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Editorial

Author
Dr Abdulrazak Abyad
Chief editor

This is the fifth year of the Middle East Journal of Age
and Aging. The journal has grown gradually and in-
creased in the frequency of issues and improved in the
quality of papers since its start. Currently we have six
issues per year and we look forward to increase the fre-
quency with the help of the readers and concerned re-
searchers in the field of aging in the region.

In this issue CHOW C.K.W and MATEAR D.W. pre-
sented a small series of cases on Treating Oral Candidia-
sis with Antifungal Agents in Tissue Conditioners. The
authors stressed that topical antifungal treatments are
difficult to implement in some institutionalized geriatric
patients with oral candidiasis due to physical or cognitive
problems. They assessed clinical and microbiological ef-
fects of placement of antifungal-tissue conditioner com-
binations for patients with oral candidiasis (n=14). This
pilot study is promising and a large scale study which
compares this treatment modality with conventional and
systemic antifungal agents is warranted to derive a proto-
col for patients with poor compliance.

A paper from Pakistan looked at the Opinion and Prac-
tices regarding End of life issues among Family practice
patients. A questionnaire based cross-sectional survey
was conducted at the Family Practice Center, Aga Khan
University Hospital, Karachi, Pakistan, in July and Au-
gust, 2005. (66.6%) cases desired to die at home. (84%)
respondents would want to know the seriousness of ill-
ness if faced with a near dying situation. The authors con-
cluded that a clear need exists to conduct further research
about End of life issues in Pakistan society.

A paper from Libya examined the Population and Health
in the Eastern Mediterranean. Demographically, this
region has a sex ratio favoring males, and age structure
showing an early stage of demographic transition, having
a higher proportion of children and adults and an initial
phase of ageing. Igbal A et Hoque A discussed the newly
developed robust forecasting technique for fertility pro-
jection using age specific fertility rates from 1974-2002
in Bangladesh.

A prospective study from Jordan attempted to estimate
the prevalence of diabetic retinopathy in patients diag-
nosed as having diabetes after the age of 60 and to study
its relationship with certain risk factors including type
and duration of diabetes, HbA1c levels, cholesterol and

creatinine levels. The authors found that the prevalence of
diabetic retinopathy in elderly patients is lower compared
to overall prevalence in other age groups.

A paper from Iraq discussed spirituality, religion and the
new role of the physician. In a way doctors are the new
priests, because so many people do not belong to an orga-
nized religion or have a spiritual leader that they go to on
a regular basis.

http://www.me-jaa.com 2
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ABSTRACT

Topical antifungal treatments are difficult to implement in some institutionalized geriatric patients with oral candidia-
sis, due to physical or cognitive problems. Treatment of chronic atrophic candidiasis by incorporation of antifungal
drugs into tissue conditioners has been shown to be efficacious in an in vitro study (Chow, Matear, Lawrence (1999)
Gerodontology 16(2) 110-118). The most effective antifungal-tissue conditioner combination in vitro was itracona-
zole-Coe Soft. The purpose of this study is to assess clinical and microbiological effects of placement of antifungal-
tissue conditioner combinations for patients with oral candidiasis (n=14). Patients were diagnosed by Newton’s Clas-
sification of severity and assigned to treatment and control groups. 5 patients had their upper complete denture relined
with 1%wt/wt itraconazole oral solution in Coe Soft. 4 other patients received relines with either 3%wt/wt or 5%wt/wt
itraconazole powder in Coe Soft. Intraoral photographs, swabs and rinses were taken at 0, 3, 6 and 9 days. Swabs and
rinses were cultured in Sabouraud agar and number of colonies counted. 1% wt/wt itraconazole oral solution in Coe
Soft was used since higher percentages of itraconazole oral solution could not be incorporated into the tissue condi-
tioner. 80% of treatment group patients experienced bitterness from the oral solution. Patients that received the powder
form did not experience bitterness; no nausea or other adverse reaction was found. Peak fungicidal activity was re-
corded after 3 days where there was a dramatic reduction in number of yeast colonies. This confirms the pharmacoki-
netic activity reported in in vitro study. The mean reduction in colonies/cm2 for the oral solution was 84% for swabs
and 67% for rinses for the treatment group on day 3 as compared to baseline figures. The average reduction on day 3
for the powder form was 46% for swabs and 60% for rinses respectively. For both drug forms, there was regrowth of
cultures after 6 days in some patients. In the population studied, treating Candidiasis by mixing itraconazole into tissue
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conditioner is clinically effective. Due to the limited sample size, this study cannot stand alone as a clinical protocol.
However, positive results of this pilot study is promising and a large scale study which compares this treatment modal-
ity with conventional and systemic antifungal agents is warranted to derive a protocol for patients with poor compli-
ance. The peak antifungal activity recorded in this study at 3 days suggests that the mixtures should be replaced at this
time for maximum effectiveness. This research was supported by Dentistry Canada Fund and MRC grant.

Keywords: tissue conditioner, antifungal agents, denture stomatitis, Candidiasis, drug delivery, itraconazole, clinical,

human trial.

Chronic atrophic candidiasis is a very common condition
in complete denture wearers and it affects up to 72% of
institutionalized denture wearers.!** The etiology of this
infection is multifactorial and includes tissue trauma from
ill-fitting dentures, lack of denture cleanliness, dietary
factors, xerostomia, continuous wear without removal
and a compromised immune system.2 The inflammation
is causally associated with Candida albicans. The
severity of infection can be classified as Newton Type |
(localised erythematous), Type II (diffuse erythematous)
and Type III (hyperplastic granular), with degree of
inflammation greatest in Type III patients.* It is a major
problem especially in the geriatric institutionalized
population, because many of these patients are
immunocompromised and suffer from cognitive and
physical problems. Consequently their compliance with
conventional therapy is reduced. Conventional therapies
to treat denture stomatitis include applying topical
antifungal agent or using tissue conditioners to improve
the fit of the denture.3 A common topical treatment
employs Nystatin. Topical agents provide effective
treatment, but are frequently associated with poor patient
compliance in some geriatric patients due to difficulty in
administration. Hence, incorporating antifungal agents
into tissue conditioners has been studied as a possible
method of drug delivery.’ The major advantage of this
type of treatment is that it involves a single application of
medication by the dentist thus does not depend on patient
compliance.

Douglas and Walker® investigated this method of drug
delivery and demonstrated an inhibitory effect of Tempo
and Coe-Comfort incorporating Nystatin. Thomas and
Nutt” showed that Viscogel combined with nystatin
powder was successful in inhibiting Candida. Carter’s
in vitro study® showed that a ketaconazole-Viscogel
combination inhibited Candida growth. However,
previous studies’ have not been consistent or explicit
with respect to methodology and quantification of the
drug dose and resulting antifungal activity and there
were few clinical studies on this method of drug delivery.
The antifungal agents used in these previous studies
were mainly nystatin, ketaconazole and miconazole."
The development of systemic triazole antifungal drugs,
fluconazole and itraconazole, have provided potentially
important additional agents for treatment of this type of
infection.

In the preceding in vitro study?®, it was found that
itraconazole oral solution in Coe Soft temporary reline
material resulted in the best fungicidal activity when
compared to combinations of nystatin or fluconazole

in either Visco-gel or FITT at the same wt/wt
concentration. The best concentration was 5%wt/wt and
the peak fungicidal activity was reached after 3 days.
Subsequently, minimal fungicidal activity was found at 9
days suggesting that the combination should be changed
before this time for maximum effectiveness. The design
of the current clinical study was based on these previous
findings. The objectives were to diagnose patients with
oral candidiasis, to treat them by mixing itraconazole
into tissue conditioner, and to measure the clinical and
microbiological effectiveness of this treatment.

Methods

The present investigation involved identifying
complete denture wearers with oral palatal candidiasis.
These patients were identified by severity using the
Newton Classification. Infections were confirmed by
microbiological swabs and rinse techniques. After
explaining the procedure and obtaining consent, the
patient’s medical history was reviewed to identify any
possible contraindications to itraconazole.

A baseline survey consisting of questions about pre-
treatment soreness, dryness, discomfort and the stability
and retention of the dentures was completed and the

area of erythema was illustrated in a diagram. Baseline
swabs (along the left, middle and right surfaces of the
palate), rinses and intra-oral photographs were taken.

The clinical severity of erythema was assessed based

on a rating system listed in Table 1. The patients were
assigned to treatment and control group based on their
age and gender. In the control group, 2 patients received
Coe Soft tissue conditioner treatment only, and 3 patients
did not receive any treatment at all. In the treatment
group, antifungal-tissue conditioner mixtures were placed
as temporary relines for patients with complete upper
denture. Five patients received 1%wt/wt itraconazole

oral solution in Coe Soft (ratio of antifungal agent in soft
lining is described in Table 2). Two other patients had
their denture relined with 3%wt/wt itraconazole powder
and another two patients received 5%wt/wt itraconazole
powder in Coe Soft. Each denture was trimmed and fitted.

http://www.me-jaa.com 4



Middle East Journal of Age and Ageing 2008, Volume 5, Issue 1

Patients were given oral hygiene instructions and to keep
the denture in a moist area and not to soak the denture

in commercial denture cleaners as to avoid leakage or
interaction with the medication. The patients were asked
to return on days 3, 6, and 9 for reassessment of the
condition by swabs, rinses, clinical observation and intra-
oral photographs.

Table 1 Rating System for Clinical Evalutation of
Chronic Athrophic Candidiasis

RATING | STATUS | DESCRIPTION

0 None complete resolution of lesions; no
erythema or symptoms; a clinical

cure

1 Mild slight erythema beneath denture base

that is diffuse or patchy in nature

2 Moderate | moderate diffuse erythema of the
involved mucosa, which may be as-
sociated with edema; symptoms may

include some discomfort

3 Severe intense, fiercely red appearance of the
mucosa with evidence of edema; may
include white plaques and histories

often reveal soreness or pain

Source: Johnson, Taylor, and Heid 1989

Table 2 Ratio of Antifungal Agents in Tissue
Conditioners

1% wt/wt | 0.99¢g base + 0.01g antifungal agent (oral solu-
tion Iml=10mg)
3% wt/wt | 0.97g base + 0.03g antifungal agent
5% wt/wt | 0.95g base + 0.05g antifungal agent
Results

Patient Demographics

Repeated measures ANOVA was performed to find
adjusted mean percentage reduction of colonies
over time. ANCOVA test was done to find the mean

percentage reduction adjusted for baseline levels of fungi.

Statistical tests were performed but due to the limited
number of patients in this pilot study, the significance
of the statistical tests done were restricted by the power
of the tests and could not be truly indicative of the
difference between groups.

Clinical Observations

There was a decrease in clinical scores for all treatment
group cases (Fig. 1,2). For the oral solution treatment
group, the clinical severity of erythema for all patients
declined up to day 6. There was regression of erythema

on day 9 in some patients. For the powder treatment
group, all patients had decreased severity of erythema.
This reduction was maintained up to day 9 for the
patients on 5%wt/wt itraconazole powder combination.
The control groups’ severity in erythema either remained
unchanged or progressed to a higher level (Fig. 3).

Figure 1 Treatment Group-1%wt/wt Oral Solution
Clinical Score Results

SEVERITY

Day Day DaY DAY
0 3 B 9

There was a decrease in clinical severity after day 3 and
6. For patients D and E, their clinical score returned to
higher levels at day 9.

Figure 2 Treatment Group-Powder Clinical Score

B PATIENT K 3%
| PATIENT L 3%

O PATIENT b 5%

SEVERITY

OPATIENT N5%

day day day day
6 3 & 9

There was a decline in clinical score in all cases treated
with itraconazole powder.

Figure 3 Control Group Clinical Score

SEVERITY

0
DAY 0 DAY 3 DAY 6 DAY 9

Patients indicated with red bars are control group patients
that received temporary relines only (patients F and G).
Patients with green bars are control patients that did not
receive any treatment. (patients H, I and J).
http://www.me-jaa.com 5§
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Microbiological Findings

Peak fungicidal activity was reached after 3 days. The
mean reduction in colonies/cm? for the oral solution was
84% for swabs and 67% for rinses for the treatment group
on day 3 as compared to baseline figures (Table 4,5).

The average reduction on day 3 for the powder form was
46% for swabs and 60% for rinses (Table 4,5). For both
drug forms, there was regrowth of cultures after 6 days

in some patients, which suggests that mixtures should

be replaced after peak activity is reached at 3 days for
maximum effectiveness (Fig. 4,5). The powder form had
less regrowth of cultures after 6 days as compared to the
oral solution group. After 6 days, the fungicidal activity
of the powder seemed to be unpredictable. Moreover, on
the average there was still a 5-20% reduction in Day 9
rinse results for the treatment groups. There was a definite
treatment effect when the fungicidal activities of the
treatment and control groups were compared. The results
of the control group are illustrated in Fig. 6.

