at birth of 
Bangladesh in 2006 taken from UN (2006). He built a 
mathematical model fitted to the number of persons sur-
viving at an exact age x (lx) for males and for females.  In 
the second paper the author stressed the rapid increase in 
the elderly population in Bangladesh. It is essential for 
society and the government to realize that the aged popu-
lation needs not to be regarded as ‘demographic refuse’ 
and given a congenial atmosphere, they can still contrib-
ute to the family and community combining old values 
and new expectations.

A paper from Jordan discussed the causes of impaired vi-
sion in south of Jordan.
The author included 900 Jordanian patients with a mean 
age of 64 years. Visual impairment was determined using 
presenting and best-corrected visual acuity. The causes 
of visual impairment were cataract (43.0%), macular 
degeneration (18.0%), and amblyopia (10.0%). The au-
thor concluded that most causes of blindness in Jordan 
can be controlled by various educational and medical 
programmes.  A prospective study from Iran looked at 
the hip bone mineral density of 100 patients (50 men, 50 
women) and 100 control individuals (50 men, 50 women) 
between 50-90 years old measured by Dual-energy X-
ray absorptiometry. This study showed that bone mineral 
density in the patients group was 0.6333 gr/cm2 versus 

0.7589 gr/cm2 in the control group. The authors conclud-
ed that every person whose  bone density is below 0.6333 
gr/cm2  is prone to hip fracture.

Aydin S et Gemalmaz A looked at the knowledge of 
residents about patients’ rights, informed consent, and 
euthanasia. The authors followed a cross-sectional study, 
an anonymous, volunteer-based, structured questionnaire 
consisting of 31 open- and closed-ended questions about 
socio-demographic features, thoughts and knowledge lev-
el of residents on patients’ rights, informed consent, and 
euthanasia which was applied to the residents of a uni-
versity hospital. The mean knowledge score was 7.2±1.9, 
and obtaining 9 points or more was considered to be 
“sufficient”. Of the total, only 23.9% was determined 
as having sufficient knowledge about patients’ rights, 
informed consent, and euthanasia and 52.3% declared 
that they needed education about these subjects.  The au-
thors stressed that the  knowledge level and awareness of 
residents about patient rights, euthanasia, and informed 
consent was insufficient. These issues should be included 
in the undergraduate and postgraduate medical education 
curriculum.

Pourreza A, examines health care expenditure trends for 
developed countries and the impact of changing demo-
graphics on health expenditure. The influential factors 
on the growth of ageing, policies and policymakers’ re-
sponsibilities in this respect, is analyzed.  An attempt was 
made to discuss and analyze ageing and escalating costs 
of long-term care of elderly in the context of social prob-
lems. The author stressed that there is a need to reassess 
our views towards ageing, elderly’s health, and their roles 
and functions in family and community. 
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ABSTRACT

Objective: The aim of the present study was to find the frequency of patients with hearing loss and severity of hearing 
impairment in a group of elderly patients above 60 years and describe the problems encountered with the use of hear-
ing aids in this age group.
Design: This is a retrospective descriptive clinical based study.
Setting: ENT outpatient clinics of the Hamad General and Rumeilah Hospitals, Hamad Medical Corporation. 
Subjects: All subjects aged more than 60 years who were visiting ENT outpatient clinics of the HMC with hearing 
difficulty were included in this study. The number of patients seen in the ENT outpatient clinics during the period from 
January 2001 to Dec 2003 were 70,406. Out of total screened, 1167 patients were elderly patients who visited audiol-
ogy clinic for hearing impairment investigation. Of these, 207 patients (17.7%) were diagnosed as having hearing loss.  
These patients were studied for hearing loss.
Methods: During this study period, socio-demographic characteristics, severity of hearing impairment, audiological 
details of studied patients, and problems associated with the use of hearing aid were recorded. The hearing loss was 
evaluated using two audiometers Grason Stadler GSI 61 and Madsen Orbiter 922.
Results: Out of the studied elderly patients (207), 72.5% were Qataris and 27.5% were non-Qataris.  The proportion 
of hearing loss was higher in the studied patients; especially in female patients (89.4% for RE and 86.2% for LE) than 
in males (81.4% for both the ears). Hearing loss was more severe in women (29.8% for RE and 28.7% for LE) than in 
men (18.6% for RE and 15.1% for LE). Sloping audiometric curves were found to be the most prevalent one in elderly 
patients (69.9% & 67.3% for males, 66.0% & 61.7% for females). The most common problem encountered while us-
ing hearing aid was improper mould problems (28.6%), followed by intolerance to loud sound (19.8%).
Conclusion: The present study revealed that the proportion of hearing loss was higher in female elderly patients.  Ma-
jority of the patients were fitted with hearing aids and most of them had some kind of problem with the hearing aid.

Key Words: Epidemiology. Prospective cohort study. Prevalence. Elderly, Hearing impairment. Qatar.
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Introduction:

Hearing loss is a common consequence of aging 1-5. It 
is difficult to distinguish changes of normal aging from 
those of other contributing factors. Hearing impairment is 
one of the most important health problems of the elderly 
above 60 years1-5. Very often it leads to verbal commu-
nication difficulty and without treatment it can cause 
serious psychological and social complications such as 
depression and social isolation. Hearing impairment is the 
most common chronic handicap in the US6.

It has been reported that hearing loss ranks as the third-
most-prevalent major chronic disability in the elderly and 
the prevalence of hearing loss has been documented very 
well by several authors1-5,7-10. One third of the people aged 
70 years and over has hearing loss great enough to re-
quire a hearing aid; the proportion is even higher among 
those aged over 80 years. The loss of hearing associated 
with the aging process is referred to as “Presbycusis”. 
Presbycusis is the most common auditory disorder in the 
elderly population. The aging process produces altera-
tions in the cochlea, the end organ of hearing, as well as 
in many areas of the auditory system.

In U.S11, hearing loss is the third most prevalent chronic 
condition in older Americans, after hypertension and 
arthritis. Up to 40% of people over age 65 are hearing 
impaired and more than 80% of the people over age 85 
have hearing loss. It is reported that people with hearing 
loss have twice as high of rates of depression. They are 
severely socially isolated and a lot of them have substan-
tial loss of self-esteem.

Although hearing impairment in the elderly is very 
common, it is often ignored and poorly managed in 
the primary care setting. Deterioration of hearing with 
advancing age is well documented12. It can be substan-
tially improved with hearing aids and sometimes surgery.  
Although hearing aids are the mainstay of treatment for 
Presbycusis, they are not used by the majority of elderly 
sufferers.

Unfortunately, hearing impairments often receive mini-
mal attention and can affect the most common and simple 
tasks of daily life13-14. The aim of this study was to find 
the frequency of patients with hearing loss and the sever-
ity of hearing impairment in patients above 60 years and 
to describe the problems with use of hearing aids.

Methods:

One significant demographic feature of developing 
countries is the increase in older population. It has been 
demonstrated that populations of above 65 years form 
1.3%, 2.5% and 2.4% of the total population in Qatar in 

2002, 2003 and 2004 respectively15. The apparent decline 
in the percentage of old population in Qatar is mostly due 
to the rise in the young population (working expatriates) 
in the country during recent years due to the fast growing 
economy.

This study was conducted during the period from Janu-
ary 2001 to Dec 2003. The number of patients seen in the 
ENT outpatient clinics of the Hamad General Hospital 
and Rumaillah hospital were 70,406 during the study pe-
riod.  Out of these patients, 1167 elderly patients visited 
the Audiology outpatient clinic for further investigation 
of ear complaints. Among them, 207 patients above 60 
years of age were diagnosed as having hearing loss and 
182 patients were prescribed for hearing aids.  Data were 
collected from patient’s records on the socio-demographic 
characteristics, the severity of hearing impairment and the 
audiological details of the studied patients. Also, patients 
prescribed for hearing aids were studied with regards to 
their hearing aid performance and problems.

Clinical and hearing evaluation procedures:

All patients were tested by two pre-trained technicians 
using two clinical digital audiometers. The severity of 
hearing impairment and configuration in each ear was 
evaluated according to International Standard Organiza-
tion (ISO). Garson Stadler GSI 61 and Madsen Orbitar 
922  were the two audiometers used to evaluate the hear-
ing loss.

Results:

Table 1 shows the socio-demographic characteristics of 
the studied subjects. 72.5% of the studied subjects were 
Qataris and 27.5% were non-Qataris. The majority of 
them (62.8%) were in the age group (60 – 69). The pro-
portion of hearing loss was higher in the female patients 
(89.4% for the right ear and 86.2% for the left ear) than in 
the male patients (81.4% for the both ears).

Table 2 presents the severity of hearing impairment ac-
cording to gender. Hearing loss was more severe (56 – 70 
dB) in women (29.8% for RE and 28.7% for LE) than 
in men (18.6% for RE and 15.1% for LE).  Although the 
hearing loss severity was higher in women, normal hear-
ing was more in male patients (14.2% for RE & LE) than 
females (7.5% for RE & 9.6% for LE). There were cases 
of deafness among female patients (1.1% for RE & 2.1% 
for LE).

Table 3 shows the type of audiogram according to gender.  
Sloping audiometric curves were found to be the most 
prevalent ones in the elderly patients (69.9% & 67.3%  
for Males; 66.0% & 61.7% for Females), followed by 
flat audiogram shape (15.0% & 17.7% for Males; 8.5% 
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&16.0% for Females) and to less extent rising type au-
diogram (1.8% for both the ears for males; 2.1% & 3.2% 
for females). Severity of hearing loss between men and 
women was not statistically significant.
Table 4 explains the problems encountered with the use 
of hearing aids. 182 patients (87.9%) were fitted with 
hearing aids.  Improper mould problems were the most 
common problem found (28.6%), secondly intolerance to 
loud sound (19.8%), thirdly headache and psychological 
problems (14.9%) followed by whistle (13.7%).

Discussion:

Hearing loss among the elderly population is a prevalent 
problem that affects their ability to understand speech 
in quiet, noisy, and reverberation environments. Elderly 
people also experience difficulty in understanding rapid 
speech, heavily accented English language, and speech 
with few contextual cues and/or added memory demands. 
Hearing impairment is the fifth most prevalent chronic 
health condition and the second most prevalent impair-
ment in the U.S16. Hearing problems have a profound 
influence on the lives of the elderly. Although hearing 
loss in the elderly may not have a cure, early rehabilita-
tion helps to restore better quality of life, if the problem is 
detected early.