Table 4 Average Reduction in Colonies/CM2 for Swab
vs. Baseline

Treatment Group |3 Days 6 Days 9 Days
Reduction |Reduction |Reduction

Control Growth of | Growth of | Growth of
83% 66% 45%

Control w Reline | 12% 23% 21%

Oral Ssolution 1% |84% 48% 7%

Powder 3% 53% 6% -

Powder 5% 39% 28% 6%

Avg. Powder 46%

Reduction

Table 5 Average Reduction in Colonies/CM?2 for Rinse
vs. Baseline

Treatment Group |3 Days 6 Days 9 Days
Reduction |Reduction |Reduction

Control Growth of | Growth of | Growth of
38% 33% 11%

Control w Reline | Growth of | Growth of | Growth of
47% 10% 16%

Control group avg | Growth of 41%

Oral Ssolution 1% |67% 0% 20%

Powder 3% 53% 67% -

Powder 5% 66% 47% 5%

Powder group avg | Reduction of 60%

There was a decline in colonies and this decline peaked
at day 3. Colony counts either remained the same or
returned to higher levels thereafter.

Figure 4 Treatment Group Oral Solution Swab and Rinse

Results

Figure 5 Treatment Group-Powder, Swab and Rinse
Results
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Patients K and L received 3%wt/wt itraconazole; whilst
patients M and N received 5%wt/wt itraconazole mixed
into Coe Soft tissue conditioner. There was a reduction in
colonies in both powder and rinse results.

The colonies result of the control group either remained
the same or increased during the course of study. Patients
F and G received reline with Coe Soft only; whilst
patients H, I and J did not receive any tissue conditioning
relines.
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Figure 6 Control Group Swab and Rinse Results
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Table 3

Patient Satisfaction and Complaints

80% of patients (n=4) on the oral solution experienced
bitterness. Patients treated with the powder form did not
notice any bitterness. No adverse reaction or nausea was
found. Most patients found that the denture was a better
fit and some felt that they were getting more saliva.

Recall Analysis

All patients were re-evaluated at 4 months post-treatment
to document the condition of their oral candidiasis.

It was found that patients with initial presentation of
Type I candidiasis did not have reactivation of infection
regardless of the type of treatment received. On the other
hand, patients with Type II or Type III infection had
reactivation of disease (Table 8). Moreover, all patients in
the treatment group did not feel any discomfort, nausea,
vomiting or adverse reaction due to itraconazole at any
time during this study up to the end of the re-evaluation
period. All control group patients had the same or more
severe presentation of infection at time of re-evaluation
versus baseline (Table 8).

Table 8 Re-Evaluation at 4 Months Post-Treatment

Treatment Group Control Group Total
Newton |Oral Powder | Without | With
Type Solution Reline Reline
Type I 3 im- 2 im- 1 worsen | | same |7
proved |proved
TypeIl |1same |2 worsen |l worsen |1 wor- |6
1 worsen sen
Type Il |0 0 0 I wor- |1
sen

Numbers indicate the number of patients along with the
status of their candidiasis condition as compared to the
end of their treatment period 4 months prior.

Discussion
Treatment Versus Control

Two patients received relines only and two other patients
received no treatment so to investigate whether clinical
improvement was due to tissue conditioner or antifungal
agents or a combination of both. Some patients in the
control reline group also had reduction in candidal growth
in swab sample only (Table 4). This suggests that tissue
conditioning by itself also helped in the treatment of oral
candidiasis. The control group without reline exhibited

a growth in candidal colonies, whereas all treatment
groups (relined with antifungal mixture) had average
reduction in colonies ranging from 6-84% for swabs

and 5-67% for rinses (Tables 4,5). In terms of clinical
presentation, treatment groups had decreased severity
score compared to control groups, which had scores that
either increased or remained the same. These results
suggest that treatment with either 1% wt/wt oral solution
or itraconazole powder (3 or 5%wt/wt) improve the
clinical outcome of candidal infection.

Drug Concentration and Form

In May 2001, Janssen-ortho, the manufacturer of
itraconazole revised its safety information from continued
research, monitoring and re-evaluation. Erythromycin

has been added to the list of drug interactions since it
causes increase of itraconzole levels in the blood. Caution
should be used when co-administering itraconazole with
calcium channel blockers. Finally, practiotioners should
weigh risk and benefit of using itraconazole in patients
with risk factors for congestive heart failure. Physicians
were advised not to use itraconazole to treat fungal nail
or skin infections for patients who had a history of heart
failure.!? Itraconazole is metabolized by the liver and

its mechanism of action is by inhibiting cytochrome
p450-dependent ergosterol synthesis. Recommended
dosage of these antifungal agents as suggested by the
Martindale Pharmacopoeia and the Compendium of
Pharmaceuticals and Specialities is 200mg/day for a
minimum of 3 weeks'>!* The equivalence of 200mg

in itraconazole in this study is 2%wt/wt per day. In

this study 1, 3 and 5%wt/wt concentrations were used.
However the dosage is applied only once initially with the
reline of the denture, hence the dosages were well below
recommended dosage suggested by the pharmacopoeias.
Since itraconazole was used with minimal dosage
topically in a short duration, liver function tests were not
performed.

http://www.me-jaa.com 7
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There was similar reduction in clinical scores for different
treatment groups (ie. itraconazole 1%wt/wt oral solution,
3% wt/wt powder and 5%wt/wt powder). In most cases,
there was a 1 to 2 grades decline in the clinical score
severity from pre-treatment to post-treatment. From the

3 day swab and rinse results, 1%wt/wt oral solution had
the highest reduction in colonies (84% swab; 67% rinse)
followed by 3%wt/wt powder (53% swab; 53% rinse) and
5%wt/wt powder (39% swab and 66% rinse).

After 3 days of treatment, the best combination seems

to be itraconazole oral solution and Coe Soft tissue
conditioner in 1%wt/wt concentration. However, due

to the objectionable taste of the oral solution to some
subjects, it might be more desirable to use itraconazole
powder forms. The powder form provided comparable
fungicidal activity and this activity was more prolonged
than the oral solution. Furthermore, it has no taste, which
may improve patient acceptability.

All patients in the study did not report of any nausea or
other side effects. The pharmacokinetics of itraconazole
oral solution is different from its powder form. The peak
of the oral solution is at 3 days whereas the fungicidal
activity of the powder is more prolonged (Figure 4, 5).
This result is quite close to the t1/2 of itraconazole (39.7
+ 13 hours).13,14 Clinical reduction was evident in all
patients in the treatment groups, which provided a gross
measure of improvement and treatment effectiveness.

Microbiological Changes

Microbiological changes in this study was recorded by
swab and rinse techniques which were deemed acceptable
in quantifying the morbidity of the candidal infection."
As evident in the results, the combination of tissue
conditioner and antifungal agents provides additional
reduction in candidal activity. The decrease of candida
colonies ranged from 17.1 to 96.9% in the treatment
group after 3 days whereas there was growth of 33.7 to
117.7% in colonies in the control without reline group

in the same period. The results were similar in the rinse
group (Table 5). There was dramatic fungicidal activity
in the treatment group with reduction of 39-84% after 3
days of swab results. Hence, the treatment groups were
significantly different from control group without relines.
The microbiologic results indicate there was a peak to
this fungicidal effect at 3 days. For both drug forms, there
was either a plateau after this peak or there was slight
regrowth of candidal colonies. Itraconazole oral solution
was significantly better than the powder at 3 days in swab
samples but had comparable reduction in colonies as
compared with the powder in rinse results. This finding
could be due to the fact that oral solution is a drug form
that diffuses better than the powder form. However, the
powder seemed to have a more prolonged effect after the

peak as compared with the oral solution (Fig. 5).
Patient Satisfaction

Most patients were satisfied with the treatment and there
was clinical reduction in symptoms and complaints by
the patients on both oral solution and powder treatment
groups as shown in Table 6. However, 80% of oral
solution subjects complained of bitterness with the
medication. These patients reported bitterness mostly
on chewing but found that the bitter taste was generally
tolerable. Most patients noticed the taste within one
day of wear and it usually lasted up to 3 days and the
bitterness decreased thereafter. Hence, the possibility
of improving the flavour of the oral solution should be
investigated for future studies.

Table 6 Patient Satisfaction

Groups N | Pretreatment Post-treatment
Symtoms Symtoms

Treatment 5 |Dryness (3), Dryness (2),

Groups-Oral Sore (2) Sore (1),

Solution Bitterness (4), Nau-
sea/sickness (0)

Treatment 4 | Dryness (2), Dryness (1),

Groups-Powder Sore (1) Sore (1),
Bitterness/nausea
0

Control W. 2 |Sore (2) Sore (2)

Reline

Control W/O. 3 |Sore (2) Sore (2)

Reline

Workability of Materials

It is difficult to recommend patients to receive relines
every 3 days, as chair side preparation is time consuming.
Itraconazole oral solution mixed with Coe Soft was easier
to measure than the powder since it can be measured with
a graduated cylinder instead of weighing out the amount
of powder. In addition, it was more difficult to ensure

that the powder was incorporated evenly. We were unable
to incorporate higher concentrations of oral solution
clinically due to how the antifungal agent was supplied.
Oral solution was also sticky due to its sodium saccharin
component. The major advantage of mixing antifungal
agent in tissue conditioner for drug delivery is that patient
compliance ceases to become an issue. In this study,
complete upper dentures were relined. Further study
should be performed in relining metal and acrylic RPDs.

Cost Versus Benefit

The cost of this type of treatment is cheaper than
conventional therapy due to the fact that there is only a
one time application with minimal amounts of antifungal

http://www.me-jaa.com 8
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agent. The cost of this therapy is listed on Table 7.
Moreover, it is more time consuming for the dentist due
to the need for chair time. Mixing antifungal agents with
tissue conditioners is an alternative technique of drug
delivery and gives an option to the practitioner when he
or she is dealing with a patient with manual dexterity and
cognitive problems.

Table 7 Cost/Workability Comparison

Treatment Cost Per Gram | Approx. Cost | Workability
Type Or ml To Reline
CUD (assum-
ing use of 4
ml liquid and
5.5g pow-
der of COE
SOFT)
COE SOFT | (C$94.95 for C$2.95 good, easy to
Reline 177g and 177ml clean up
=(C$0.54/g
FITT Reline |C$112.40 for |C$4.35 easy to mix,
170g and 177ml long working
=(C$0.79/g time
Nystatin-5% | C$0.30/ml
Itraconazole | C$0.86/ml C$8.25 + liquid is easy
1%wt/wt Iml = 10mg cost of COE |to measure
Oral Solu- |Amountused |SOFT=
tion COE to reline C$11.20 oral solution
SOFT Tissue | CUD=9.6ml is sticky
Conditioner | Total = C$8.25
Itraconazole | C$0.02/mg C$8.25 + owder is
3%wt/wt Amount used to |cost of COE |easy to mix
Oral Solu-  |reline CUD= |SOFT = but have to
tion COE 294mg C$8.83 weight before
SOFT Tissue | Total = C$5.88 hand
Conditioner
Itraconazole |C$0.02/ml C$8.25 + powder is
5%wt/wt Amount used to | cost of COE |easy to mix
Oral Solution | reline CUD = |SOFT = but have to
COE SOFTt |500mg C$12.95 weight before
Tissue Con- | Total = C$10.00 hand
ditioner

Observations at Re-evaluation

Reactivation of disease that was improved by previous
treatment with itraconzole solution or powder in Coe
Soft in Type II and Type III patients at re-evaluation
suggests that patients with more severe infections should
be monitored and given additional treatment as necessary
(Table 8). It also suggests that a single application of

itraconazole with tissue conditioner is efficacious in acute

incidences of candidal infection but should be followed
by subsequent applications in chronic conditions. At
re-evaluation, all control patients had the same or more
severe infection, which signifies that intervention is
needed to decrease the severity of Candidiasis. The
fact that there was no report of discomfort or adverse

reactions as of the re-evaluation date indicates that there
was no long-term sequalae to this type of drug therapy.

This study was compromised by the statistical limitations
due to difficulty in getting patients for this trial. Further
study should include an increase in number of subjects
and tests of other combinations.

Conclusion

Treating Candidiasis by mixing itraconazole into tissue
conditioner was shown to be clinically effective in

the population treated. In this clinical pilot study, the
antifungal activity over time of itraconazole oral solution
was similar to that tested in the previous in vitro study.
The peak was achieved at 3 days and there was a decline
in fungicidal activity thereafter. We were unable to
incorporate oral solution in the tissue conditioner that
was at any percentages higher than 1%wt/wt clinically.
The itraconazole powder at 3%wt/wt and 5%wt/wt had
similar fungicidal activity as the oral solution but had a
more prolonged effectiveness and there was no complains
of bitterness. There were no reports of any adverse
reactions from the antifungal agents at the concentration
used. This was a preliminary study with a limited
amount of patients involved hence a larger based study

is necessary to contrast this method of drug delivery

with conventional therapy with topical agents. Moreover,
the results of this pilot study give evidence that mixing
antifungal agents into tissue conditioners is a clinically
effective method of drug delivery. Based on these results,
a possible protocol for candidiasis patients with poor
manual dexterity and cognitive impairment may be to
give 1%wt/wt oral solution mixed into tissue conditioner
to reline dentures of patients with oral candidiasis and to
replace it after 3 days for sustained clinical effectiveness.
The rationale for this recommendation is that 1%wt/wt
oral solution provided the best microbiological outcome
of the treatment groups tested and was easy to mix.
However, in patients where the bitterness of the oral
solution is objectionable, one should consider the use of
3%wt/wt powder since it provided comparable antifungal
activity as the 1%wt/wt oral solution. In addition, it had
a more prolonged antifungal effect. However, further
study of varying concentrations of this antifungal agent is
needed to derive a clinical protocol for patients with poor
compliance.
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ABSTRACT

Objectives: To estimate the prevalence of diabetic retinopathy in patients diagnosed to have diabetes after the age
of 60 and to study its relationship with certain risk factors including type and duration of diabetes, HbAlc level,
cholesterol and creatinine levels.

Patients and methods: A prospective study that was conducted on Prince Ali Ben Al-Hussein Hospital during the
period between November 2006 and October 2007. 170 diabetic patients over the age of 60 attending the internal
medicine clinic were evaluated. Medical history was taken including type and duration of diabetes. Investigations
included HbA ¢, serum cholesterol, and creatinine measurement. All patients were referred to an ophthalmologist.
Ophthalmologic examination included Snellen’s visual acuity, anterior segment examination via slit lamp, and
posterior segment examination via +78 lens. Fluorescein angiography was performed in visually threatening
retinopathy. Diabetic retinopathy was staged and studied in relation to type and duration of diabetes, glycaemic
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control, and creatinine and cholesterol levels.

Results: The mean age of patients was 66.4 with 1.2:1 male to female ratio. 152 patients (89.4%) had type Il diabetes
mellitus and 18 patients (10.6%) had type 1. 34 patients (20%) were found to have diabetic retinopathy; half of them
had severe non proliferative or proliferative diabetic retinopathy (Table 1). Clinically significant macular oedema was
evident in 20 patients (11.8%). Table 2 shows the relation between diabetic retinopathy and the studied risk factors.
Diabetic retinopathy was more evident with type I diabetes, duration of diabetes of more than 10 years, HbAlc level
of more than 7%, and higher serum cholesterol and creatinine levels.

Conclusion: The prevalence of diabetic retinopathy in elderly patients is lower compared to overall prevalence in
other age groups. Factors with higher risk of progression included type I diabetes, longer duration, poor glycaemic

control and higher cholesterol and creatinine levels.

Keywords: Diabetic retinopathy, prevalence, and risk factors.

Introduction

Diabetic retinopathy is a leading cause of blindness in
industrialised countries and a major cause of blindness

in the population of working age!2. The prevalence of
diabetic retinopathy has been reported ranging from 8%
to 55.6%**. Few reports have estimated the prevalence of
diabetic retinopathy in elderly patients to be less than that
in young patients®®,

The prevalence of diabetic retinopathy is higher in type I
diabetics than in those with type II disease®’. Prolonged
hyperglycaemia and increased levels of HbAlc is
reported with higher risk of retinopathy?®. Other factors
which were also reported with higher risk of retinopathy
include duration of diabetes®, serum creatinine levels'’
and serum cholesterol''.

The aim of this study was to estimate the prevalence
of diabetic retinopathy in patients diagnosed to have
diabetes after the age of 60 and to study its relationship
with type and duration of diabetes, HbAlc level, and
cholesterol and creatinine levels.

Patients and Methods

This study was conducted on Prince Ali Ben Al-Hussein
Hospital in Karak city in Southern Jordan during the
period between November 2006 and October 2007. 170
diabetic patients over the age of 60 attending internal
medicine clinic were enrolled in the study. Full medical
history was taken including type and duration of diabetes.
Investigations included HbA 1c, serum cholesterol, and
creatinine measurement. All patients were referred to an
ophthalmologist. Ophthalmologic examination included
Snellen’s visual acuity, anterior segment examination
via slit lamp, and posterior segment examination via +78
lens.

Fluorescein angiography was performed in visually
threatening retinopathy. Diabetic retinopathy was staged

and studied in relation to type and duration of diabetes,
glycaemic control, and creatinine and cholesterol levels.
Stages of diabetic retinopathy included no retinopathy,
mild, moderate and severe non-proliferative retinopathy
and proliferative retinopathy. Severe non-proliferative
retinopathy and proliferative retinopathy and clinically
significant macular oedema were considered as severe
diabetic retinopathy.

The HbA1c levels were estimated using a high
performance liquid chromatography method and was
divided into three groups (less than 5%, 5-7%, and more
than 7%) and studied in relation with retinopathy. P-value
was calculated and was considered significant if less than
0.05.

Results

The mean age of patients was 66.4 with 1.2:1 male to
female ratio. 152 patients (89.4%) had type II diabetes
mellitus and 18 patients (10.6%) had type 1. 34 patients
(20%) were found to have diabetic retinopathy; half

of them had severe non proliferative or proliferative
diabetic retinopathy (Table 1). Clinically significant
macular oedema was evident in 20 patients (11.8%).
Table 2 shows relation between diabetic retinopathy and
the studied risk factors. Diabetic retinopathy was more
significantly associated with type I diabetes, duration of
diabetes of more than 10 years and HbA 1c level of more
than 7%. Higher serum cholesterol and creatinine levels
were associated with more risk of retinopathy but this
was not statically significant.

Table 1 Number and percentage of patients according to
stage of diabetic retinopathy.

Stage Number of patients | Percentage
No DRa 136 80
Mild NPDRb 5 2.9
Moderate NPDR | 12 7.1
Severe NPDR 10 5.9
PDRc 7 4.1
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CSMOd 20 11.8

Total 170 100

a Diabetic retinopathy
b Non proliferative diabetic retinopathy
¢ Proliferative diabetic retinopathy

d Clinically significant macular oedema

Table 2 Relation of diabetic retinopathy with type and
duration of diabetes, glycaemic control, serum creatinine
and cholesterol.

Risk Factor Any DR | P-value |Severe |P-value
DR

Type Typel |17 <0.05 |12 <0.05
Type Il |17 5

Duration |<10y |5 <0.05 <0.05
>10y |29 15

HbAlc <5% |2 0.02< - 0.05<P<
5-7% |6 P<0.01 |4 0.02

<0.05 <0.05

>7% 126 13

Creat- <200 1|9 0.05< 5 0.05<P<

inine* >200 |25 P<0.02 |12 0.02

Cholester- | <200 |10 0.05< 6 0.05<P<

ol° >200 |24 P<0.02 |11 0.02

a unit in mg/dl

b unit in mmol/L

Discussion

The prevalence of diabetic retinopathy was reported to
range from 8% to 55.6% by different

investigators®*. Few reports have studied the prevalence
of diabetic retinopathy in elderly patients; some of them
found it to be lower than in younger patients>®. Cahill
M and his colleagues found the prevalence of diabetic
retinopathy in patients diagnosed to have diabetes
mellitus after the age of 70 to be 14%'. In our study the
prevalence was 20% which is about half of the overall
prevalence in our area.

Half of the patients with diabetic retinopathy were
found to have type I diabetes mellitus though this type
was found only in 10.6% of patients. The vast majority
of patients with type I diabetes (17 out of 18) had
diabetic retinopathy and almost two thirds of patients
with severe retinopathy were of insulin dependant type.
We recommend a close follow up period for patients
with insulin dependant diabetes. Regarding duration of
diabetes, we confirmed what was previously found that
the longer the duration the higher risk of retinopathy.
Our data found statistical significance of the duration of

diabetes was more than 10 years.

Poor glycaemic control is reported with higher risk of
diabetic complications. The HbA lc, glycated hemoglobin
test, or glycohemoglobin is an important blood test used
to determine how well diabetes is being controlled. It
provides an average of blood glucose control over a

6 to 12 week period. We studied the risk of diabetic
retinopathy in three sub groups according to HbAlc.

The first group showed good glycaemic control with
HbAlc < 5%, the second group with fair control (HbAlc
between 5-7%) and the last group with the poor control
with HbAlc > 7%. A reciprocal relation was found
between retinopathy and the level of HbAlc; this was
statistically significant with HbA 1c of more than 7%.

It is recommended that glycaemic control be strongly
promoted and that HbA1c investigations routinely carried
out.

High blood urea, creatinine cholesterol, and triglycerides
are also reported as risk factors for the development

of retinopathy. Our data showed high incidence of
retinopathy in patients with elevated cholesterol and
creatinine but this was not statistically significant.

In conclusion, the prevalence of diabetic retinopathy

in elderly patients is lower compared to overall
prevalence in other age groups. Factors with higher

risk of progression included type I diabetes, longer
duration, poor glycaemic control and higher cholesterol
and creatinine levels. We recommend a regular
ophthalmologic examination for patients older than 60
years and more frequent follow up visits for patients with
insulin dependant type or with disease onset of more than
10 years with regular laboratory monitoring with HbAlc,
serum cholesterol and creatinine.
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ABSTRACT

We utilized a newly developed robust forecasting technique for fertility projection using age specific fertility rates from 1974-
2002 in Bangladesh. It combines the ideas of functional data analysis to model age specific fertility in time trends, non parametric
smoothing method to smooth data, decomposed (using principal components analysis) to estimate basic functions that represent
the functional curve and forecast the fertility trends using an automatic modelling framework for selecting an exponential
smoothing method. Overall, the twenty year forecast suggested that the fertility decline of Bangladesh will continue in future. A
set of three basic functions minimized the mean integrated squared forecasting error and account for 98.6% of variation around
the mean fertility curve. The basis function models for young mothers in their teens and the mothers aged over 40 explained
maximum (86.5%) of the total variation. Forecasts show greatest decline among these two age groups. Finally, the total fertility
rate will achieve the replacement level of fertility by 2013. Based on the findings of this study, it may suggest that attention should
be focused on providing educational facilities particularly among women and encourage contraceptive use in order to keep the
declining level of fertility in Bangladesh. All analyses were performed using a new statistical programming language R.

Key Words: Robust forecasting, basic function, functional curve, exponential smoothing, forecasting error, fertility curve, R
language, replacement level.
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1. Introduction

Accurate estimates of future age-specific fertility are
critical for allocation of resources to fertility control
programmes and evaluation of family planning
programmes. There has been a surge of interest in the
problem of fertility and mortality forecasting in the last
few years, driven by the need for good forecasts to inform
government policy and planning.

Fundamental changes in welfare policy are taking place
in many countries as a result of forecasts of an increasing
elderly population. These age-specific population
forecasts rely on age-specific forecasts of fertility and
mortality rates. Therefore, any improvements in mortality
and fertility forecasting have an immediate impact in
guiding policy decisions regarding the allocation of
current and future resources. Future fertility forecasts are
of interest to governments in planning children’s services.

Papers by Rogers (1986) and Thompson et al. (1987) first
suggested fitting curves to annual age-specific fertility
rates, forecasting the parameters of the curves using time
series techniques, and then using the forecasted curves
to generate forecasts of future age-specific fertility rates.
Bozik and Bell ( August 1987) presented an approach
based on a principal components approximation to the
age-specific fertility rates that avoids the problem of

the error in the fitted curve that is not negligible to a
large extent, while still reducing dimensionality. They
compared this approach with direct univariate modeling
of all the age-specific rates, and with the curve fitting
approaches. The approach appears to have potential for
producing reasonable forecasts and forecast intervals
for the age-specific rates using a small number of
components. Bell et al., (1988) projected fertility by
combining short-term forecasts from time series models
with long-term demographic judgmental projections.
They had selected a particular time series model for the
series to be forecast, fits the model to the data, and uses
the fitted model to produce point and interval forecasts.

The autoregressive-integrated-moving average (ARIMA)
models discussed by Box and Jenkins (1970) comprise
one popular class of models. Hyndman (2003) proposed
automatic forecasts of large numbers of univariate time
series. Automatic forecasting algorithms must determine
an appropriate time series model, estimate the parameters
and compute the forecasts. The most popular automatic
forecasting algorithms are based on either exponential
smoothing or ARIMA models.

Forecasting population has long been one of the public
faces of forecasting (along with the weather and the stock
market), and Heather Booth (2004) contributed first in
review of forecasting in demography. Her paper contains

an impressive and comprehensive critique of the past and
potential future of demographic forecasting.

In this paper we represent a robust approach of
forecasting age-specific fertility rates that combines ideas
from functional data analysis, nonparametric smoothing
and robust statistics proposed by Hyndman and Ullah
(2005). Their approach is a generalization of the

method of Lee and Carter (1992), and has the following
advantages:

» fertility rates are modeled as continuous functions of
age so that subtle patterns of variation between years
are captured;

* data are smoothed prior to estimating the basis
functions, thus reducing observational error;

* the approach forecasts the entire function for future
time periods with prediction intervals;

* the method is robust to outlying years;

* the flexibility of the approach allows the incorporation
of important covariates such as treatment effects into
the modeling.

The purpose of this study is to demonstrate the utility of
this new modeling and forecasting method for estimating
future age-specific trends in fertility, using age-specific
fertility data of Bangladesh from 1974 to 2002. Here we
will apply functional data analysis techniques to model
age-specific fertility rates in time trends, and forecast
entire age-specific fertility functions using a state-space
approach.