The present study findings revealed that 85% of the 
studied patients above 60 years had problems of hear-
ing loss. Cruickshanks K J et al17 reported a similar 
proportion over age 70 that the prevalence of significant 
hearing impairment among people over the age of 65 is 
approximately 45% and among people over the age of 
70 exceeds 83%. It is reported in a study done by Herbst 
KG18 et al that one third of people aged 70 years and 
over suffer from hearing impairment require a hearing 
aid. The proportion is even higher among those aged over 
80 years.

Both men and women are at risk for age-related hearing 
loss.  The present study showed that the proportion of 
hearing loss was higher in female patients (89.4% for RE 
& 86.2% for LE) than in males (81.4% for the both ears).  
Even the hearing loss was more severe in women. Nearly 
30% of the studied women had severe (56-70 dB) hearing 
loss, while approximately 18% for men.  On the contrary, 
it is reported in the US19 that women of all ages have 
better hearing than men at frequencies above 2000Hz.
Overall, around 24% had severe hearing loss and nearly 
27% had moderate hearing loss which is much lower 
than the rate reported in a study done by Sangster J F 
that 60% of the patients tested at the hearing clinic were 
found to have severe hearing loss20. But in the UK, 8% 
of the participants reported a severe hearing loss and 42% 
moderate hearing.

Presbycusis remains a leading cause of sensorineural 
deafness in the elderly6. Majority of the studied patients 
with hearing loss were associated with Presbycusis 
(70.5%). Rosenhall U21 and colleagues also found that 
Presbycusis is the most common type of auditory dys-
function.  Aging and noise exposure are the key factors 
implicated. Earlier studies7,22 revealed that the shape of 
audiogram which is regarded as reflector of the pathol-
ogy underlying presbyacusis and slope and ski-slope 
type curves were the most common types of audiogram 
present in the hearing impairment patients. The present 
study demonstrated that most of the elderly patients 
showed sloping (68.1% for RE & 64.7% for LE), fol-
lowed by flat audiogram shape (12.1% for RE & 16.9% 
for LE).

The present study revealed that the majority of elderly 
patients suffering from hearing loss were fitted with  
hearing aids (87.9%). This finding is not in agreement 
with that of other researchers who reported a much lower 
percentage of hearing aid usage ranging from 6% to 
14%23. Another study24 documented about 20% of elderly 
individuals with significant hearing impairment obtained 
hearing aids, despite the widespread occurrence of sig-
nificant hearing loss in the elderly population. Moreover, 
about 30% of hearing aid users are dissatisfied with their 
instruments. Factors that may contribute to low hearing 
aid use include cost and low consumer awareness of the 
benefits of amplification. In our study, most of them had 
faced some kind of problem with their hearing aids. Im-
proper mould problems were the most common problem 
found among our studied patients (28.6%). Many elderly 
people accept their hearing loss, believing there is no ef-
fective treatment; others attribute it to the aging process 
or even deny its existence.

Limitations:

As the study was hospital based, the results may not 
give a true reflection of the situation in the community. 
The high referral rate from GP to Specialist in this study 
is clearly not sufficient to solve the problem of hearing 
impairment in elderly people.

Conclusion:

The study findings revealed that the proportion of hear-
ing loss was higher in female patients than male patients.  
Also, hearing loss was severe in women. The majority 
of the patients were fitted with hearing aids and most of 
them faced some kind of problem with the hearing aid. 
There was a high rate of dissatisfaction among hearing 
aid users.

http://www.me-jaa.com       5
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Table 1. Socio-demographic characteristics of the studied subjects.

Variables n=207 %
Nationality

Qatari 150 72.5
Non Qatari 57 27.5

Sex 
Male 113 54.6
Female 94 45.4

Age Group
60 – 64 82 39.6
65 – 69 48 23.2
70 – 74 44 21.3
75 – 79 10 4.8
80 – 84 15 7.3
85 + 8 3.9

Occupation
Professional 6 2.9
Military 4 1.9
Administrator/Clerk 14 6.8
Business Man 4 1.9
Housewife 85 41.1
Labourer 8 3.9
Retired 61 29.5
Unknown 25 12.1

Hearing Loss (26 – 120 dB)
Total RE 176 85.0

LE 173 83.6
Male RE 92 81.4

LE 92 81.4
Female RE 84 89.4

LE 81 86.2

Table 2. The severity of hearing impairment according to gender

VARIABLES Right Ear=207 Left Ear=207 Total=207
Males
n=113

Females
n=94

Males
n=113

Females
n=94

Right 
Ear

Left Ear

SEVERITY

Normal (<25 dB ) 16(14.2) 7(7.5) 16(14.2) 9(9.6) 23(11.1) 25(12.1)

Mild (26–40 dB) 20(17.7) 21(22.3) 21(18.6) 21(22.3) 41(19.8) 42(20.3)

Moderate (41–55 dB) 33(29.2) 22(23.4) 30(26.6) 22(23.4) 55(26.6) 52(25.1)

Moderately severe (56-70 dB) 21(18.6) 28(29.8) 17(15.1) 27(28.7) 49(23.7) 44(21.3)

Severe (71-90 dB) 6(5.3) 6(6.4) 7(6.2) 6(6.4) 12(5.8) 13(6.3)

Profound (90+) 12(10.6) 8(8.3) 1715.1) 7(7.4) 20(9.7) 24(11.6)

No results 5(4.4) 2(2.1) 5(4.4) 2(2.1) 7(3.4) 7(3.4)
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Table 3. Type of Audiogram according to gender

VARIABLES Male*
N=113
N(%)

Female**
N=94
N(%)

Total***
N=207
N(%)

RE LE RE LE RE LE
TYPE OF AUDIOGRAM

Cookie-bite or scoop or trough 2(1.8) 1(0.9) 6(6.4) 2(2.1) 8(3.9) 3(1.4)

Inverted scoop 8(7.1) 6(5.3) 13(13.8) 12(12.8) 21(10.1) 18(8.7)

Flat 17(15.0) 20(17.7) 8(8.5) 15(16.0) 25(12.1) 35(16.9)

Sloping 79(69.9) 76(67.3) 62(66.0) 58(61.7) 141(68.1) 134(64.7)

Rising 2(1.8) 2(1.8) 2(2.1) 3(3.2) 4(1.9) 5(2.4)

No hearing 0(0.0) 3(2.7) 1(1.1) 2(2.1) 1(0.5) 5(2.4)

No results 5(4.4) 5(4.4) 2(2.1) 2(2.1) 7(3.4) 7(3.4)

* P value = 0.278     

** P value = 0.132

*** P value = 0.974     

Table 4. Problems encountered with the use of hearing aids (n=182)

Problem Number affected Percentage
Whistle 25 13.7%
Intolerance to loud sound 36 19.8%
Speech discrimination defect 17 9.3%
Distortion 5 2.8%
Improper mould problems 52 28.6%
Pain and earache 8 4.4%
Headache and psychological rejection 27 14.9%
Deterioration of hearing 3 1.7%
No problems 9 5.0%
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ABSTRACT

Our Memory Clinic is located in “G.Papanikolaou” General  Hospital in the 3rd Department of Neurology, Aristo-
tle University of Thessaloniki. It was set up in 1988 and has run for 20 consecutive years. This clinic is open to any 
individual  who is experiencing memory loss and/or change in thinking ability and behaviour and also for caregivers. 
Health care professionals (Neurologists, Radiologists, Psychologists, Biologists, Physicians, Postgraduate Students, 
Medical students, Nurses, Social Workers) are working together in order to provide the best quality of medical and 
other care to patients with cognitive disorders, their caregivers and their families according to their needs.  The pa-
tients are carefully examined by an experienced neurologist and in all of them a complete neuropsychological evalu-
ation is performed   for the assessment of memory, learning, attention/concentration, executive functioning, motor/
processing speed, visuospatial skills, language and mood/personality. Haematological, biochemical, neuroimaging and 
genetic examinations are provided to each patient.  Patients are examined in a rate of 2400 patients/ year. During last 
year (2006), 2428 patients were examined. There is regular follow up performed in these patients (Alzheimer’s disease 
and other dementias every 6 months and mild cognitive impairment every year). There are many projects –National, 
European and American projects, clinical trials- that are taking place in our memory clinic, and a variety of dementing 
disorders are studied. As a consequence a large database containing all the above information of all the patients has 
been developed. In collaboration with the Greek Alzheimer Disease and Related Disorders Association non pharma-
cological interventions suitable for each patient and caregiver are performed. Our memory outpatient clinic provides 
high-quality diagnostic and treatment services to individuals affected by dementia and their families.

Key words: Memory, Dementia, Day Centers, Educational programs, Alzheimer Association 

Criteria and Neuropsychologic tests

DEMENTIA

A. Criteria: 
We use DSM-IV for the diagnosis of Dementia, Depres-
sion and AD, NINCDS-ADRDA for AD,  NINDS-AIR-
EN for Vascular Dementia, Lund-Manchester for Fronto-
temporal Dementia and Criteria for LBD (McKeith, 1996, 
2006)

B. Neuropsychological tests
The most common forms of dementia are Alzheim-
er’s disease (AD), vascular dementia, Fronto-temporal 
Dementia and Lewy Body dementia. The duration of 
neuropsychological assessment of a demented patient is 
about 40 -60 minutes and many elderly individual people 
enjoy performing it.  The tests we use for the assessment 
of patients are: For the determination of the stage of the 

disease Clinical Dementia Rating (CDR) and Global 
Deterioration Scale (GDS). For global cognitive disorders 
the CAMCOG (Roth et al., 1986, Tsolaki et al, 2000) 
which includes Mini Mental State Examination MMSE 
(Mini Mental State Examination) (Folstein et al, 1975, 
Fountoulakis et al, 2000). Hindi Mental State Examina-
tion (HMSE) is used for illiterate patients. For Memory 
Disorders Rivermead Behavioural Memory Test (RBMT) 
and  Rey Auditory – Verbal Learning Test (RAVLT) (Rey, 
A. (1958, Kounti et al 2004 ). For language disorders Pyr-
amids and Palms trees, Boston Naming Test, some sub-
tests of Boston Diagnostic Aphasia Examination (BDAE), 
Psycholinguistic Assessment of Language Processing of 
Aphasia (PALPA) and Verbal Fluency Test. For execu-
tive function, processing speed and attention Stroop test 
(Jensen et al, 1966)., Digit Backwards test, Trail Making 
Test A and B, Wisconsin test, Luria three step and Alter-
native Hand Movement. For the assessment of Activities 
of Daily Living Functional Rating Scale for Symptoms 
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of Dementia (FRSSD), Instrumental activities of daily 
Living (IADL), ADL-Is and Functional and Cognitive 
Assessment Scale (FUCAS) (Kounti et al, 2006)  and for 
neuropsychiatric symptoms Neuropsychiatric Inventory 
(NPI). For depression and anxiety Hamilton-17 or Geriat-
ric Depression Scale or Hospital Anxiety and Depression 
Scale (HADS) or  Cornell scale. Hachinski score is used 
for exclusion of vascular or mixed dementia.