2 Methodology
2.1 Sources of Data

Annual Bangladesh fertility rates (1974-2002) for

age groups 15-19, 20-24, 25-29, 30-34, 35-39, 40-44

and 45-49 were taken from the Statistical yearbook of
Bangladesh, (BBS- 2004 and 1987, Pocket Statistical
Year Book- 1980). These are defined as the number of
live births during the calendar year, according to the age
of the mother, per 1,000 of the female resident population
of the same age at 30 June. Since all the age-specific
population data for the successive years are not available,
we have estimated the entire values of number of female
population using exponential growth rate. Also the

SYBs reported ASFR for different years were collected
from different sources, such as, SYBs reported ASFR

for the year 1974 based on data from the Bangladesh
Retrospective Survey of Fertility and Mortality, London;
rates for 1971-1975 from Bangladesh Population Control
and Family Planning Division, 1978; rates for 1978 from
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the Bangladesh Demographic Pilot Survey, BBS 1978;
and rates for the years 1980 to 2002 based on Vital
Registration System, (VRS) BBS.

2.2 Functional Data Analysis

With functional data methods, data can be smooth curves
or functions. In the case of age specific fertility, rates are
treated as smooth functions of age. The basic idea behind
functional data analysis is to express discrete observations
in the form of a function, and then draw information from
a collection of functional data by applying concepts from
multivariate data analysis. Moreover, functional data
analysis mainly uses Fourier series, spline or B-spline
smoothing techniques in transforming vector-valued data
into functions. In this study we will use constrained and
weighted penalized regression splines for fertility data
preferred by Hyndman et al. (2005).

Let ¥,1x) denote the log of the observed fertility rate
for age x in year t. Let us assume there is an underlying

smooth function J, X! that we are observing with error.
Thus, we observe the functional time series t

':,Iz': Yl &y ',:: t=1,K, n, i=1, K, p, where

.J’F:r{‘xz' }: -/7: {‘xz' } + ET: {‘xz' :}Ez,z' (1)

where X, is the center of age-groupi(i=1,..., p)

5;,;' is an iid standard normal random variable and

@.[x)allows the amount of noise to vary with x.

We are interested in forecasting for & = li'f 1: %, J and

t=n+1A

The error variance is T, (x, ]computed as follows.

Let p,(x) denote the observed fertility rate per thousand
women for mothers of age x in year t and N(x) is the
female resident population of age x in year ¢.

Then p,(x) is approximately binomially distributed with
estimated variance Nr_l Lx P lx {IDUU —BA ']
So the variance of'y (x) = log[p (x)] is (via a Taylor

approximation)
l|'|. 2

e::r;'xIm[l{){){}—pz'xI]N:llxlpz_llxl (2)

Define weights equal to the inverse variances
Nz II Ipzl I |

W =
©o1000-p X I|and constrain the fitted curves to

be concave.

There are various smoothing techniques available to
estimate the function from the discrete observations. For

each year t, the smooth curves 7, x | were estimated

using a weighted median smoothing B-spline, constrained
to be concave. For these data, D‘f | % ! is obtained from (2)

and weights set to the inverse variances ,::I':r_z \x; ).

The n smooth curves are our functional observations,

{f(x)}where x4 %] Xy and £ =1,/A . For the data
considered here, four of these are shown in Figure 2.

2.3 Fitting and Decomposition of Smoothed Data

After constructing the functional observations, we have to
fit the model
K
Slx)= adx)+>" B, 0, x) + e, (x) (3)
k=]
where #(x) is the mean log fertility rate across years,

';ﬂ"‘lixj is a set of orthogonal basis functions, and
£4x) is the model error which is assumed to be serially
uncorrelated.

Now we wish to estimate the optimal set of K orthogonal
basis functions. Specifically, for a given K, we want to

find the basis functions 4@ {x )} which minimize the
mean integrated squared error:

M
M=t S e (x ldx @)
Hsar

This is achieved using functional principal components
decomposition (Ramsay and Silverman, 1997) applied to
the smooth curves {f(x)} which gives the least number
of basis functions, enables informative interpretations and
gives coefficients which are uncorrelated with each other.

Using functional data analysis technique and principal
component decomposition to estimate the basis functions,
a model with K = 3 basis functions was selected. A set

of K = 3 basis function minimized the MISFE, while
estimating an additional basis function did not contribute
to a further reduction in the MISFE.

2.4 Forecasting Framework

We estimate future values of fertility y (x,) by forecasting
the entire function Jf, (x| for £ = n+1,A i+ h

and X4 x{x » The coefficients of the fitted function

ﬁ;,l A ;5;,;; are forecast using time series models. The
forecast coefficients are then multiplied by the basis
functions, resulting in forecasts of mortality curves.

o

Let A, denote the h-step ahead forecast of &, 4 5 and

let fn 2 {2 ) denote the h-step ahead forecast of f , (X).
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. £ . .

Then £ olx)= filx )+ D" B, nads(x) (5)
k=1

To forecast the coefficients in equation (5), a variety
of time series forecasting methods are available. In
this study we use state-space models for exponential
smoothing (Hyndman, et al., 2002), which underlies
the damped Holt’s method. This was selected as it
extrapolates the local trends seen in the coefficient series
while damping them to avoid nonsensical long-term
forecasts. However forecasts from exponential smoothing
methods are estimated recursively where recent
observations are given more weight than historical data.
Makridakis et al. (1998) present a modeling framework
based on the taxonomy proposed by Pegels (1969) and
the framework is expanded in Hyndman et al. (2002),
who show how models can be automatically selected for
a given time series.

Hyndman and Ullah (2005) have shown that the forecast
variance can be obtained by adding the variances from
each of the terms in equations (1) and (3). Therefore,

K .
Varly, . x|z, 8| = oz l+ D u bl X+
P

vix 4+ af (x| 6)

where, T=1¥,1x, 1t =1K ,7,i= 1K |, 7 denotes
all observed data,

Uppnz = VPl B | B, K By lean be obtained
from time series model,

ol
T, & ! is the variance of the smooth estimate i x |, can
be obtained from the smoothing method used,

5}2 | X !is computed using the approximations (2),

. . . oal
and v(x) is estimated by averaging #, ! X ! for each x

A 100(1-?) % prediction interval for y (x) is then

constructed as Fus ' X' T 2o & 11X where z_ is the
1-7/2 standard normal quantile.

The accuracy of the fertility forecasts is computed by
minimizing the mean integrated squared forecasting error
(MISFE) which is defined as

1 L
MISFE, b= NN ehxide ()
n-N+1500m

where Ezhh X =pylx!= _f;;; X! h=1.h=1,..m
denote the forecast error for (2) and N is the minimum
number of observations used in the fitting model.

In our implementation the robustness parameter was

set to & = 3 and the minimum number of observations

used in fitting the models was N= 10. All analysis are
performed using the R implementation of the S language
(R development Core Team, 2006).

3 Results and Discussions

Figure 1 represents the data of age specific fertility

rates and log fertility rates respectively, from the year
1974 to 2002 for age groups 15-19, 20-24, 25-29,

30-34, 35-39, 40-44 and 45-49, which is shown as
separate time series. Here fertility rates are converted to
functional data by estimating a smooth curve through the
observations, taking the centre of each group as the point
of interpolation.

Detailed investigation suggests that much of the change
in fertility occurred among the younger age groups, those
15-20 years of age. It is clear from both the figure that
maximum fertility occurs among the age group 20-24
and 25-29. There are some up and down situations in
fertility for all age groups showing before the mid 80’s.
Especially for the years 1977, 1978 and 1979, where the
fertility rates for the age group 15-19 and 20-24 are 186
and 322 in 1977, 124 and 256 in 1978 and in 1979 those
are 306 and 256. It might be the fertility rates that are
collected from different sources causing the fluctuated
situation in these particular years.

Figure 2 represents the fertility rates of Bangladesh for
the selected years 1975, 1981, 1991 and 2001. All the
years showed that before age 14 and after age 50 the
rates decreased to the null as expected because we set a
relatively arbitrary value for fertility rates at age 13 and
52 being 0.001 for all the years. It is clear from this figure
that the fertility rates are declining for every age-group
and the decrease in fertility is high in the recent years.

The first and second panel of Figure 3 shows that the

fitted basis functions @ ! x land associated coefficients

ﬁ:r,s; for the fertility data, which are smoothed using
median smoothing B-splines. Fitting a functional
regression model with K = 3 basis functions accounts
for 98.3 per cent of the variation around the mean log
fertility curve. The proportion of variation explained
by each basis function is 86.4, 8.4,3.7 forK=1, ...,
3 (Table 1). It is apparent that the basis functions are
modeling the fertility rates in different age ranges of

mothers: “Basis function 17, -;i!f'l IX |, models for the
difference between the young mothers in their teens and
20’s, and mothers aged over 40’s, since the curve shows
two picks, one at age before 20’s and other at age after
40’s. The basis function 1 explained 86.5% of the total
variation. Therefore this parameter controls the overall
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change in the trend in age-specific fertility of Bangladesh.

“Basis function 2”, ?1'5'2 | 2 I, is complex, and contrasts
those between the young mothers in their teens and 20s,
mothers aged between 30 to 35 years, or the mothers
aged over 50, with the other ages. This basis function
explained only 8.4% of the total variation. “Basis

function 37, ?1':'3 i1, 1s also complex, models differences
between mothers aged between 35 to 40 years and those
in their teens. This basis function explained only 3.7% of
the total variation.

Also the second panel of Figure represents the
coefficients associated with each basis functions. The
coefficients associated with basis function 1, /!5’, 1
shows a rapid decreasing trend. In 1974 the value of is
0.83 and which is decreased to -0.59 in year 2002. The
maximum value of occurs at year 1978 is 1.12. These
results indicate that the young mothers in their teens
and 20’s, and mothers aged over 40’s have behaved as
giving less births after 80’s. The coefficient associated

with basis function 2, 38; 2, represents an increase around
1990 and decrease during 1997’s to the recent years. A
very much up and down situation occurs before 1990’s.
It indicates that the young mothers in their teens and 20,
mothers aged between 30 to 35 years and over 49 started
to give less birth in the most recent years. The coefficient

associated with basis function 3, 25:,3 , represents,
although an increase around 1980 and a decrease during
1997’s, but it is difficult to identify its appropriate
behavior. Therefore it does not indicate that the mothers
aged between 35 to 40 years are giving less births.

We computed 20 year estimates of future age-specific
fertility rates using state space exponential smoothing
models as described by Hyndman et al. (2002). The
automatic model-selection algorithm chose models

with additive errors and a damped trend. The model
parameters were selected by minimization of the one-step
MSE. Figure 3 represents the combination of twenty-year
forecast coefficients with the estimated basis functions
yields forecasts of the fertility curves for the years
2003-2022. The gray shaded regions are 90% prediction
intervals.

The 20 years ahead forecast of &, , coefficient
associated with basis function 1, with 90% predicted
interval is represented in figure 4. Clearly a very much
linearly decreasing line is showing in the shaded region.
Which indicates that in future the young mothers in their
teens and 20’s, and mothers aged over 40°s will give less
births continuously.

Figure 4 represents the forecasts of fertility for the years
2001 and 2022, along with 90% prediction intervals.
Clearly all age of women forecasts show a continuing

decrease in fertility rates, with the greatest declines in

the age of women 30 to 40. Forecast variance is high

for age around 25. Also figure 4 indicates that young
mothers and old aged mothers are less interested to givee
birth than the mothers aged around 25. The maximum
fertility contributed by the women 20-29 years of age will
continue in the future.

Figure 5 displays the fitted total fertility rates of
Bangladesh along with twenty years forecast of
Bangladesh. The shaded region gives 90% prediction
intervals. The vertical dotted line represents the
replacement level of fertility and the horizontal line
represents the year of achieving the replacement level of
fertility of the population. It is clear from the figure that
Bangladesh total fertility rate decreasing in future will
continue. And the decreasing rate of fertility will increase
after 2010. Also this figure indicates that Bangladesh
total fertility will decrease below the replacement level of
fertility around 2013 along with 90% prediction interval,
which is a desire of population planners and policy-
makers of most developing countries.

4. Conclusion

Population futures are central to a wide range of pressing
concerns in Bangladesh today and underlie many aspects
of social, economic and physical planning. The ability

to incorporate both greater accuracy and uncertainty in
population futures would present a major advance in
decision-making and planning. In this study we adopt

a methodological approach proposed by Hyndman and
Ullah (2005) which models age as a functional covariate
rather than a fixed variable, so that the age-shape of
fertility varies over time, thereby enabling the models and
forecasts to pick up subtle variations. To our knowledge,
no other study has modeled or forecast form a model with
age as a functional covariate of fertility over time. We
have demonstrated the utility and flexibility of this newly
developed approach to forecast age-specific fertility

rates of Bangladesh. Our estimates suggest that fertility
of Bangladesh will continue to decline in future. The
overall change (84.6%) in trend in fertility of Bangladesh
is controlled by the young mothers in their teens and
mothers aged over 40’s. Bangladesh total fertility will
decrease below the replacement level of fertility around
2013.
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Figure 4: Forecasts of fertility rates for 2003 and 2022, along with 90% prediction intervals.

http://www.me-jaa.com 19



Middle East Journal of Age and Ageing 2008, Volume 5, Issue 1

Total Fertility Rate
4
|
f

'l"‘-\-y_.-'
Figure 5: Forecasts of total fertility rates for
: the Bangladesh populatl.on., the? gray-shaded
5 area indicates 90% prediction intervals.
T | | I | |
1974 1985 1805 2003 03 2022
Year

Table 1: Value of the fitted basis functions and the proportion of variation explained
by each basis functions.