MILD COGNITIVE IMPAIRMENT

Mild cognitive impairment (MCI) is a transitional state 
between normal aging and AD. The subjects experience 
cognitive problems that do not interfere with their daily 
activities. The clinical criteria we use for the diagnosis of 
MCI are described by  Petersen et al, 1999.

The tests we use for Mild Cognitive Impairment are 
MOCA, Clock drawing, Rey auditory verbal learning test 
(immediate and free delayed recall), Verbal fluency (ani-
mals), Boston naming test, Stroop card 1 - Stroop card 3, 
Trail making test A and B,  Symbol Digit substitution test,  
Rey figure (Copy and delayed recall).

All the above scales, which are used for the assessment of 
Dementia and Mild Cognitive Impairment, are translated 
and validated in the Greek elderly population. All the 
literature is available.

Laboratory Examinations

1. Blood Tests
Blood tests are performed in all patients. Routine blood 
examination including haematological (haemoglobuline 
etc) and biochemical (glucose, cholesterol, etc) as well as 
TSH and the levels of homocysteine, folic acid and B12, 
which are affected in dementia, are measured. In some 
patients that are included in clinical trials or research 
projects blood tests are performed for the identification 
for genes that are believed to be implicated in Alzheim-
er’s disease.

2. CSF tests 
Cerebrospinal fluid (CSF) is a clear colourless protec-
tive fluid, which is produced in the ventricles of the brain 
at a rate of 500ml/24h. The CSF volume in the brain is 
100-150 ml, therefore it is replaced about 4-5 times a day 
It is in direct contact with the brain’s extra-cellular space, 
therefore any pathological changes observed in the brain 
can be reflected in certain biomarkers in the CSF.
CSF samples are taken from all patients, by lumbar punc-
ture, at the L3/L4 or L4/L5 interspace, performed at hours 
9:30-10:30 am, with patients lying on their back for one 
hour after puncture. The samples are stored at -80 degrees 
Celsius until further examination. CSF-Ab42 was deter-
mined using a sandwich ELISA (INNOTEST b amyloid 

(1±42) Innogenetics, Ghent, Belgium). CSF-htau levels 
were determined in all patients using the INNOTEST 
hTau-Antigen sandwich ELISA (Innogenetics, Ghent, 
Belgium) for the measurement of total tau, both normal 
and  hyperphosphorylated-tau. CSF Fas levels were 
determined with the human sAPO-1/Fas ELISA (Bender 
MedSystems, Vienna, Austria).

3. Auditory event related potentials (AERP)
Auditory event related potentials are performed almost 
in all MCI patients using a simple discrimination task, 
the so-called oddball paradigm. In this task, two stimuli 
were presented in a random series with one of the two 
occurring relatively infrequently, i.e., the oddball. The 
auditory event related potentials use two different tones, 
an inter-stimulus interval of several seconds, with the 
target oddball stimulus presented less frequently than the 
non-target or standard stimulus. The subject is required 
to distinguish between the two tones by responding to the 
target (e.g. mentally counting) and not responding to the 
standard (Squires et al, 1976). Patients must pay attention 
in distinguishing the tones, in order for the examination 
to be as accurate as possible.

The event related potential activity was recorded at the 
Fz and Pz electrode sites of the 10-20 system using 
gold-plated electrodes affixed with electrode paste and 
tape, referred to linked earlobes at the A1, A2 sites with 
a forehead ground and impedance at the lowest possible 
level. For all recordings, the electrode impedances were 
below 5 kΩ and they were checked periodically during 
the recording session. For artefact suppression an AC 
filter function was performed. For the purpose of reduced 
impedance, a special type of paste is used (Elefix Ni-
hon-Kohden, EEG paste Z-401 CE). The auditory event 
related potentials are analyzed by means Neuropack 4 
(Nihon-Kohden, Tokyo).

MRI

In agreement with Radiology Departments, MRI scans 
are performed in the majority of patients with cognitive 
disorders. Each MRI examination consists of the follow-
ing scans: 3 plain localizer; 19 sec, Sag MPRAGE 3D 
for volumetry, 0.94x0.94x1.2 slice thickness, 9:32 min, 
(Quality assurance, that is inspection of the image at local 
site, if Quality meets our criteria go on with protocol, if 
quality is insufficient, immediately repeat Sag MPRAGE 
3D for volumetry), PD/T2 for improved segmentation 
relaxometry (T1 map, 2x2x3 EPI read out, whole brain, 
10 min; T2 map 1x1x3 2-3 ax slices, 5 min, all centers 
except Perrugio), Voluntary for all sites except Perru-
gio: Spectroscopy (4 voxels – Perrugio; 2 voxels - KCL, 
Kupio, Lods,), Phantom scans at two time points: Study 
start, study end.
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Educational Programs

As our memory clinic is part of a University Department, 
the education of students including scientific lectures and 
meetings is an important function. The medical students 
and the neuro-psychologists have the opportunity to par-
ticipate in the activities of the Memory Clinic as a part of 
their formal training. In collaboration with Greek Alzhe-
imer Disease and Related Disorders Association there are 
three training programs: One for families and caregivers 
every Tuesday in Charisio Old People Home between 
9:00-10:30 in the morning, one for health care profes-
sionals every Friday afternoon 16:00-18:00, and one for 
young health care professionals from different cities of 
Greece five hours every day for two months including 
not only lectures but also attendance of all the programs 
which are organized for patients with Mild Cognitive 
Impairment and Dementia in Day Centers of our Associa-
tion.

European and American projects

1. DESCRIPA (Development of Screening guidelines and 
diagnostic Criteria for Predementia Alzheimer’s disease)
This project is funded by the EU through the Fifth Frame-
work Programme (FP5). The primary goal of the program 
is to reach an evidence-based European consensus on the 
identification of subjects with Alzheimer’s disease in their 
early stage. The other aims of the project are to develop 
diagnostic and clinical criteria for in the general popula-
tion. The clinical criteria will be based on pooled data 
from six prospective studies of subjects with reported 
mild cognitive problems that have investigated markers 
of pre-dementia AD. These include demographic varia-
bles, cognitive functioning, brain atrophy, b-amyloid 1-42 
and tau concentrations in the cerebrospinal fluid (CSF), 
and the apolipoprotein E genotype The guidelines will be 
based on five population-based studies that have investi-
gated markers of predementia AD.

2. ICTUS (Impact of Cholinergic Treatment Use)
This program was also funded by the EU through the 
Fifth Framework Programme (FP5). The primary goal 
of the project was to take advantage of the differences 
in prescription rates across Europe in order to examine 
whether long-term treatment with AChE I modifies the 
rate of change of Clinical Dementia Rating scale (CDR; a 
score providing a global rating of the severity of demen-
tia) in European AD patients.

3. ENIR (Foresight study for the development of a Euro-
pean NeuroImage Repository)
This project was funded by the EU through the Sixth 
Framework Programme (FP6). The ENIR project had 
the scope to carry out the development of a large and 
shared European multidimensional repository of high 

resolution MRI images of normal brains and brains with 
different neurodegenerative disorders (e.g. Alzheimer’s, 
Parkinson’s disease, etc.) completed by clinical, genetic 
and neuropsychological data. The huge variability of 
brain morphology affects the judgement of what consti-
tutes normality or the comparison among different brain 
groups. In order to model and manage this variability, 
a wide amount of brain images and information on the 
sources of variability is needed. This obviously cannot be 
collected from a single centre, but requires brain images 
from many centers. A similar European repository does 
not exist at the present time due to the lack of a structured 
communication network among centres and of the huge 
difference of acquisition protocols and clinical informa-
tion collected from the patients.This project aims also to 
identify standardized procedures in order to make the best 
use of existing repositories, in view of their increased in-
tegration towards the development of the future European 
infrastructure.

4. MIRAGE (Multi-Institutional Research in Alzheimer’s 
Genetic Epidemiology)
The MIRAGE Study (Multi-Institutional Research in 
Alzheimer’s Genetic Epidemiology) is a National Insti-
tutes of Health (NIH) funded research project based at 
Boston University School of Medicine. The goal of MI-
RAGE is to identify genetic and non-genetic risk factors 
for Alzheimer’s disease (AD). Currently, the MIRAGE 
project has 12 study sites in the United States, Canada, 
and Germany, and a collaborating MRI analysis site at 
UC Davis.  Building upon the work that has been done in 
this project since 1991, MIRAGE researchers will collect 
medical, family history, demographic and lifestyle infor-
mation, draw blood for DNA and analysis and capture 
data from magnetic resonance imaging (MRI) to evaluate 
the association between vascular and genetic risk factors 
and AD in 1000 families including Caucasians, African 
Americans, and Japanese Americans.

5. INNOMED (Innovative Medicines for Europe).  
The discovery and development of new drugs is very 
costly and attrition rates are high. Initiatives to reduce the 
rate of attrition during later phases are clearly desirable 
and if successfully implemented will reduce develop-
ment costs. The InnoMed proposal addresses the complex 
issues associated with the future of biomedical research 
in the EU, and addresses ways of achieving accelerated 
development of,

safe and more effective medicines, aiming to revital-
ize the European biopharmaceutical research environ-
ment. InnoMed’s wide consortium base, being led by 
the European Federation of Pharmaceutical Industry and 
Associations (EFPIA), guarantee’s a commitment from 
all the stakeholders needed to change the process of drug 
development in Europe.
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The course for addressing the necessary changes is to 
first develop a Strategic Research Agenda (SRA) that 
will encompass the whole path from discovery of a new 
drug target to the validation and approval stages of a new 
drug compound. This SRA is already in the process of 
being elaborated involving all the relevant stakeholders 
via meetings and workshops and four key bottlenecks 
in the drug development process have been identified: 
Safety, Efficacy, Knowledge Management, Training and 
Education. The elaboration of this SRA will be performed 
in a first stage within the frame of the European Technol-
ogy Platform (ETP) and, will, of course, be subject to 
regular updating. The resulting comprehensive strategy, 
with a detailed roadmap will reveal a variety of concrete 
research topics to be deployed within the ETP. The im-
plementation of these research topics will deliver added 
value to the drug discovery and development process and 
to individual stakeholders. InnoMed will demonstrate 
the validity of the approach through two research sub-
projects: AddNeuroMed, which will develop and validate 
novel surrogate markers based upon in vitro and in vivo 
models in animals and humans, using Alzheimer’s disease 
as a testing platform. PredTox will deliver new biomark-
ers of toxicity and a greater understanding of mechanisms 
of toxicity.

6 EDAR (Beta amyloid oligomers in the early diagnosis 
of AD and as marker for treatment response)
The aim of the present project is to investigate whether 
beta amyloid oligomers in cerebrospinal fluid, plasma, 
and serum can be used for the early diagnosis of AD and 
whether they can be used as a marker of treatment re-
sponse. In addition, it will be investigated whether genes 
known to be involved in beta amyloid processing influ-
ence levels of these markers. Oligomers will be measured 
using two techniques. The first is based on ultrasensitive 
immuno-polymerase chain reaction and will be developed 
during the project. The second is based on a combination 
of immuno-precipitation and ELISA and has already been 
developed by one of the partners. Measurements will 
be performed in cerebrospinal fluid, serum, and plasma 
samples of 100 subjects with AD, 250 subjects with mild 
cognitive impairment (a prodromal stage of AD), 100 
subjects with other types of dementia, and 50 control sub-
jects. In order to investigate the potential of beta amyloid 
oligomers to be used as marker of treatment response, 
cerebrospinal fluid samples and blood samples will be 
collected 9 and 18 months after baseline in 60 subjects 
with AD and 60 with mild cognitive impairment.

Clinical Trials

Many clinical trials with new medications, national or 
international were run in our Memory Clinic such as 
AWARE study. There are also three new clinical trials now. 
Collaboration with Greek Association of Alzheimer’s 

Disease and Related Disorders (GAADRD).

The same person who is responsible for our Memory 
Clinic is President of the Greek Association of Alzheim-
er’s Disease and Related Disorders (GAADRD). There-
fore the Memory Clinic and GAADRD are closely cor-
related. This is a non governmental organization, which 
was founded in 1995 and is member of the Alzheimer 
Europe and Alzheimer Disease International. It consists 
of neurologists, psychiatrists, Psychologists, Gerontolo-
gists, Biologists, Social Workers, Nurses who have been 
especially trained and educated.

The association is governed by a seven member board, 
voted by the General Assembly of its members every two 
years.

Services Provided To Patients with Dementia and Mild 
Cognitive Department: Diagnosis, Therapeutic Pro-
grammes, Neuropsychological Assessment, Memory, 
attention and language exercises, Memory, attention and 
language exercises through PC, Dual task, Reality Orien-
tation, Ecological multi-sensory tasks, Training from nor-
mal elder to elder with Alzheimer’s disease,  Cognitive 
Exercises for illiterate AD patients, Stress Management 
Techniques, Relaxation Techniques Programme Coun-
seling,  Cognitive Music therapy, Passive music therapy, 
Art therapy, Occupational Therapy, Physical Exercises, 
Physic therapy, Mental Imagery Therapy,  Cognitive Mo-
tion Therapy, Cognitive Processing of Current Events
Individual Counselling for Patients with Early Dementia, 
Educational Programme For Patients with Early Demen-
tia, Family Therapy, Individual Counselling, Support 
Groups and Counselling.

It provides clear, comprehensive and accurate infor-
mation on all forms of dementia; on caring, legal and 
financial matters. It produces booklets (e.g. translation 
of the Alzheimer’s Europe manual and the Children’s 
Brochure), publishes its own leaflets (terminally, 12 page 
leaflet 10,000 issues are printed each time) reviewing all 
the activities of GAADRD and presenting all the progress 
in AD in scientific and social levels. It runs courses, 
meetings and Pan-Hellenic conferences every two years.   
Our every two year conferences of our association are 
unique opportunities to review the state of art in the 
diagnosis and management of dementia in a multi-dis-
ciplinary manner. Our conference brings together scien-
tists, clinicians, health-care workers, families and people 
with dementia themselves. It provides a perfect chance 
to make new friends, to start new collaborations and to 
enhance existing ones. Five Pan-Hellenic Inter-Scientific 
Alzheimer Conferences have been carried out until now. 
Professionals and informal carers give lectures, covering 
all the aspects of   AD. Day care centers:1. Day Center 
Charissio Old People’s Home  2. Day Center in Pano-
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rama of Thessalniki – KIFI. 3, Unit “Agia Eleni” which 
includes two day centers, a unit for caregivers and a unit 
for Home support. Soon the Greek Federation consisting 
of 21 cities all over Greece will be ready. We involve, 
support, encourage and establish associations in differ-
ent parts of Greece. All the expenses needed to construct 
the memorandum of an association are being carried by 
our association. Professionals are trained to consult, and 
health professionals are being educated to promote best 
practices in the field of supporting  patients and caregiv-
ers. We are increasing extraordinarily rapidly. At the 
moment the association has a staff of thirty-seven people 
(full time). GAADRD, is a member of Alzheimer Europe 
(AE) and Alzheimer Disease International (ADI) and con-
tributes to worldwide efforts in the fight against dementia.

Conclusions

All the above efforts have as targets:
·	 To provide a complete assessment of a person’s mem-

ory status, through clinical examination, neuropsycho-
logical assessment, results of blood tests, CSF tests 
and MRI scans

·	 To detect and assess dementing disorders as early as 
possible and carry out a differential diagnostic proce-
dure to identify their aetiologies

·	 Plan the future care and provide advice to patients and 
their caregivers, with respect to medical, psychologi-
cal and social issues

·	 Provide direct support to patients and caregivers in the 
form of counselling, discussions with caregivers, and 
therapeutically–oriented work groups (e.g. memory 
training groups)
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Introduction: 

Increases in disease awareness, better compliance with 
preventive medicine and exposure to high technology acute 
care management have helped to improve life expectancy 
and have subsequently led to an aging society(1). The elderly 
constitute more than 12.5 % of the USA population; but 
account for 33% of all hospital admissions. Most visits to 
physicians and most personal and insurance resources are 
spent on healthcare for this age group(1, 2, 3).

Polypharmacy among the elderly population, though con-
sidered within the norms in terms of the number of medi-
cations taken due to the wide prevalence of disease among 
this age group, leads to higher adverse drug reactions in 
these relatively fragile patients or those with impaired 
pharmacokinetics and pharmaco-dynamics(4).

Higher incidences of inappropriately prescribed medica-
tions in the elderly are due to several factors, and lead to 
higher incidence of hospital admissions, deaths and sub-
sequently higher costs(5,6). Saudi Aramco Medical Services 
Organization (JCIA Accredited) provides out-patient and 
in-patient care for more than 184,000 patients, 3.4% of 
them above 60 years. Patients are exposed to high tech-
nology acute medical care and preventive medical serv-
ices teams of all disciplines supported by a user-friendly 
computer-based system for in and out patient services that 
incorporate detailed patient information, drug informa-
tion, contra-indications specifications and a high alert list. 
In 1993, the elderly population above 65 years of age in 
Saudi Arabia constituted only 2.6% (WHO World Health 
Report, 2001). Currently, it is postulated that the number 
has greatly increased due to important and continued gov-
ernmental and private sector interest in health care over 
the past two decades. A recent report from Saudi Arabia 
showed the ratio “of one hospital bed per 476 people and 
one doctor per 690 people [to be] among the lowest in the 
world” (Saudi Arabia publication spring 2002 Magazine: 
Health).

Objectives:

A brief review of literature on the extent and risk factors of 

polypharmacy in elderly population is intended to increase 
physicians’ and patients’ awareness of polypharmacy, as 
well as list methods used by experts in the field, to avoid 
inappropriate prescribing of medications in an out-patient 
setting.

Discussion:

Elderly patients above 65 years use more than 30% of 
prescription medications and 50% of over-the-coun-
ter medications(2). The aging process naturally leads to 
impaired functional capacity of organs such as lungs, 
liver, kidneys, as well as relative reduction of the immune 
system. Prevalence of cardiopulmonary diseases, strokes, 
diabetes, osteoporosis, osteoarthritis, falls and malignancy 
among elderly population entail multiple clinic visits to 
primary care physicians and to different other specialists 
and sub-specialists. This leads to the elderly using more 
medications than younger age groups. More prescribed 
medications, over-the-counter medications, and herbal 
products lead naturally to more drug side-effects (1, 4).  
Garcia recently reported that more than 30% of the elderly 
population are admitted because of adverse drug effects 
and more than 50% of these adverse effects can be pre-
vented through appropriate prescribing(5). Fick et. al. in 
2000 reported 106,000 medication-related deaths at a cost 
of $85,000,000 to US Healthcare(6). Fifty one percent of 
all deaths occurred in elderly patients over 60 years of age 
and 35% of ambulatory elderly experience and adverse 
drug event over a one-year period(5). Decreased functional 
capacity of vital organs at old age coupled with higher rate 
of prescribed drugs leads to more serious drug side effects 
even at lower doses of medications. Commonly used drugs 
(beta blockers, calcium channel blockers, ACE inhibitors, 
H1, H2 blockers, Aspirin, NSAIDs, calcium, biphospho-
nates, antidepressants and anti-epileptics) can lead to more 
serious drug results if not appropriately prescribed.  Beers’ 
criteria, developed in 1991, updated in 1997 and then in 
2003, list a number of medications that are recognized as 
inappropriate in elderly based on consensus guidelines 
and experts’ opinion(6, 7). Fluoxetine, non-COX-selective 
NSAIDs, Benzodiazepines are listed due to risk of exces-
sive CNS stimulation, GI bleeding and sedation respec-
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tively.  Garcia’s(5) literature review of evidence-supported 
studies aimed at reducing inappropriate prescribing in the 
elderly, suggested the following four methods:
1.	 Using pharmacist recommendations can help in reduc-

ing polypharmacy through his/her proper screening of 
patient’s drug profile, reviewing potential drug – drug 
interactions, assessing effect of co-morbid conditions, 
with recommendations or suggestions to physicians 
who are part of the multidisciplinary team(5,8).