Age Mean - . " . .
b, (x) d;(x) |o5(x)

13 -5.298 -1.53E-08 -1.00E-08 3.29E-08
14 -1.342 0.4680 0.3082 -0.8960
15 1.592 0.7589 0.5002 -1.4112
16 3.503 0.8724 0.5759 -1.5455
17 4.395 0.8093 0.5356 -1.3004
18 4.741 0.6674 0.4463 -0.8999
19 5.018 0.5448 0.3748 -0.5692
20 5.228 0.4421 0.3216 -0.3092
21 5.372 0.3592 0.2866 -0.1200
22 5.448 0.2960 0.2697 -0.0014
23 5.481 0.2525 0.2632 0.0753
24 5.492 0.2284 0.2589 0.1389
25 5.483 0.2237 0.2569 0.1895
26 5.454 0.2383 0.2572 0.2271
27 5.403 0.2721 0.2597 0.2519
28 5.341 0.3144 0.2650 0.2753
29 5.277 0.3541 0.2737 0.3087
30 5.210 0.3913 0.2857 0.3523
31 5.141 0.4260 0.3009 0.4060
32 5.070 0.4581 0.3195 0.4699
33 4.995 0.4864 0.3443 0.5318
34 4916 0.5098 0.3779 0.5796
35 4.833 0.5282 0.4205 0.6133
36 4.746 0.5418 0.4719 0.6329
37 4.654 0.5504 0.5321 0.6385
38 4.545 0.5619 0.5693 0.6308
39 4.402 0.5843 0.5514 0.6109
40 4228 0.6174 0.4785 0.5787
41 4.021 0.6614 0.3505 0.5342
42 3.781 0.7163 0.1674 0.4774
43 3.522 0.7702 -0.0559 0.4092
44 3.257 0.8113 -0.3046 0.3304
45 2.985 0.8397 -0.5783 0.2410
46 2.706 0.8553 -0.8773 0.1411
47 2.420 0.8581 -1.2008 0.0308
48 1.879 0.8208 -1.4215 -0.0629
49 0.837 0.7164 -1.4121 -0.1129
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50 -0.706 0.5448 -1.1721 -0.1191
51 -2.751 0.3060 -0.7014 -0.0814
52 -5.298 -5.81E-09 1.99E-08 3.78E-09
Variation (%) 86.4 8.4 3.7

Table 2: Value of the fitted coefficients using a decomposition of order K=3.

Years Mean - - -
ﬁ i1 .ﬁ f,2 ﬁf,E
1974 1 0.8328 0.4507 0.0132
1975 1 0.9828 -0.2306 0.2882
1976 1 0.6959 0.2080 -0.1261
1977 1 0.6959 0.2080 -0.1261
1978 1 1.1189 -0.2069 0.3027
1979 1 0.8111 0.2178 -0.4192
1980 1 0.5697 -0.2543 -0.0489
1981 1 0.4468 -0.1003 -0.1488
1982 1 0.4863 -0.0850 -0.0455
1983 1 0.1546 0.1306 0.0720
1984 1 0.4264 -0.1347 0.0286
1985 1 0.1489 -0.1287 0.0218
1986 1 0.1846 -0.1005 0.0317
1987 1 -0.0219 0.0842 -0.0305
1988 1 0.1495 -0.2422 0.0083
1989 1 0.1297 -0.1358 0.0310
1990 1 0.0362 -0.0277 0.0267
1991 1 -0.0093 -0.0398 0.0181
1992 1 -0.1036 0.0252 0.0005
1993 1 -0.3287 0.1619 0.0966
1994 1 -0.4584 0.1946 0.0843
1995 1 -0.5764 0.2609 0.0544
1996 1 -0.6066 0.2401 0.0848
1997 1 -0.6912 0.1761 0.0573
1998 1 -0.7396 0.1404 0.0297
1999 1 -1.1319 -0.1268 -0.0498
2000 1 -1.2668 -0.0391 -0.0167
2001 1 -1.3448 -0.0932 0.0579
2002 1 -0.5911 -0.5533 -0.2963
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Table 3: Twenty years forecast values of the first coefficient, along with 90% lower and upper prediction values.

Years

Basis 1, /5,23:1’;’ Basis 2, 3823,2,5: Basis 3, {828 A
Point Fore- |90% interval Point Fore- | 90% interval Point 90% interval
2003 E:ii.slt332 (-1.4669,-0.7994) ?(a)l.slt184 (-0.3801,0.1432) gﬂrXSSSt (-0.0590,0.3448)
2004 |-1.2087 (-1.5424,-0.8750) |-0.2695 (-0.5334,-0.0056)  [-0.1319 |(-0.3534,0.0896)
2005 |-1.2842 (-1.6180,-0.9505) |-0.2355 (-0.5293,0.0583) 0 (-0.2489,0.2489)
2006 |-1.3598 (-1.6935,-1.0261) |-0.1552 (-0.4813,0.1708) 0 (-0.2489,0.2489)
2007 [-1.4353 (-1.7691,-1.1016) |-0.0847 (-0.4266,0.2572) 0 (-0.2489,0.2489)
2008 |-1.5109 (-1.8446,-1.1772) |-0.0381 (-0.3854,0.3092) 0 (-0.2489,0.2489)
2009 |-1.5864 (-1.9201,-1.2527) |-0.0126 (-0.3611,0.3360) 0 (-0.2489,0.2489)
2010 |-1.6620 (-1.9957,-1.3282) |-0.0011 (-0.3498,0.3477) 0 (-0.2489,0.2489)
2011 [-1.7375 (-2.0712,-1.4038) |0.0028 (-0.3460,0.3515) 0 (-0.2489,0.2489)
2012 |-1.8131 (-2.1468,-1.4793) [0.0031 (-0.3457,0.3519) 0 (-0.2489,0.2489)
2013 |-1.8886 (-2.2223,-1.5549) |0.0023 (-0.3465,0.3511) 0 (-0.2489,0.2489)
2014 |-1.9641 (-2.2979,-1.6304) |0.0014 (-0.3474,0.3501) 0 (-0.2489,0.2489)
2015 [-2.0397 (-2.3734,-1.7060) |6.73E-04 |(-0.3481,0.3495) 0 (-0.2489,0.2489)
2016 [-2.1152 (-2.4490,-1.7815) [2.65E-04 |(-0.3485,0.3491) 0 (-0.2489,0.2489)
2017 |-2.1908 (-2.5245,-1.8571) |6.16E-05 |(-0.3487,0.3488) 0 (-0.2489,0.2489)
2018 [-2.2663 (-2.6000,-1.9326) |-1.8E-05 |(-0.3488,0.3488) 0 (-0.2489,0.2489)
2019 |-2.3419 (-2.6756,-2.0081) |-3.7E-05 |(-0.3488,0.3487) 0 (-0.2489,0.2489)
2020 |-2.4174 (-2.7511,-2.0837) [-3.2E-05 |(-0.3488,0.3488) 0 (-0.2489,0.2489)
2021 [-2.4930 (-2.8267,-2.1592) |-2.1E-05 |(-0.3488,0.3488) 0 (-0.2489,0.2489)
2022 [-2.5685 (-2.9022,-2.2348) |-1.1E-05 |(-0.3488,0.3488) 0 (-0.2489,0.2489)
Review Articles

Spirituality, Religiosity, and Other Things

In a way doctors are the new priests, because so many
people do not belong to an organized religion or have a
spiritual leader that they go to on regular bases. The only
“well being sort of person” they may see is their doctor,
or maybe their dentist or psychiatrist. The only person
that fulfills that listening role, the role of confidante-
because there you have confidentiality, is the physician
or psychiatrist. They assume that role in a world where
the role of the religion is disappearing. Do dentists count
as confidantes? I mean you cannot really talk because
your mouth is pried open .It is funny, because so much of
the doctor’s role is based on the physical, and I have to

wonder if our whole idea of spirituality is disappearing at
the same time We cannot take care of our souls, so we try
and take care of our bodies. Instead of having shamans,
we now have personal trainers. If we do not ever die,
then we don’t have to worry about heaven or hell, sort

of whole redirection from the spiritual to the physical. It
seems apt that doctors, and pharmacists would become
the new priests. Look what we have got now, we are
over-medicated. People who took drugs first with a
recreational purpose have now moved on to taking drugs
for coping, for therapy devices. It became so acceptable
to take a pill first for having fun, and for feeling better,
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and then just for getting through the day. On the one
hand, I feel like we have socialized ourselves to accept
this. On the other hand, I think the quality of our lives- in
terms of environment, human interactions, the pace of
life, have become so unbearable that we have to jump-
start evolution by medicating our selves to keep up with
the world that we are living in now.

Usually spirituality and religiosity are used as
interchangeable terms, but the underlying concepts are
different. It is well established to divide religiosity into 3
sub-constructs: intrinsic, extrinsic, and quasi
religiosity!'¥, while the construct spirituality was divided
into the following sub-constructs: cognitive orientation
towards spirituality, experiential-phenomenological
dimension of spirituality, existential well-being,
paranormal beliefs, and religiousness®. Intrinsic
religiosity identifies religion as an end in itself. Strong
personal convictions, beliefs, and values are what matter,
while the social aspects of motifs of religion are not
important. In contrasts the motifs of extrinsic religiosity
are based on social or external values or beliefs; religion
is used to gain social standing or endorsement*.
Spirituality can be viewed as opposite to religion, or as

a vital aspect of religiosity. 7 aspects of spirituality have
been recently differentiated, which entail more personal

, more individualistic views, namely, “prayer, trust in
God and shelter”, “insight, awareness and wisdom”

, "transcendence conviction”, “‘compassion, generosity,
and patience”, “conscious interactions, “gratitude,
reverence and respect”’, and “equanimity”®.

There is an outstanding difference between spirituality
and religiosity convictions between Muslims and
Western Europe, while differentiation is inappropriate
for Muslims; it is of conceptual importance for others.
This is in congruence with the observation that in Islam
“there is no distinction between religion and spirituality”.
For a Muslim, “Allah’s unity must be maintained
spiritually, intellectually, and practically in all facets of
life”, and thus illness is regarded as part of life and a

test from Allah. Moreover, “illness is one of the forms

of experience by which humans arrive at knowledge of
Allah” as cited by Rassool. However, in Western Europe
the Reconnaissance has significantly affected the trust in
institutional religion and God, changed ethical norms, and
thus, we have to notice a decline of interest in religiosity
and even praying. While the relation to Allah is vital in
Arabic countries, we have to notice the disturbance of
this vertical connection in Western countries.

In a way doctors are the new priests, because so many
people do not belong to an organized religion or have a
spiritual leader that they go to on regular bases. The only
“well being sort of person” they may see is their doctor,
or maybe their dentist or psychiatrist. The only person

that fulfills that listening role, the role of confidante-
because there you have confidentiality, is the physician
or psychiatrist. They assume that role in a world where
the role of the religion is disappearing. Do dentists count
as confidantes? I mean you cannot really talk because
your mouth is pried open .It is funny, because so much of
the doctor’s role is based on the physical, and I have to
wonder if our whole idea of spirituality is disappearing at
the same time We cannot take care of our souls, so we try
and take care of our bodies. Instead of having shamans,
we now have personal trainers. If we do not ever die,
then we don’t have to worry about heaven or hell, sort

of whole redirection from the spiritual to the physical. It
seems apt that doctors, and pharmacists would become
the new priests. Look what we have got now, we are
over-medicated. People who took drugs first with a
recreational purpose have now moved on to taking drugs
for coping, for therapy devices. It became so acceptable
to take a pill first for having fun, and for feeling better,
and then just for getting through the day. On the one
hand, I feel like we have socialized ourselves to accept
this. On the other hand, I think the quality of our lives- in
terms of environment, human interactions, the pace of
life, have become so unbearable that we have to jump-
start evolution by medicating our selves to keep up with
the world that we are living in now.

Usually spirituality and religiosity are used as
interchangeable terms, but the underlying concepts are
different. It is well established to divide religiosity into 3
sub-constructs: intrinsic, extrinsic, and quasi
religiosity!'Y, while the construct spirituality was divided
into the following sub-constructs: cognitive orientation
towards spirituality, experiential-phenomenological
dimension of spirituality, existential well-being,
paranormal beliefs, and religiousness®. Intrinsic
religiosity identifies religion as an end in itself. Strong
personal convictions, beliefs, and values are what matter,
while the social aspects of motifs of religion are not
important. In contrasts the motifs of extrinsic religiosity
are based on social or external values or beliefs; religion
is used to gain social standing or endorsement! .
Spirituality can be viewed as opposite to religion, or as

a vital aspect of religiosity. 7 aspects of spirituality have
been recently differentiated, which entail more personal

, more individualistic views, namely, “prayer, trust in
God and shelter”, “insight, awareness and wisdom”

, transcendence conviction”, “compassion, generosity,
and patience”, “conscious interactions, “gratitude,
reverence and respect”, and “equanimity”©.