2.	 Computerized alerts in an in-patient setting decreased 
serious medication errors and adverse drug events.  
Medical practitioners and pharmacists in our health 
center, have access to a computerized data system that 
includes all pertinent patient information in both the 
in-patient and out-patient setting; this has helped to 
make an adequate decision.  A multidisciplinary team 
consisting of a clinical pharmacist, a physician and a 
health educator is well established and all aim toward 
prescribing the proper medications and removing oth-
ers of no apparent indication or with high side effects. 

3.	 Another proven method of reducing inappropriate pre-
scribing in the elderly can be achieved through regular 
patient education sessions. Patients are encouraged to 
keep a list of medications taken, including over the 
counter and herbal medications.

4.	 Physicians’ regular review of medications taken by 
their elderly patients, though time consuming, with the 
help of the pharmacist consultant and health educa-
tors, can reduce significantly serious adverse drug 
events(5,8,9).

The Institute of Medicine (IOM) reported 1.5x10(6) pre-
ventable drug adverse reaction each year in USA. Jenkins 
and Vaida(9) recommended the following office-based 
strategies whether physicians are using paper or electronic 
charts to avoid medication errors:
·	 Proper patient identification
·	 Document allergies and drug reactions
·	 Highlight significant medical conditions
·	 Keep current update of all medications (prescriptions, 

OTC, herbal with each clinic visit)
·	 Keep current medication information most commonly 

used
·	 When writing prescriptions, improve hand writing, 

avoid abbreviations in names, dosages and frequency 
of each drug prescribed

·	 Make sure patients and/or caretakers understand spe-
cific recommendation of each drug prescribed

·	 Consider using electronic system of prescribing; 
“Electronic prescribing system can produce computer 
generated prescriptions or can electronically transmit 
the prescription directly to the Pharmacy.” The Insti-
tute of Medicine recommended all prescribers should 
adopt an electronic system by year 2010(9)

Buschardt and Jones(10) highlighted important inquiries to 
be followed that might help in assessing and limiting inap-
propriate prescribing in the elderly:

1)	 “Is each medication necessary,” including OTC and 

herbal products?  Use only drugs that are evidence 
supported.

2)	 ”Is the drug contraindicated in the elderly?”  Avoid 
high-risk medications in the elderly e.g. long acting 
Benzodiazepines associated with sedation and falls, 
NSAIDs with CNS, GI and renal implications.

3)	 ”Are there duplicate medications?”
4)	 ”Is the patient taking the lowest effective dosage?” 

Concept of drug prescribed in elderly to ‘start low and 
go slow’ due to natural functional impairment in renal 
function, liver metabolism and co-morbidity at old 
age. 

5)	 ”Is the medication intended to treat side effects of 
another medication?” Avoid such practice e.g. Anti-
tussives used to treat ACE induced cough.

6)	 ”Can I simplify a drug regimen?” Try to use the easiest 
for the patient.

7)	 ”Are there potential drug interactions?” Try to avoid 
them.

Conclusion:

Polypharmacy in the elderly is a universal problem with 
serious impacts on patients’ health and community re-
sources. Reviewing the literature, we provided the evi-
dence that safe use of medication remains multidiscipli-
nary team-work. Physicians are more challenged for most 
effective use of office visits/inpatient encounters to apply 
evidence-based procedures to avoid serious drug events. 
Pharmacists, health educators’ suggestions, and patients’ 
compliance remains a standard rule to increase chances for 
better prescribing practices.  
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Introduction:

Old age is a product of history, individual experiences 
and social forces (Morgan and Kunkel, 2001). Population 
ageing and extension of life are the consequences of 
modernization – basic changes in the economy and 
society associated with industrialization, urbanization 
and migration. The developments, as a result of 
modernization, have seen the emergence of changes 
in values, attitudes, behaviourism, institutions and 
technology. These changes have generated a decrease 
in the trend and pattern of fertility and mortality. The 
outcome of these decreases constitute the framework 
within which the implication of population ageing and the 
extension of life are required to be considered. Population 
ageing will be the most prominent demographic trend 
of the new millennium. Like most developing countries, 
in Bangladesh ageing is often viewed as welfare rather 
than a developmental issue and as such the design of 
welfare policies and programs for older persons are 
categorized together with groups of poor, disabled and 
victims of disasters (UN, 1994). The advancement of 
medical science and increased awareness among the 
people has also brought about a sharp decline in mortality 
and a steady decline in fertility. This has resulted in a 
worldwide shift in the demographic profile and has lead 
to a significant increase in the aged population.
Moreover, in 2005 out of the total world population of 
6,514,751 thousands, 766,816 thousands were living 
in the least developed countries and 153,281 thousands 

are living in Bangladesh (United Nations Population 
Division. World Population Prospectus. 2006), the 
present scenario is such that about two thirds of all older 
people are living in the developing world and by 2025 
this figure will be 75% (Aging and Life Course, WHO). 
The tragedy lies in the fact that though the industrialized 
nations have a well-equipped service delivery system 
targeted for the elderly, the scenario remains utterly 
dismal in the developing nations. This article tries to 
analyze the present status of geriatric care in Bangladesh 
and its future relevance, and stresses on the need for an 
immediate change in the attitude of the government as 
well as the general community.

Present Demographic Situation of Bangladesh with 
respect to World and Least Developed Countries
Table 1 clearly shows the declining trend in the Crude 
Death Rates (Except Projected Rate) and Total Fertility 
Rates with an increase in the life expectancy at birth 
and the geriatric population worldwide and also makes 
projections of the trend thus set continuing into the future 
with a substantial increase in the population aged 60 
years and above.

Though this demographic shift signifies the triumph 
of modern medicine and public awareness yet at the 
same time it throws up a challenge to modern society 
and demands the health care system to get equipped 
accordingly to serve the present and the future need of 
the community. The shifting demographic trend was so 
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far considered a feature only in the industrialized world. 
But with the benefits of modern medicine and public 
awareness spreading to the developing nations as well, 
the changing demographic trend is increasingly becoming 
a reality in the developing countries too.
Table 2 clearly depicts the same worldwide trend 
in demographic shift becoming a reality in the least 
developed countries as well. Bangladesh has no exception 
to this global trend in demographic shift, which is shown 
in Table 3.

Present Status and Future Appeal of Geriatrics

The traditional norms and values of Bangladesh society 
stress the importance of showing respect and providing 
care for the older population. Although traditions and 
norms are changing over the course of time, there still 
remains a section of the elderly who have no family or 
are very poor and are looked after by the community 
or religious organizations. Sometimes these older 
people live with little care from the relatives, friends 
or neighbours (Kabir, 1994b). In Bangladesh, like 
most developing countries of the Asia and the Pacific 
Region, care for the elderly is still considered as a family 
responsibility despite the fact that family structure is 
steadily changing in some of these countries. Family 
cohesiveness and filial piety has been the main factor 
behind this tradition of care from the children to the 
parents (Kabir, 1996).
In Bangladesh many older people spend their lives in 
poverty and ill health, which is a major risk for the 
elderly population. After a lifetime of deprivation, old 
age is likely to mean ill health, social isolation and 
poverty. Poverty and exclusion are the greatest threats to 
the well-being of older people. This is especially true for 
older women, who suffer from multiple disadvantages 
resulting from biases to gender, widowhood and old age. 
Women, particularly widows, who are without living 
sons or who live alone, are considered to be particularly 
at risk of economic destitution, social isolation, poor 
health and death (Kabir et al., 2005; Abedin, 2003). 
The support system for older men and women differ. 
The older women’s dependency on their families will 
be higher than that of older men. Marital status is an 
important determinant of where older persons reside, of 
their support system, and their individual well-being. A 
Bangladeshi women often enjoys power and authority if 
she happens to be head of the family. If this association 
is broken, her access to resources for care and sustenance 
is reduced, making her vulnerable. This risk increases 
for women who have no assets for survival, such as 
education, possessions or social status (Sattar et al., 2003, 
Chang, 1992). The vulnerability when compounded 
by falling health, disability and widowhood makes the 
elderly women the most defenseless in the Bangladesh 
context (Sattar, 2003; Audinarayana and Kavitha, 2003, 

Chen and Dreze, 1995).
In many societies, the tradition of older persons co-
residing with their family members is generally the norm 
(Nizamuddin, 2003). Following the oriental tradition, 
living with a son and being taken care of by his family in 
old age has been considered as a symbol of prestige. An 
overwhelming majority of caregivers felt that children/
family should be responsible for the elderly. Most of 
the caregivers also felt that the elderly should be taken 
care of at home by the members of the family and a 
hired carer (Samad and Abedin, 1999). The community 
services for the elderly available, and preferred to have 
available, include free medical services, exercise center, 
day care, health equipment, service center, occupational 
training, entertainment and regular health check (Cheung, 
1996). The findings of a village study conducted in 
Manikgonj and Rajshahi areas, especially in rural areas, 
show that community services available for the elderly, 
are greatly lacking (Samad and Abedin, 1999). The 
elderly in Bangladesh will face many problems such as 
insolvency, loss of authority, social insecurity, insufficient 
recreation facilities, lack of overall physical and mental 
care, problems associated with the living arrangements 
etc. (Abedin, 2003; Audinarayana and Kavitha, 2003 and 
Sattar and Dreze, 2003).

Conclusion

The present scenario and the future appeal of geriatrics 
in Bangladesh is such that there is need for change in the 
attitude of not only community and the government but 
also the people. The elderly should be considered not as a 
burden to society rather their valuable experience should 
be utilized fruitfully and it should be the responsibility 
of the society and the government to impart an improved 
and effective quality of life to them in return for their 
lifelong dedicated service towards their children and the 
nation. It is high time that the Bangladeshi policy makers 
give due importance to the forthcoming age wave. The 
government should make an earnest and accelerated 
attempt to bring about reforms in the living arrangements 
regarding elder abuse and design a suitable social security 
system and improve the health care facilities for the 
elderly. The government should realize the importance 
of geriatrics and make strong efforts to incorporate it in 
the curricula of the existing and the future Public Health 
and Medical Institutions in this country. Although this 
is a mammoth task to achieve in isolation by the public 
and private sectors, solvent and effective ways can be 
found through joint approaches and strategies (Aging 
and Lifecourse, World Health Organization). A study 
supports the hypothesis that utilizing existing health care 
structures and providing training to health care providers, 
the demand for basic gerontological services can be met 
successfully (Kabir et al., 2005).
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Table 1: World
1970-
1975

1975-
1980

1980-
1985

1985-
1990

1990-
1995

1995-
2000

2000-
2005

2005-
2010

2010-
2015

2015-
2020

2020-
2025

2025-
2030

Total Fertility Rate(children per 
woman)

4.47 3.92 3.58 3.38 3.05 2.80 2.65 2.55 2.46 2.37 2.29 2.21

Crude Death Rate(per 1,000 
population)

11.3 10.6 10.3 9.6 9.3 8.9 8.8 8.6 8.5 8.4 8.5 8.6

Life Expectancy at Birth (Males) 56.7 58.5 59.7 61.3 62.1 63.0 63.9 65.0 66.3 67.5 68.6 69.6

Life Expectancy at Birth 
(females)

59.9 62.0 63.5 65.2 66.3 67.4 68.3 69.5 70.8 72.1 73.2 74.3

1970 1975 1980 1985 1990 1995 2000 2005 2010 2015 2020 2025 2030

Percentage Aged 60 and Over 8.3 8.5 8.5 8.7 9.1 9.5 9.9 10.3 11.1 12.3 13.5 15.0 16.6

Percentage Aged 65 and Over 5.4 5.6 5.9 5.8 6.1 6.5 6.9 7.3 7.7 8.3 9.4 10.5 11.7

Percentage Aged 80 and Over 0.7 0.8 0.8 0.9 1.0 1.1 1.1 1.3 1.6 1.7 1.9 2.0 2.4

Table 2: Least Developed Countries
1970-
1975

1975-
1980

1980-
1985

1985-
1990

1990-
1995

1995-
2000

2000-
2005

2005-
2010

2010-
2015

2015-
2020

2020-
2025

2025-
2030

Total Fertility Rate(children per woman) 6.61 6.39 6.28 6.00 5.68 5.29 4.95 4.63 4.31 3.99 3.68 3.39

Crude Death Rate(per 1,000 population) 20.0 18.0 17.1 15.8 15.2 14.2 13.3 12.3 11.3 10.4 9.7 9.1

Life Expectancy at Birth (Males) 43.7 45.3 47.3 48.8 49.1 50.2 51.5 53.4 55.2 56.9 58.4 59.9

Life Expectancy at Birth (females) 45.5 47.2 49.3 51.0 51.7 52.8 54.0 55.8 57.7 59.5 61.3 63.0

1970 1975 1980 1985 1990 1995 2000 2005 2010 2015 2020 2025 2030

Percentage Aged 60 and Over 4.9 4.9 4.9 4.9 4.9 4.9 5.0 5.1 5.2 5.5 5.9 6.3 6.9

Percentage Aged 65 and Over 3.0 3.0 3.0 3.1 3.1 3.1 3.2 3.3 3.4 3.5 3.8 4.1 4.5

Percentage Aged 80 and Over 0.3 0.3 0.3 0.3 0.3 0.3 0.4 0.4 0.4 0.5 0.5 0.5 0.6

Table 3: Bangladesh
1970-
1975

1975-
1980

1980-
1985

1985-
1990

1990-
1995

1995-
2000

2000-
2005

2005-
2010

2010-
2015

2015-
2020

2020-
2025

2025-
2030

Total Fertility Rate(children per 
woman)

6.15 5.60 5.25 4.63 4.12 3.50 3.22 2.83 2.63 2.47 2.33 2.22

Crude Death Rate(per 1,000 
population)

18.9 17.2 15.0 13.0 11.1 9.2 8.2 7.5 7.0 6.7 6.5 6.6

Life Expectancy at Birth (Males) 45.6 47.1 50.1 52.9 55.5 59.0 61.3 63.2 65.1 66.8 68.3 69.6

Life Expectancy at Birth (females) 45.0 46.8 50.0 52.8 56.7 59.9 62.8 65.0 67.4 69.5 71.3 73.0

1970 1975 1980 1985 1990 1995 2000 2005 2010 2015 2020 2025 2030

Percentage Aged 60 and Over 4.8 4.8 4.8 4.8 4.8 4.9 5.2 5.7 6.2 7.0 8.0 9.2 10.6

Percentage Aged 65 and Over 2.9 2.9 2.9 3.0 3.0 3.1 3.3 3.5 3.9 4.3 5.0 5.8 6.8

Percentage Aged 80 and Over 0.3 0.3 0.3 0.3 0.3 0.3 0.4 0.4 0.4 0.5 0.6 0.7 0.8
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ABSTRACT

The purpose of this study is to build mathematical modeling of age specific marital fertility rates (ASMFRs) and 
forward cumulative ASMFRs in a rural area of Bangladesh. For this, the secondary data of ASMFRs have been taken 
from Bangladesh Demographic Health Survey. It is observed that ASMFRs follows a quadratic polynomial model in 
1996 and one degree polynomial model i. e. simple linear regression model in 1999-2000. On the other hand, forward 
cumulative ASMFRs follow cubic polynomial models in both cases. Model validation technique, cross-validity predic-
tion power (CVPP), , is applied to check the validity of the models.
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Introduction

It is to be noted that mathematical modeling in Population 
Studies especially in Demography have been used in a 
very limited scale in Bangladesh. In the era of lobaliza-
tion, mathematical models are very sophisticated mecha-
nisms to express related data. Mathematical models are of 
great help to demographers in apprehending the process 
in differentiating among various variables to find the 
relationships among various demographic phenomena. 
Finally, modeling is very important for the estimation 
of population projections and estimations. In demogra-
phy, mathematical models are mainly classified into two 
groups: stochastics and deterministics. On one hand, the 
variables in the stochastics are in the form of probability 
and on the other hand, deterministic models are used to 
describe the functional relationship between variables 
that take definite values. Moreover, deterministic models 
are also classified into two classes: stationary and time 
series. Stationary models have only been discussed in the 
present study.

Ali (1994) reviewed the relationship of total separa-
tion rates and separation rates due to death with their 
age variable and found a semi-log function of the type . 

Age structure, age specific death rates (ASDRs) and the 
number of persons surviving at an exact age x (lx) for 
male population of Bangladesh in 1991 follow a modi-
fied negative exponential model, 4th degree polynomial 

model and biquadratic polynomial model, respectively 
(Islam, 2005). In (Islam and Ali, 2004) it was seen that 
age specific fertility rates (ASFRs) follow a slightly 
modified biquadratic polynomial model where as forward 
and backward cumulative ASFRs follow quadratic and 
cubic polynomial model, respectively in the rural area 
of Bangladesh. In (Islam, 2005), it was reported that the 
ASMFRs in urban area of Bangladesh follow a 2nd degree 
polynomial model and simple linear regression model, 
respectively but forward cumulative ASMFRs follows a 
2nd degree polynomial in both cases.
Here, an effort has been made to find out which types 
of models are more applicable to ASMFRs and forward 
cumulative ASMFRs. Thus, the specific objectives of this 
study are:
i)	 to build up mathematical models to ASMFRs and 

forward cumulative ASMFRs and
ii)	 to apply CVPP, , to these models to verify the 

validity of these models.

Data and Methodology

Sources of Data
A secondary data on ASMFRs in 1996 and 1999-2000 in 
rural area of Bangladesh have been taken from Bangla-
desh Demographic Health Survey (Mitra and Associates, 
1997 & 2001), which is shown in Table 1.
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Table 1. ASMFRs and its Forward Cumulative Distribu-
tion in Rural Area of Bangladesh

Age Group
a – a+5

ASMFRs Cumulative ASMFRs

1996 1999-2000 1996 1999-2000

15-19 0.393 0.281 0.393 0.281

20-24 0.269 0.282 0.662 0.563

25-29 0.165 0.192 0.827 0.755

30-34 0.093 0.122 0.92 0.877

35-39 0.061 0.078 0.981 0.955

40-44 0.023 0.023 1.004 0.978

45-49 0.003 - 1.007 -

Methodology

A polynomial is briefly discussed in the following:
-	 An expression of the form 

(Waerden, 1948), where a0 is the constant term; a1 is the 
coefficient of xi(i =1, 2, 3, n) but a1, a2, ..., an are also con-
stants but these belong to a field (field means a nonempty 
set in which group for addition, group for multiplication 
and left, right distributive law hold) and n is the positive 
integer, is called a polynomial of degree n and the symbol 
x is said to be an indeterminate. If n=0 then it becomes 
constant function. If n=1 then it is polynomial of degree 
1 i.e. simple linear function. If n=2 then it is polynomial 
of degree 2 i.e. quadratic polynomial, etc.(Spiegel, 1992; 
Gupta and Kapoor, 1997).

Mathematical Modeling

Using the scattered plot of ASMFRs by age groups in a 
rural area of Bangladesh (Fig. 1 and Fig. 2), it is observed 
that ASMFRs can be fitted by polynomial model with re-
spect to different ages in years. Therefore, an nth degree 
polynomial model is considered and the model is

where, x is age group in years; y is ASMFRs;is the con-
stant; a1  is the coefficient of ai(i =1, 2, 3, n) and u is the 
stochastic error term of the model. Here we have to find a 
suitable n for which the error sum of square is minimum. 