There is an outstanding difference between spirituality
and religiosity convictions between Muslims and
Western Europe, while differentiation is inappropriate
for Muslims; it is of conceptual importance for others.
This is in congruence with the observation that in Islam
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“there is no distinction between religion and spirituality”.
For a Muslim, “Allah’s unity must be maintained
spiritually, intellectually, and practically in all facets of
life”, and thus illness is regarded as part of life and a

test from Allah. Moreover, “illness is one of the forms
of experience by which humans arrive at knowledge of
Allah” as cited by Rassool. However, in Western Europe
the Reconnaissance has significantly affected the trust in
institutional religion and God, changed ethical norms, and
thus, we have to notice a decline of interest in religiosity
and even praying. While the relation to Allah is vital in
Arabic countries, we have to notice the disturbance of
this vertical connection in Western countries.

For Muslim patients the “spiritual causes” of disease
may be regarded much more as “given by Allah”(namely,
Albagarah 2:155-156): “We will most certainly try

you with somewhat of fear and hunger and loss of
property and lives and fruits; and give good news to
the patient. Who, when a misfortune befalls them,
say: Surely we are Allah’s and to Him we shall surely
return.”; Sahih Bukhari Book71,No.665:Narrated

Abu Huraira: “The prophet said, ‘No’ Adha (namely,

no contagious disease conveyed to others without
Allah’s permission); nor (any evil omen in the month
of') Safar: nor Hama. [restless wandering ghost].” and

a matter of less faith and trust (namely; Sahih Bukhari
Book71,630): “Narrated ‘Aisha (the wife of the prophet)
that she asked Allah’s Apostle about plague, and Allah’s
Apostle informed her saying,” plague was a punishment
which Allah used to send on whom He wished, but
Allah made it a blessing for the believers.” Or as a trial
(namely, Al-Hagg 22; 53): “So that He may make
what the Shaitan casts a trial for those in whose
hearts is diseases and those whose hearts are hard”.
However most of the Western Europe patients would
reject this point of view. The significant differences in
the spirituality and religiosity convictions and attitudes
of Arabic and Western Europe people can be explained
of course with cultural differences, but also with distinct
religious perspectives. Faith in Allah (Shahadah) and
regular worship (salat) are 2 of the 5 major concepts

of the Islamic faith and Muslims will cling to them.
Both concepts are highly relevant for Christian too, but
due to the changing of social and religious structure of
Western society, you may state that you have no interest
in religiosity at all, or may set up an individual ‘religious
patchwork’, using various existing esoteric and religious
resources, to provide meaning, sense and hope, and there
is no social disqualification”.

The big question is, can research on the effects of religion
and spirituality on health validate God through scientific
methods? Hemple, in his Philosophy of natural Science,
has outlined basic criteria for scientific explanations.

He describes explanations of phenomena that provide
psychologically or spiritually valid answers (including

God’s will, power, or plan) as inadequate for the purpose
of science. Their inadequacy derives from their failure to
meet 2 essential scientific criteria: explanatory relevance
and testability. Explanatory relevance refers to the
requirement that an explanation for a phenomenon must
constitute grounds for expecting a given result under a
given set of conditions. When we offer that a rainbow
will appear any time light from behind an observer is
refracted through water droplets in front of the observer,
the explanation has relevance to the phenomenon being
observed. That is, even without having seen a rainbow,
the explanation allows us to expect that under the
conditions specified, one will appear. (This criterion is
similar to that of “prediction” as opposed by Lambert
and Brittan, who state that for an explanation to be
adequate in science, it must indicate “why, given certain
antecedent conditions, the event to be explained could
have been expected to occur). Alternatively if we offer
that rainbows are the bridge that souls cross to the after
life , our explanation- now and forever, has no link to

the observed phenomenon and allows us no conditions
under which to expect or predict the rainbows occurrence
(which of course only matters with respect to science and
not with respect to spirituality, literature, culture, personal
meaning ,etc)®. The second requirement is testability, or
that a given explanation must be empirically testable, in
principle if not in reality.

That is, a scientific hypothesis must have certain “test
implications”, such that empirical findings can either
support it or contradict it. The fact that you can create

a research design for a given hypothesis does not ipso
facto make the hypothesis scientific. Hempel offers the
example of entelechies or “vital forces” as explanation
for the “organic directiveness” that occurs in embryonic
development. Experiments that demonstrate repair

of embryonic damage can and have been done. Yet a
hypothesis that this process is a function of entelechies
would be neither supported nor contradicted by the
experimental results because the entelechial explanation
cannot make differential predictions regarding when
these forces will manifest and in what manner they do
their directing. The vital force is just “there” .Hempel
calls such hypothesis “pseudo-hypothesis” (with
respect to science, but not with respect to their intuitive,
spiritual, or psychological validity)®. Attempts to impose
statistical order on such is absurd. With respect to God’s
intercession in the world, it is clear from many religious
traditions that God is not bound by natural laws or
probabilities. Rabbi Luzzatto® makes this clear in his
explication of God’s working in the world, including
miracles, from a Jewish perspective:

The spiritual consists of all entities which are not physical
and which can not be detected by physical means [1:5:1].
Every physical entity and process is under the charge of
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some type of Angel. These angels have the responsibility
of maintaining each of them, as well as bringing about
changes within them according to God’s decree[1:5;2]....
When he wills, God can change the order of creation

at any time. He can bring about various miracles and
wonders, as He desires and deems beneficial for creation,
according to the time and circumstances {11:5:6}....The
highest wisdom decreed ...that these Forces [Kochos, a
type of transcendental being] should be able to act upon
the physical world in another manner...that conforms to
their own innate laws, rather than the physical laws of
nature. .It is through this mode of action that the normal
laws of nature can be suspended and altered on the
physical plane [III; 2:21][Italics ours].

In chapter 17 of the Book of Exodus (KJV), Moses

must confront one of many potential rebellions by

the Israelites, this one prompted by a lack of water.
After smiting the rock and producing the water, Moses
names the place Massah, the Hebrew word for “trial”.
“Verse 7 tells the story” And he called the name of the
place Massah because they [the Israelites] tempted the
Lord, saying, “is the Lord among us, or not?” Later, in
the Book of Deuteronomy where many of the Jewish
laws are explicated, this event carries enough weight

to warrant its own command: “Ye shall not tempt Lord
your God, as ye tempted him in Massah” (6:16, KJV).
And much later, when Yushua is having his visions in
the wilderness and wonders whether God’s angels would
actually bear him up in their hands if he leaped from a
pinnacle of the temple, he chastises his beguiler with
these words: “It is said, Thou shalt not tempt the Lord thy
God” (Luke 4;12,kJV). The lesson of Massah is that God
cannot be compelled by our research designs, statistics,
and hypothesis to our demands “Is the Lord among us or
not?”” Massah makes it clear that our intercessions must
be a matter of faith and trust in God, of putting our hope
in God, of knowing that we are part of God no matter
what the outcome in our experience of the physical
world.

Massah tell us not only that God should not be tested,

but more important, that God cannot be tested'*!D. As
Sloan and Bagiella have a written, mixing experimental
method with faith degrades both concepts. We do not
need science to validate our spiritual beliefs, as we would
never use faith to validate our scientific data?.
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ABSTRACT

The Eastern Mediterranean Region comprises 22 countries and is less researched, especially on health and
demography. This region can be demarcated into three different sectors viz., South East Asia, Middle East Asia and
Africa. On the basis of land area both South Asia and Middle East Asia sectors together have a share almost equal to
that of the Africa sector, but on the basis of population, all these three sectors have equal share, with density varying
widely across countries. Demographically, this region has a sex ratio favoring males, age structure showing early stage
of demographic transition, having a higher proportion of children and adults and an initial phase of ageing. Health
characteristics seem to be well developed except in the case of fertility rate (pronatalistic approach), almost universal
immunization, with good standards in health provision and utilization. There are certain communicable diseases that
are specific in this region. Even though, the developmental indicators appear to be appreciating, a few nations namely
Somalia, Sudan, Afghanistan and Pakistan deserve attention and support.

1. Introduction

Countries on the east and south east of the Mediterranean
Sea are often termed as Eastern Mediterranean countries.
There are 22 countries in this region that spread across
Asian and African continents. Pakistan and Afghanistan
from South Asia, Iran and countries in the Gulf region
from Middle East Asia, Somalia, Djibouti and Sudan
from East Africa, Egypt, Libya and Tunisia from North
Africa and Morocco from West Africa together forms the
Eastern Mediterranean Region.

This region has many common features relating to ethnic
origin, language, religion, values and customs. But there
are differences across countries in terms of politics and
socio-economic development. There are very stable and
rich countries but there are less rich countries and also
there are poorly endowed and less stable countries.

There are three different segmentations in Eastern
Mediterranean viz., South Asia comprising of
Afghanistan and Pakistan; Middle East Asia consisting
of Bahrain, Iran, Iraq, Jordan, Kuwait, Lebanon, Oman,
Palestine, Qatar, Saudi Arabia, Syria and Yemen; and
African countries consisting of Egypt, Libya, Morocco,
Somalia, Sudan and Tunisia. These three geographical
clusters represent three different stages of demographic
development and health characteristics.

2 Land Area of Eastern Mediterranean

The region comprising 22 countries spread across two
continents has a total land area of 13, 177,918 square
kilometers (Palestine is excluded from this analysis due
to shortcomings in data). Of the countries in the region,
Sudan, Saudi Arabia, Libyan Arab Jamahariya and
http://www.me-jaa.com 26
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Islamic Republic of Iran are the largest in area in that

in Fig. 2 is the proportional distribution of countries by

order. A total of 62 percent of land area has been occupied geographic area.

by these four countries. Countries viz., Bahrain, Lebanon,

Qatar and Kuwait are small in area in the region. Given

Fig.1 Map showing countries in the Eastern
Mediterranean Region

Fig.2 Land Are by Nations in EMRO
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Of the land area 6.5 percent falls in South Asia; 41.8
percent in Middle East Asia and 51.7 percent in Africa,
thus, indicating that this region has almost an equal share
of land area in Asian and African continents.

3. Population

Population in this region has increased from a mere 194
million in 1970 to 298 million in 1984-85 with an annual
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growth rate of 3 percent (EMRO, 1987)1. At present this
region has nearly half a billion population of which a
major share live in Pakistan (30%) and which is followed
by Egypt (14%) and Iran (13%) in that order. The lowest
share of population in this region is in Qatar, Bahrain,
Kuwait, Djibouti, UAE and Lebanon. Fig. 3 gives a
diagrammatic representation of Eastern Mediterranean
region in terms of its population share across various
countries.
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Fig.3 Population by Nations in EMRO
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Of the population, a large share lives in South Asia as
Pakistan is the highly populous country in the region,
otherwise, the total population has been divided almost
equally among the three geographic segments. It can also
be seen that South Asia is the most densely populated
region as compared to their Middle East Asia or Africa
counterparts.

It can be seen from Table 1 that this region is very
sparsely populated as its density is noticeably low. The
region has a density of 37 persons per square kilometer,
which means that there are 37 persons living in one
square kilometer area, on average. This low density
situation could have resulted because of the vast deserts
and hills which are unsuitable for habitation. The
cultivable and inhabitable land constitutes only a fraction
of the total surface area in this region. There is a low
pressure on the land in terms of population. Among the
nations, Bahrain appears to be the most densely populated
country and is followed by Afghanistan, Lebanon and
Pakistan in that order.

It can be noted that the region has leaned against females.
The region as a whole has a sex ratio (number of males
per 100 females) of 105 meaning that there are 105
males per 100 females. The situation varies from a pro-
woman centred to an anti-woman centred population.
It is in Lebanon where a pro woman sex ratio (94) has
been noted. There are only 94 males per 100 females.
Qatar on the other hand has a sex ratio of 189, which

is unbalanced. It shows that there is a low balance on
the number of males and females. This is followed by
Kuwait, UAE and Bahrain in that order. This biased
sex ratio might have resulted from the expatriate male

Lebanaon
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YA 7y

/ Mnrlént:cu
1.0%

B.1%

workforce in these Gulf countries. Qatar, as an example
has a population of 7,44,483, has 71 percent of population
in 15-64 years (as per the data supplied by CIA,
Washington3). This high proportion of persons in the
working age reflects immigration of labor force. Sex ratio
is as high as 248 among this age group. On the contrary,
sex ratio of the child population is 104. Kuwait has a
population of 1,973,572 of which 68 percent are aged
15-64 years. Sex ratio among them remains at 176. Sex
ratio of UAE’s population aged 15-59 years (68 percent)
remains at 176. KSA, another country having a significant
share (5%) in the region has a sex ratio highly favorable
to males (125). Sex ratio of native Saudi’s is found to be
101 whereas that of non-Saudi population is 200. The
above statistics shows that there is a balance in the native
population but not in the expatriate population who are
employed in these countries.