Using the dotted plot of forward cumulative ASMFRs by 
age group in years in a rural area of Bangladesh (Fig. 3 
and Fig. 4), it seems that forward cumulative ASMFRs 
follow an nth degree polynomial model with respect to 
different ages in year. Therefore, the form of the model is

where, x is age group in years; y is forward cumulative 
ASMFRs; a0  is the constant; a1 is the coefficient of xi (i 
=1, 2, 3, n) and u is the stochastic error term of the model. 

Here a suitable n has been selected such that the error 
sum of square is minimum. 

The software STATISTICA was used to fit these math-
ematical models. 

Checking Model Validation

To check how much these models are stable, the cross 

validity prediction power (CVPP),  , is applied. Here, 

where, n = the number of cases, k = the number of 
regressors in the model and the cross-validated R is the 
correlation between observed and predicted values of the 
dependent variable (Stevens, 1996). The information on 
model fitting and the estimated CVPP, , corresponding to 
their R2 have been summarized in Table 2 and Table 3 
respectively.

F-test

To verify the measure of the overall significance of the 
model as well as the significance of R2, the F-test is ap-
plied to the model. The formula for F-test is as follows:

where k is the number of parameters to be estimated, n is 
the number of cases and R2 is the coefficient of determi-
nation in the model (Gujarati, 1998).

Results and Discussion

The polynomial model is assumed for ASMFRs in a rural 
area of Bangladesh. The fitted equations are as follows:
y = 0.9773035-0.0414x+0.0004429x2  in 1996... (1) 

The coefficient of determination R2=0.99674 and 
=0.990686. Which is the polynomial of degree two i.e. 
quadratic polynomial.	

And y = 0.501057-0.0112686x in 1999-2000... (2)
giving R2=0.9673 and =0.943943. Which is the polyno-
mial of degree 1 i.e. simple linear regression model.

And, another polynomial model is assumed for forward 
cumulative ASMFRs in a rural area of Bangladesh and 
the fitted equations are

y = -1.50352+0.16277x-0.00356x2+0.000026x3	 in 
1996... (3)

providing R2=0.99956 and =0.997486. This is the 
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polynomial of degree three i.e. cubic polynomial.

And y = -1.5546+0.15061x-0.00294x2+0.000019x3	
in 1999-2000... (4)

with R2=0.99989 and =0.99937, which is also third 
degree polynomial i.e. cubic polynomial model.

Note that usual models, i.e. Makehams, Logistic, Gom-
pertz, log-linear and semi-log linear were also utilized 
but these are worst fitted according to their shrinkages. 
Therefore, the outputs of these models were not exhibited 
here.

From this Table 2, it is shown that all the parameters 
of the fitted models (1) - (4) are statistically significant 
with more than 99% of variance explained, excepting 
the equation (2) but which is more than 96% of variance 
explained. Moreover, Table 3 reveals that the fitted mod-
els in equations (1) - (4) are highly cross-validated and 
their shrinkages are 0.006054, 0.023357, 0.002074 and 
0.000519, respectively. These imply that the fitted models 
(1), (3) and (4) will be stable more than 99% while the 
fitted model (2) will be stable more than 94%. Moreover, 
the stability of R2 of these models are more than 99% ex-
cepting the model (2) but, the stability of R2 of this model 
is more than 97%.

The calculated values of F-test of the models (i), (ii), (iii) 
and (iv) are 611.50 with (2, 4) degrees of freedom (d.f.), 
118.32 with (1, 4) d.f, 2271.73 with (3,3) d.f. and 6059.94 
with (3, 2) d.f. respectively. But, the corresponding tabu-
lated values of F-test are only 18.0, 21.2, 29.5, and 99.2 
at 1% level of significance, respectively. Therefore, from 
these statistics we see all these models and their cor-
responding R2 are highly statistically significance. As a 
result, these models are a good fit.

Table 2 Information on Model Fitting

Models Percentage of Vari-
ance Explained

Param-
eters

Significant Probability 
(p)

Model 1 99.674
a0
a1
a2

0.00002
0.0001
0.00053

Model 2 96.73
a0

a1

0.0001
0.0004

Model 3 99.956 a0

a1
a2
a3

0.0008
0.0007
0.00218
0.00564

Model 4 99.989 a0

a1
a2
a3

0.0048
0.0061
0.001887
.0053884

Table 3. Estimated Cross-Validity Prediction Power, , 
of the Predicted Equations of ASMFRs and its Forward 
Cumulative Distribution in Rural Area of Bangladesh 

Models n k R2 Shrinkage

Equation 1 7 2 0.99674 0.990686 0.006054

Equation 2 6 1 0.9673 0.943943 0.023357

Equation 3 7 3 0.99956 0.997486 0.002074

Equation 4 6 3 0.99989 0.99937 0.000519

Fig. 1 Observed and Fitted ASMFRs in Rural Area of 
Bangladesh in 1996. X: Age Group in Years and Y: ASM-
FRs.

Fig. 2 Observed and Fitted ASMFRs in Rural Area of 
Bangladesh in 1999-2000. X: Age Group in Years and Y: 
ASMFRs.
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Fig. 3 Observed and Fitted Forward Cumulative ASMFRs 
in Rural Area of Bangladesh in 1996. X: Age Group in 
Years and Y: Forward Cumulative ASMFRs.

Fig. 4. Observed and Fitted Forward Cumulative 
ASMFRs in Rural Area of Bangladesh in 1999-2000. 
X: Age Group in Years and Y: Forward Cumulative 
ASMFRs.

Conclusion:

The mathematical models of ASMFRs and forward cu-
mulative ASMFRs in 1996 and 1999-2000 in a rural area 
of Bangladesh have been constructed. It is observed on 
the one hand that the ASMFRs in a rural area of Bangla-
desh follow a 2nd degree polynomial model and simple 
linear regression model, respectively. On the other hand, 
forward cumulative ASMFRs follow a 3rd degree polyno-
mial model in both cases.

References:

Ali, M. Korban. (1994) Modeling of Labour Force Dynamics in 
Bangladesh: An
Evidence from 1981 Census, The Rajshahi University Studies 
Part-B, Vol. 22,
Page-259-266.
Gujarati, Damodar N. (1998). “Basic Econometric”, Third Edition, 
McGraw Hill, Inc.,
New York.
Gupta, S. C. & Kapoor, V. K. (1997)  Fundamentals of Mathemati-
cal Statistics,
Ninth Extensively Revised Edition, Sultan Chand & Sons, Educa-
tional Publishers,
 New Delhi.
Islam, Md. Rafiqul. (2005) Estimation of Female Adult Mortality 
and Construction of
Female Life Table from Male Widowed Information of Bangla-
desh, Pakistan Journal of Statistics, Pakistan Vol. 21 (3), Page-
275-284.
Islam, Md. Rafiqul & Ali, M. Korban. (2004)  Mathematical 
Modeling of Age
Specific Fertility Rates and Study the Reproductivity in the Rural 
Area of 
Bangladesh During 1980-1998, Pakistan Journal of Statistics, 
Pakistan Vol. 20(3),
 Page-381-394.
Islam, Md. Rafiqul. (2005)  Mathematical Modeling of Age Spe-
cific Marital Fertility
 Rates in Urban Area of Bangladesh, Pakistan Journal of Statistics, 
Pakistan Vol.
21 (3), Page-289-295.
Mitra, S. N. and Associates. (1997) Bangladesh Demographic and 
Health Survey,
1996-1997, National Institute of Population Research and Training 
(NIPORT), Dhaka, Bangladesh.
Mitra, S. N. and Associates. (2001) Bangladesh Demographic and 
Health Survey,
1999-2000, National Institute of Population Research and Training 
(NIPORT),
Dhaka, Bangladesh.
Spiegel, M. R. (1992) Theory and Problems of Statistics, Second 
Edition in SI Units,
Schaum’s Outline Series, McGraw-Hill Book Company, London.
Stevens, J. (1996) Applied Multivariate Statistics for the Social 
Sciences, Third Edition,
Lawrence Erlbaum Associates, Inc., Publishers, New Jersey. 
Waerden, B.L.Van Der. (1948) Modern Algebra, Vol. 1, ICK Un-
gar Publishing Co. New York.

1.

2.

3.
4.

5.
6.

7.

8.
9.

10.

11.

12.

13.

14.
15.

16.

17.
18.

19.

20.

21.

22.
23.

24.
25.

26.
27.



Middle East Journal of Age and Ageing 2007; Volume 4, Issue 4

http://www.me-jaa.com       23

Office-Based Geriatrics

Delirium in an Elderly Patient
_____________________________________________________ 

Author and correspondence:
Dr Bhaskar Mandal
Consultant Stroke Physician & Geriatrician, Email: bhaskarmandal@asph.nhs.uk 
Dr Ashraf Nasim
Staff Grade Physician General Medicine/ Care of Elderly, Email: dr.ashraf.nasim@doctors.org.uk
Ashford & St Peter’s NHS trust

Delirium is a common condition, occurring in 10-20% 
of all hospital admissions(1). It is more likely to occur in 
elderly patients, particularly in those patients who already 
have some impairment of cognitive ability. It is a poten-
tially preventable clinical syndrome among persons who 
are 65 years of age or older. Development of delirium 
often initiates a chain of events resulting in the loss of in-
dependence, an increased risk of morbidity and mortality, 
and increased health care costs due to prolonged hospital 
stay and care needs(1, 2, 3, 4). Acute onset of delirium affects 
10 to 30 percent of hospitalized patients with medical 
illness (17); more than 50 percent of persons in certain 
high-risk populations are affected. Conditions associated 
with delirium can at times be fatal; hence it is important 
to investigate immediately. 

The mortality rates among hospitalized patients with 
delirium range from 22 to 76 percent(6, 18), as high as the 
rates among patients with acute myocardial infarction or 
sepsis. The one-year mortality rate associated with cases 
of delirium is 35 to 40 percent(7).

Delirium can be of acute onset or can be progressive 
over days or weeks. There can be a fluctuating level in 
consciousness during this period ranging from agitation 
to excessive sleepiness(8). Impairment of cognitive skills, 
like memory, language, self care and organization are 
seen during the early phase of delirium. Delirium is often 
unrecognized by the patient’s physicians and nurses(1,7), 
in part because of its fluctuating nature, its overlap with 
dementia, lack of formal cognitive assessment. To make a 
diagnosis of delirium one must demonstrate each of the 4 
mentioned features: fluctuating consciousness, change in 
cognition status, acute onset of symptoms, possible cause 
behind delirium onset e.g. - drugs, infections, electrolyte 
imbalance & other(29).

Delirium has a negative impact on prognosis and this has 
been confirmed in several recently published prospective 
studies that were mainly focussed on length of hospital 
stay, functional ability, cognitive function and mortality. 
Higher mortality rates after discharge have been reported 

repeatedly for patients who experienced an episode of 
delirium, up to 10% in the first year after delirium had 
occurred(9). The average prevalence of delirium in older 
people in general hospitals is 20% (range 7 – 61%). For 
post fracture neck of femur the prevalence varies from 
10% to 50%(30).

Symptoms of Delirium: Symptoms of delirium may range 
from attention impairment, memory loss/ impairment, 
apathy and withdrawal, sleep disturbances (reversal of the 
sleep-wake cycle is common), emotional lability, percep-
tual disturbances. Several focal neurological signs and 
symptoms may be present in delirium regardless of cause. 
They include gait problems; tremor; asterexis; myoclonus 
jerks, paratonia (e.g., gegenhalten) of the limbs and 
especially of the neck; difficulty reading and writing; and 
visuo-construction problems, such as copying designs and 
finding words(8).

Certain signs and symptoms can help physicians distin-
guish between delirium and a preexisting psychiatric dis-
order. For example, visual hallucinations are an indicator 
of an underlying metabolic disturbance or adverse effect 
of medication or substance abuse. While visual hallucina-
tions can occur in patients with primary psychiatric ill-
nesses such as schizophrenia, they are much less common 
than auditory hallucinations.

Indicators of Delirium:(17)

·	 Cloudiness of conscious level 
·	 Presence of acute medical illness 
·	 Visual/ Auditory hallucinations 
·	 Fluctuating levels of consciousness (Agitation/ Exces-

sive sleepiness) 
·	 Acute onset of psychiatric symptoms without prior 

history of psychiatric illness 
·	 Acute onset of new or different psychiatric symptoms 

with history of prior psychiatric illness 
·	 Patient described as “confused” or “disoriented” 
·	 Diffuse slow waves or epileptiform discharges on 

EEG 
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Common causes of Delirium:

There is an endless list of conditions leading to acute 
onset of delirium especially in elderly patients(15). Some 
of the common medical problems leading to acute onset 
of confusion in elderly patients are

Dementia
Post Surgical status
Cardiac
Hip
Transplant
Infections: Chest, urinary, others
Sepsis
Abrupt discontinuation of alcohol or drugs
Malnourishment: Anaemia
Dialysis
Parkinson’s disease
Post Stroke status
Carcinoma including metastases(16)

Fluid and electrolyte imbalance
Heart failure
Hypo/ Hyperthermia
Diabetes (hypo- or hyperglycaemia)
Thyroid problems
Encephalitis
Epilepsy: Post Ictal 
Alcohol withdrawal
Gastrointestinal bleed
Respiratory failure
Subdural haematoma
Brain Tumour
Drugs: use of 3 or more medications; Steroids, Anti 
parkinsonian medications, anti cholinergics, benzodi-
azepines, other sedatives, etc.

Infections are the single most common cause of acute on-
set of delirium in elderly patients followed by medication 
changes or withdrawal and electrolyte imbalances(10).

Screening Tools for Delirious Elderly Patients: 

Common screening tools used for early assessment of 
“Delirious” patients are

Folstein mini mental state examination (MMSE)(11): It 
screens for deficits in orientation, attention, memory, 
language, and visuoconstruction abilities. Using the 
MMSE several times during the course of delirium 
can be a way to assess improvement. Comparison with 
an MMSE performed before the onset of the delirium 
is ideal.
Confusion Assessment Method (CAM)(12): Includes 
following features
Acute change in mental state and fluctuating course
Inattention

•
•
•
•
•
•
•
•
•
•
•
•
•
•
•
•
•
•
•
•
•
•
•
•
•
•

•

•

•
•

Disorganised thinking
Altered level of concoiusness
(The diagnosis of delirium requires the presence of  
features 1 and 2 and either 3 or 4)
Delirium Rating Scale (DRS)
Memorial Delirium Assessment Scale (MDAS)
DSM-IV diagnostic criteria(13, 16)

Differentiating Features of Delirium and Dementia 

Features Delirium Dementia

Onset Acute Insidious

Course Fluctuating Progressive

Duration Days to weeks Months to years

Consciousness Altered Clear

Attention Impaired Normal, except for severe de-
mentia

Psychomotor 
changes

Increased or 
decreased

Often normal

Reversibility Usually Rarely

Investigations in a Delirious patient:
Full Blood count with differential
Urea and electrolyte, Serum Calcium levels
Serum Glucose
Renal and liver function tests
Thyroid function studies
Urine analysis
Urine and Blood drug screen – to diagnose toxic 
causes
Thiamine and vitamin B-12 levels
Blood/ Urine Cultures
ESR/ CRP
Imaging Studies: Chest X-ray, CT scan Brain/ MRI 
Brain
EEG: shows slowing of the posterior dominant rhythm 
and increased generalized slow-wave activity are ob-
served on electroencephalogram (EEG) recordings
Other Tests includes: ECG, Pulse oxymetry, Lumbar 
Puncture

Management of Acute Delirium state: 

The patient should be nursed in a good sensory environ-
ment and with a reality orientation approach, and with 
involvement of the multi-disciplinary team(29). When 
delirium is diagnosed or suspected, the underlying causes 
should be sought. Despite every effort, no cause for de-
lirium can be found in approximately 16% of patients(19). 
The initial steps in managing patients with delirium are to 
conduct a careful review of the medical history, physi-
cal examination findings, laboratory evaluations, and 
any drugs the patient is using, including over-the-coun-

•
•
•

•
•
•

•
•
•
•
•
•
•

•
•
•
•

•

•
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ter agents, illicit drugs, and alcohol. Information from 
patients’ current and past medical history, as well as the 
physical examination, should guide the initial work-up. 
Often the aetiology will be fairly obvious from the history 
and basic laboratory tests(20).

Symptomatic treatment for acute delirium may include 
the use of antipsychotic drugs to control agitation and 
hallucinations, and to clear the sensorium. Haloperidol 
has been studied most often in the symptomatic manage-
ment of delirium(21) but risperidone(22, 23) and olanzapine(24), 
which are newer, atypical antipsychotics have been the 
subjects of a few case reports. Two small studies(23, 25) 
with olanzapine suggested that this drug might be a useful 
alternative in the treatment of delirium.

Fluid and nutrition management should be done carefully 
especially in cases of dyselectrolytemia and in alcohol re-
lated delirium. Appropriate antibiotics should be initiated 
after proper culture and sensitivity results in case of UTI, 
chest infections, sepsis.

An environmental modification(26, 27, 28) is an important 
part of management for delirious patients.

Reorientation techniques or memory cues such as a 
calendar, clock, and family photos may be helpful.
The environment should be made stable, quiet, and 
well-lit. Support from a familiar nurse and family 
should be encouraged. 
Family members and staff should explain proceedings 
at every opportunity, reinforce orientation, and reas-
sure the patient. 
Sensory deficits should be corrected, if necessary, with 
eyeglasses and hearing aids.
Physical restraints should be avoided(31). Delirious pa-
tients may pull out intravenous lines, climb out of bed, 
and may not be compliant. Perceptual problems lead 
to agitation, fear, combative behaviour, and wander-
ing. 

Preventing Complications of Delirium:(29)

Common complications encountered in delirious patients 
are:

alls and related injuries 
Pressure sores 
Nosocomial infections 
Functional impairment 
Continence problems 
Over sedation 
Malnutrition 

Restraining of patients has shown to be of no benefit(31), 
Readjusting the height of bed, if necessary providing 
mattress on the floor should be used rather than 
restraining the patient. Pressure sore risk assessment 

•

•

•

•

•

•
•
•
•
•
•
•

should be made mandatory for all delirious patients as 
soon as they are admitted. Provision of pressure relieving 
mattress, preventing malnutrition, regular toileting and 
prompt treatment of UTI’s should prevent pressure sores 
and avoid their complications(29).  

Do’s and Don’ts in a Delirious patient:(29)

Do’s Don’ts
o	 Lighting levels appropriate for time of day. 
o	 Regular and repeated (at least 3 times 

daily) cues to improve personal orientation. 
o	 Use of clocks and calendars to improve 

orientation. 
o	 Hearing aids and spectacles should be 

available as appropriate and in good 
working order. 

o	 Continuity of care from nursing staff. 
o	 Encouragement of mobility and 

engagement in activities and with other 
people. 

o	 Approach and handle gently. 
o	 Elimination of unexpected and irritating 

noise (e.g. pump alarms). 
o	 Regular analgesia, for example regular 

Paracetamol. 
o	 Encouragement of visits from family and 

friends who may be able to help calm the 
patient. Explain the cause of the confusion 
to relatives. Encourage family to bring in 
familiar objects and pictures from home 
and participate in rehabilitation. 

o	 Fluid intake to prevent dehydration (use 
subcutaneous fluids if necessary). 

o	 Good diet, fluid intake and mobility to 
prevent constipation. 

o	 Adequate CNS oxygen delivery (use 
supplemental oxygen to keep saturation 
above 95%). 

o	 Good sleep pattern (use milky drinks at 
bedtime, exercise during the day). 

o	 Inter and intra 
ward transfers  

o	 Use of physical 
restraint  

o	 Constipation. 
o	 Anticholinergic 

drugs where 
possible and keep 
drug treatment to a 
minimum. 

o	 Catheters where 
possible. 

Delirium can be a frightful experience for patient and 
family members(32). Patients may fear that they are losing 
their minds and reassuring them is an important part of 
the treatment plan. Educating patients and family mem-
bers about delirium and its association with underlying 
medical conditions is important. Considerable morbid-
ity and mortality is associated with delirium. Patients 
with delirium generally have longer hospital stays and 
more medical complications, such as infections, pressure 
ulcers, and malnutrition. Mortality is also higher in pa-
tients with delirium, probably as a result of more severe 
underlying medical pathology. Counselling and support 
have shown to upbeat the morale of previously delirious 
patients and relatives(32).
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