The high sex ratio of Middle East Asia could have
resulted from in-migration. But in comparison, South
Asia and Africa are also found to have a sex ratio in favor
of males. Sex ratio in these two subcontinents might have
been different when the out-migrant male population has
been taken into account. Research shows that a majority
of expatriate males in the Middle East Asian countries are
from South Asia (including India and Philippines) and
Africa (Rajan 20044).

4. Age Structure
The region has a very young population, which is seen in

the age pyramid (Fig. 3). The region has a very expansive
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pyramid referring to a high proportion of children and
a low proportion of higher aged population (See Devi
et al., 2002 for details regarding age pyramid). This age
structure characterizes an underdeveloped demographic
situation. Even though the region experiences higher

birth rates, the death rates are extremely low which
is comparable to developed countries. But the overall
effects of low mortality are not reflected in the age
pyramid, which might be because of the high fertility
situation that prevails in this region.

Fig.4 Age Distribution of Eastern Mediterranian Region in 2000
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Since this region forms nations of varying socio-
economic and development levels, a blanket statement
might be misleading, which makes it empirical to
examine age structure of each segment of this region
separately.

For example, the age structure of the South Asia region
appears to be slightly different from that of the region

as a whole. The South Asian countries viz., Afghanistan
and Pakistan seems to be in a less advanced stage as

far as demographic transition is concerned. The region
as a whole has almost entered into the transition phase;
while the South Asian countries are slightly behind in the
process.

Middle East Asia, in comparison, has an age structure
which started showing constriction especially at the

bottom of the pyramid. This is a population group that
is characterized by a higher number of in-migrants of
working age group.

The age pyramid of African Eastern Mediterranean
Countries started showing constriction more than their
counterparts in South Asia, even though at a lower pace
than the countries in the Middle East. It shows the onset
of demographic transition in these countries.

5. Population by Broad Age Groups
The region as a whole has a high proportion of children,
adolescents and women in reproductive ages. The

proportion of older persons remains low.
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Fig.5 Age Distribution of South Asian Countries in The Eastern Mediterranian Region in 2000
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Since this region comprised nations of varying
developmental stages, national disparities are very clearly
visible. In the Gulf region, Yemen has a higher percentage
of children (47.5%) which is followed by Sudan, Somalia
and Afghanistan in that order. Qatar, Lebanon, Kuwait
and Tunisia have low proportions of children. Of these
four countries Qatar and Kuwait are in-migrant countries
whereas Lebanon and Tunisia shows demographic change
as the reason for low proportions of children.

As far as proportions of adolescents are concerned, Iran
(24.2%), Libya (22.6%), Lebanon (22.2%) and Syria
(22.2%) have high proportions. Countries viz., Bahrain
(15.3%), Qatar (15.5%) and UAE (17.2%) have low
proportions of adolescents. As far as the working age (25-
59 years) population is concerned Qatar (53.7%), Bahrain
(50.1%), Kuwait (47.9%) and UAE (45.9%) have high
proportions; their proportions are low in Afghanistan
(31.4%), Iraq (31.5%), Sudan (31.5%) and Yemen
(26.7%).

As far as the old age population is concerned, Lebanon
(9.5%), Tunisia (8.7%) and UAE (8.3%) have higher
proportions. Countries viz., Oman (3.8%), Saudi Arabia

20

(3.5 %) and Sudan (3.7%) have very low proportions of
old aged population.

6. Indices of Ageing

The structural composition of EMRO population has

been further analyzed to understand the pace of change
towards demographic prosperity. The results confirm

that the population as a whole remains young with a
comparable proportion of children but a low proportion of
elderly (see Devi et al., 2002 for a detailed interpretation
of ageing indices5).

The indices calculated from the age structure of this
population include:

a. Child Woman Ratio - the ratio of children (aged less
than 5 years) to 1000 woman in the age group of 15-49
years. It has been observed that the overall ratio is 577
indicating that there are 577 children per 1000 women of
reproductive age. The ratio appears to be higher in South
Asia and which is followed by Africa and Middle East
Asia in that order. The child woman ratio of Pakistan has

http://www.me-jaa.com 30



Middle East Journal of Age and Ageing 2008, Volume 5, Issue 1

Fig.6 Age Distribution of Middle East Countries in The Eastern Mediterranian Region in 2000
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found to be higher than that of Afghanistan but Oman,
Yemen, Djibouti and Somalia registered a ratio higher
than that of Pakistan. Countries viz., Iran, Lebanon and
Tunisia have registered a low ratio in the region.

b. Aged-Child Ratio - the ratio of elderly persons (60
years and above) to 100 children (aged below 10 years)
has been found to be low in the region especially in South
Asia. Afghanistan registered a ratio lower than that of
Pakistan. Oman from Middle East and Sudan from Africa
have registered a still lower aged-child ratio. This ratio
indicates a high economic burden.

c. Median Age - The average age of a population - the
central value after ordering individual ages, is a measure
of central tendency. This shows the point to which age of
a maximum number of persons fall. It has been found that
the median age remains low especially in South Asian
countries. Both Middle East Asian and African countries
in the region have a higher median age. It is in Yemen
and in Sudan and in Somalia the median ages are found
to be low.

d. Dependency Ratio - the ratio of children (less than
15 years) and old aged (60 years and above) to 100
persons in working age indicates the dependency burden
in a given population. This results from the structural
composition. This indicator also remains at a higher end
in case of South Asia as compared to Middle East and
also Africa. It has been understood that this region has a
very high dependency burden. Such a high dependency
burden might have resulted from the existing high birth
rates and low death rates.

7. Public Health Scene

Public health in this region has become a firm political
orientation and commitment. Positive trends namely
improvement in distribution, quality and type of health
services and broadening of services are visibly noted

in the region. But the services are provided for specific
population groups viz., mothers and children with quality
of care differing from nation to nation. Maternal and
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Fig.7 Age Distribution of African Countries in The Eastern Mediterranian
Region in 2000
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Child Health (MCH) programs including family planning
are oriented to disease prevention and health promotion
through home visits and healthy family practices. This
high importance attached to health care delivery in the
region has been an important contributing factor in
creating a better public health scenario as observable
from key indicators.

The key indicators considered to explain the public
health scene in this section refer to births and deaths and
the resultant life expectancy. These indicators show the
national prospects in social, demographic and health
sectors.

a. Crude Birth Rate remains high in South Asia
especially in Afghanistan. As far as birth rates in the
Middle East Asia are concerned, high rates prevail in
Yemen, Saudi Arabia and Iraq whereas lower rates are
observed in UAE, Lebanon, Iran and Kuwait. Djibouti,
Somalia and Sudan are found to have high birth rates in
Affica.

b. Total Fertility Ratio (TFR), an indicator that shows
reproductive behavior of the present cohort of women
under the existing scenario, shows varying trends. TFR

is registered to be high in the South Asian countries
especially in Afghanistan. Even in the Middle East Asia,
TFR is found to be high in Yemen, Iraq, Syria, Saudi
Arabia and UAE. In Africa, the rates have registered to be
high in Somalia, Sudan and Djibouti.

c. Crude Death Rate is also found to be high in
Afghanistan as compared to Pakistan. All countries in
the Middle East have low death rates. Among the African
countries, Somalia and Djibouti are found to have high
death rates.

d. Infant Mortality Rate (IMR), another important
indicator of public health shows varying levels of ill
health among children and mothers. Afghanistan is
registered to have the highest IMR in the whole region
and which is followed by Somalia, Iraq and Djibouti in
that order. Oil rich countries in the Middle East Asia have
low levels of IMR indicating ‘good maternal and child
health’ scenarios. Even the African countries have been
able to reduce infant mortality to a large extent except
Somalia and Djibouti.

e. Expectation of Life at Birth, an important variable
that explains national the demographic situation is the
end result of social, economic, demographic and health
development. Nations all over the world are in a struggle
to increase life expectancy through various interventions
in medicine and technology. As has been seen earlier,
Afghanistan in South Asia and Djibouti, Somalia and
Sudan in Africa are found to be at a disadvantage on this

indicator.

f. Childhood Immunization is not only a health
indicator but also a development indicator as it
determines health status of future population. In order to
build a healthy population, it is mandatory to immunize
children against all infectious diseases and disabling
diseases.

In the Eastern Mediterranean region, childhood
immunization is found to be common in almost all
countries. It is the South Asian countries especially
Afghanistan that lag behind in this parameter. Childhood
Immunization is universal in the Middle East except in
Iraq and Yemen. Djibouti, Somalia and Sudan have not
achieved a universal childhood immunization as far as the
African sector of this region is concerned.

g. Health Services Utilization

Utilization of health facilities, in this region, are found
to be varying from low in South Asian sector to high

in the Middle East Asian Sector. Utilization in the
African sector of this region varies widely. Afghanistan
is found to have a lesser percentage of population
having access to improved water sources, an important
development indicator, as compared to Pakistan. Yemen
in the Middle East Asia has a lower proportion of
population with access to improved water sources (Iraq
has only 61 percent). Except Somalia all countries in the
African sector have a significantly higher proportion of
population with access to improved water source (Sudan
has only 60 percent).

Percentage of population with access to improved
sanitation is found to be high in all the countries except
Yemen in Middle East Asia (percentage quoted for Saudi
Arabia appears erroneous).

Antenatal care utilization has been found to be high

in this region. Countries having a lower proportion

of women accessing such services are found to be
Afghanistan and Pakistan from South Asia, Iraq and
Yemen from Middle East Asia and Somalia from Africa.
Births attended by skilled personnel is commonly
observed in the Middle East Asia except Yemen but such
practices are found to be very low in both countries of
South Asia and in Somalia from Africa.

Percentage of pregnant women who receive all the three
doses of immunization is found to be low in Iran and
Yemen in the Middle East Asia. This indicator shows
good utilization in other sectors.

Underweight children are found to be common in this
region especially in both countries of South Asia, Yemen
in Middle East Asia and Djibouti, Somali and Sudan in
Affica.
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Contraceptive practices are rarely noted in this region.
But in Bahrain, Iran, Jordan, Kuwait, Lebanon, Syria,
Egypt, Libya and Morocco have more than 50 percent of
couples protected by contraception.

Maternal Mortality is found to be very high in this region
especially in Afghanistan and Pakistan in South Asia, Iraq
and Yemen in Middle East Asia and Djibouti, Somalia
and Sudan in Africa.

h. Health Provision

Provisions were made in these countries as per the
international standards of health care delivery, with
regard to physicians, dentists, pharmacists and nurses

to serve a particular number of the population. The
physician-population ratio has found to be the highest in
Lebanon but the lowest in Somalia. This ratio has found
to be very low in Afghanistan in South Asia, Yemen in
Middle East Asia and Somalia, Djibouti and Sudan in
Affica.

Dentists to serve the population vary from 2 per 100,000
in Somalia to 110 per 100,000 in Lebanon. Afghanistan
and Pakistan in South Asia has a lower number of
dentists whereas Lebanon, Syria and Jordan have a higher
number of dentists in Middle East Asia. As far as African
countries are concerned, Somalia and Djibouti have less
numbers of dentists per 10,000 population.

As far as the number of pharmacists per 10,000
population is considered, the provision is found to

be low except in Egypt, Jordan, Lebanon, Qatar and
Syria. Number of nurses per 10,000 people is low in
Afghanistan and Pakistan in South Asia and Somalia and
Sudan in Africa. Countries in the Middle East Asia have
better standards in this indicator.

Number of hospitals per 10,000 population is found to be
high in the Middle East Asian Countries except Yemen
whereas it is low in South Asian Countries. African
sector of this region has better standards except Morocco,
Somalia and Sudan. Primary Health Centres (PHCs) are
found to be very low in this region in all countries except
Lebanon and UAE, showing that such a concept has not
yet developed in this region.

i. Morbidity in this region shows high incidences of water
borne diseases and childhood diseases. Incidence rates of
such diseases are very high in South Asia as compared to

that in the other sectors of this region.

Incidences of Measles, Pulmonary Tuberculosis, Tetanus
and Meningitis are found to be high in the Middle East.
All the diseases have high incidence rates in African
countries even though there are differences across
countries.

Conclusions

This extract has been solely dependent upon the statistics
given by the International Data Base of U.S. Bureau

of Census and WHO Regional Office for Eastern
Mediterranean. Even though national level data varies
slightly from this, wide disparities are not observed. And
thus this extract has been prepared with the assumption
that the above data are reliable for a primary level
examination.

The Eastern Mediterranean Region that consists of South
Asia, Middle East Asia, East Africa and North Africa is
diverse in many respects. Countries in this region are of
different size in terms of both land area and population
pressures. Population is distributed sparsely across
countries in this region. South Asian countries are highly
populated whereas countries in Middle East and Africa
are sparsely populated except where there are a higher
proportion of immigrants. Sex ratio is slightly turned

in favor of males but higher imbalance has been found
in countries having expatriate workers, which might be
because of the gender differentials in labor migrations.

The age structure of the population in this region shows
early stage of demographic transition. While South Asia
passes through the very early stage of transition, Africa
has progressed slightly over South Asia. Middle East has
progressed highly in this process. Since, a major share of
population in the Middle East is expatriate, the above age
structure requires to be compared with the native and also
that of the expatriate population. Efforts are needed to
bring a harmony in sex ratio especially of the expatriate
population. This has relevance for upholding religious
values and also in ensuring reproductive health, thereby
reducing epidemics viz., HIV/AIDS.

Since, this region passes through an early stage of
demographic transition, a high proportion of population
are in childhood and teen ages. As per the theoretical
contention, this cohort will move to working age in the
coming years. So, in future there are higher chances

of expansion in the number of people in working ages,
provided birth rates are controlled to the absolute
minimum. Ageing of population has not been a prominent
issue in this region, though their numbers are high

and increasing. Even though, as preparation to meet
challenges of population of ageing, countries need to start
planning.

Public health indicators show that populations in this
region are healthy except in a few countries where vital
statistics are registered to be high and expectation of
life at birth is found to be low. Childhood immunization
is found to be appreciable in a great majority of these
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countries, yet, there are a few countries where the
proportion of children immunized against major
infectious diseases is low.

A unique morbidity pattern has been revealed in this
region, with common diseases varying from that of

other regions. Careful interventions are recommended to
protect the population from life threatening and disabling
diseases that are spread in this region.

Overall, this region is heterogeneous having three sectors.

Within the sector, African sector is again heterogeneous.
This resourceful region requires consideration and
solidarity to contribute to the poor performing nations
and uplift needy and suffering populations, that is part of
Islamic culture.
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Table 1 Population, density and sex ratio in Eastern Mediterranean countries — 2000

Nations Population Density Sex Ratio
Male Female Total
Afghanistan 12,227,011 11,671,187 23,898,198 366 105
Pakistan 74,942,997 71,399,961 146,342,958 184 105
South Asia 87,170,008 83,071,148 170,241,156 198 105
Bahrain 358,277 275,860 634,137 893 130
Iran 33,508,843 32,151,446 6,566,0289 40 104
Iraq 11,465,477 11,210,140 22,675,617 52 102
Jordan 2,616,942 2,381,622 4,998,564 56 110
Kuwait 1,184,964 788,608 1,973,572 110 150
Lebanon 1,733,099 1,844,937 3,578,036 342 94
Oman 1,438,162 1,095,227 2,533,389 8 131
Qatar 480,919 253,920 744,483 65 189
Saudi Arabia 12,864,944 10,288,146 23,153,090 10 125
Syria 8,353,832 7,951,827 16,305,659 89 105
UAE 1,473,113 993,510 2,466,623 28 148
Yemen 8,912,350 8,566,856 17,479,206 38 104
Middle East Asia 84,390,922 77,802,099 162,202,665 29 108
Djibouti 223,672 208,007 430,822 19 108
Egypt 35,585,446 34,906,896 70,492,342 70 102
Libya 2,631,552 2,483,898 5,115,450 3 106
Morocco 15,026,350 15,096,000 30,122,350 42 100
Somalia 3,639,925 3,613,212 7,253,137 11 101
Sudan 17,771,512 17,308,302 35,079,814 14 103
Tunisia 4,822,970 4,740,846 9,563,816 62 102
Africa 79,701,427 78,357,161 158,057,731 23 102
Total 251,262,357 239,230,408 490,501,552 37 105
Source: U.S. Bureau of the Census, International Data Base2.
Table 2 Proportionate distribution of population by broad age groups - 2000
Nations Children Adolescents 15- | Adults Old Aged
<15 years 24 years 25-59 years 60+ years
Afghanistan 43.8 20.6 31.4 4.2
Pakistan 422 19.5 32.2 6.0
South Asia 42.5 19.7 32.1 5.8
Bahrain 30.0 15.3 50.1 4.6
Iran 33.5 24.2 35.8 6.6
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Iraq 42.2 21.8 31.5 4.5
Jordan 37.9 21.1 35.9 5.0
Kuwait 294 18.7 47.9 4.0
Lebanon 27.9 22.2 40.4 9.5
Oman 41.1 18.1 37.0 3.8
Qatar 26.3 15.5 53.7 4.6
Saudi Arabia 39.1 19.0 384 35
Syria 40.6 22.2 32.5 4.8
UAE 28.6 17.2 45.9 83
Yemen 47.5 21.4 26.7 4.5
Middle East Asia 37.7 22.2 39.6 53
Djibouti 42.8 20.6 31.7 4.9
Egypt 35.2 19.8 38.7 6.3
Libya 359 22.6 35.8 5.7
Morocco 35.0 20.8 37.3 6.9
Somalia 44 4 18.5 32.8 4.3
Sudan 45.0 19.9 31.5 3.7
Tunisia 294 20.8 41.1 8.7
Africa 37.4 20.1 36.6 5.9
Total 39.3 20.6 34.4 5.7

Note: Calculated from U.S. Bureau of the Census, International Data Base2.

Table 3 Indices of Ageing - 2000

Nations Child Woman Ratio | Aged-child Ratio | Median Age Dependency Ratio
Afghanistan 774 13 16 93
Pakistan 678 21 16 93
South Asia 692 19 16 93
Bahrain 422 22 25 53
Iran 340 32 20 67
Iraq 643 15 16 88
Jordan 549 19 20 75
Kuwait 498 20 25 50
Lebanon 326 51 21 60
Oman 861 12 16 82
Qatar 460 27 30 45
Saudi Arabia 651 13 20 74
Syria 580 18 16 83
UAE 401 48 25 58
Yemen 856 13 15 108
Middle East Asia |509 21 20 76
Djibouti 794 16 16 91
Egypt 491 26 20 71
Libya 479 24 20 71
Morocco 446 29 20 72
Somalia 790 14 16 95
Sudan 738 11 15 95
Tunisia 313 46 21 62
Africa 534 23 20 76
Total 577 21 16 82

Note: Calculated from U.S. Bureau of the Census, International Data Base2.

Table 4 Public Health Indicators — 2002/2003

Nations Crude Birth |Total Fertility |Crude Death |Infant Mortality | Expectation of
Rate Rate Rate Rate Life at Birth

South Asia
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Afghanistan 48 6.9 28 165 44.7
Pakistan 27 4.5 8 82 63.6
Middle East Asia
Bahrain 21 2.5 3 7 73.8
Iran 18 2.0 4 29 69.0
Iraq 30 4.9 8 107 63.2
Jordan 29 3.7 5 22 71.5
Kuwait 18 2.3 2 10 78.4
Lebanon 17 3.2 4 27 71.3
Oman 26 3.6 4 16 73.8
Palestine 27 3.9 3 24 72.3
Table 5 Childhood Immunization — 2002/2003
Percent of children Immunized
BCG ‘ DPT ‘ OoPV Measles Hepatitis B
South Asia
Afghanistan 56 54 54 50 --
Pakistan 82 67 69 61 63
Middle East Asia
Bahrain -- 97 97 100 98
Iran 100 99 99 99 99
Iraq 66 57 57 66 56
Jordan 67 97 97 96 97
Kuwait -- 100 100 97 100
Lebanon -- 92 92 96 88
Oman 98 99 100 98 100
Palestine 100 96 96 100 98
Qatar 100 96 96 100 98
Saudi Arabia 94 95 95 96 95
Syria 100 100 100 100 99
UAE 98 94 94 94 92
Yemen 67 66 66 66 42
Africa
Djibouti 63 68 68 66 --
Egypt 98 98 98 98 98
Libya 99 94 94 91 91
Morocco 92 91 91 90 90
Somalia 65 40 40 45 --
Sudan 73 74 74 70 --
Tunisia 98 97 97 94 95
Source : WHO Regional Office for Eastern Mediterranean®
Table 6 Health Utilization Indicators — 2002/2003/2005
Country Percentages MMR
Access to  Access to  Antenatal Births at- Pregnant Under Couples per
improved improved care tended women weight  protected 10,000
water sanitation by skilled immunized children live
professional  (3+ doses) births
South Asia
Afghanistan 40 67 16 14 51 39 10 1600
Pakistan 90 54 41 19 46 30 34 350
Middle East Asia
Bahrain 100 100 100 99 49 8 53 -
Iran 95 84 93 90 25 5 56 -
Iraq 61 81 45 69 48 13 32 294
Jordan 98 60 99 100 50 56 40
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Kuwait 100 100 100 100 73 - 50 4
Lebanon 100 - 96 98 - 4 58 88
Oman 75 89 99 98 96 - 32 15
Palestine 97 100 94 97 42 5 48 11
Qatar 100 100 100 100 - - - 22
Saudi Arabia 89 40 96 96 - 6 32 12
Syria 88 74 71 90 - 6 50 58
UAE 100 100 100 100 - - - 1
Yemen 31 23 50 28 24 23 41 366
Africa
Djibouti 84 85 67 61 55 36 - 546
Egypt 94 94 70 73 - 1 60 63
Libya 98 95 96 100 - 5 54 40
Morocco 71 76 68 61 48 2 63 227
Somalia 20 50 47 23 50 26 12 1600
Sudan 60 60 72 57 41 33 - 590
Tunisia 91 90 92 90 88 4 62 48
Source : WHO Regional Office for Eastern Mediterranean®
Table 7 Health Provision Indicators
Country Physician Per | Dentist Per Pharmacist Per | Nurse Per Hospital Per PHC Per

10,000 People |10,000 People | 10,000 10,000 People |10,000 10,000

People People People
South Asia
Afghanistan 1.9 3 25 2.2 3.9 4
Pakistan 73 40 34 4.7 6.8 9
Middle East Asia
Bahrain 18.5 2.7 2.9 45.7 28.1 3
Iran 11.9 2.1 1.7 16.1 16.3 3.6
Iraq 6.3 1.2 1 12.1 13.1 4
Jordan 22.6 6.3 11.6 29.6 17 2.3
Kuwait 16 3 43 42 22 3
Lebanon 28.1 10.47 8.57 11.6 30 6.9
Oman 13.9 1.3 2.3 32.5 20.4 3.2
Palestine 8.3 .8 9 13.1 12.5 1.7
Qatar 23.5 3.6 9.9 54.8 23.6 2.9
Saudi Arabia 15.3 1.8 2.6 323 22.4 1.2
UAE 16.9 2.9 4.14 35.2 21.9 4.1
Yemen 2.2 A2 i 4.5 5.9 1.4
Africa
Djibouti 1.6 18 28 8 16.1 .6
Egypt 22.2 3 9.5 26.5 21.7 9
Libya 12.1 9 1.1 50 39 2.2
Morocco 5.2 .95 2.11 9 7.8 2.7
Somalia 4 .02 .01 2 4.2 2
Sudan 1.7 1 2 8 7.3 1.1
Syrian 14.3 8.7 6.3 18.8 14.9 .8
Tunisia 8.1 1.53 2.16 30.2 17.1 2.1
Source : WHO Regional Office for Eastern Mediterranean®
Table 8 Number of persons suffering from diseases — 2002/2003
Country Cholera | Malaria |Poliomy- | Measles | Pulmo- |Diphthe- |Tetanus | Neo- AIDS |Men-
elitis nary ria natal ingitis
Tuber- Tetanus
culosis

Afghanistan 4429 591441 11 798 10489 |79 0 121 0 30
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Pakistan 0 104603 101 4747 53531 26 78 812 8 1028
South Asia 4429 696044 112 5545 64020 105 78 933 8 1058
Bahrain 0 87 0 12 153 0 0 1 11 0
Iran 96 23562 0 11644 8050 24 7 2 5 193
Iraq 517 347 0 433 8285 16 0 8 4 135
Jordan 0 163 0 76 171 0 1 4 20 11
Kuwait 0 229 0 9 264 0 0 0 17 20
Lebanon 0 58 1 526 223 0 0 1 20 10
Oman 3 740 0 1 152 0 3 0 86 10
Palestine 0 1 0 0 20 0 0 0 1 173
Qatar 1 93 0 24 159 0 1 0 6 2
Saudi Arabia 38 1724 0 1208 2307 2 12 31 19 55
Syria 0 24 0 801 2689 0 4 11 16 531
UAE 3 1796 0 42 91 0 5 0 14 21
Yemen 117 162169 0 890 10509 |3 131 122 57 2147
Middle East 775 190993 1 15666 33073 |45 164 180 276 3308
Djibouti 908 5036 0 0 2146 0 0 1 381 45
Egypt 0 45 1 164 8305 0 407 116 44 148
Libya 0 47 0 3890 764 2 4 0 789 25
Morocco 0 73 0 10841 15097 |0 9 5 150 505
Somalia 11020 23349 0 8257 7835 21 - 112 73 14
Sudan 0 1827961 0 4381 20439 156 - 112 354 1937
Tunisia 0 - 0 22 1126 0 2 0 31 18
Africa 11928 11928 1 27555 55712 179 2 346 1822 2692
Source : WHO Regional Office for Eastern Mediterranean®
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ABSTRACT

Background

There is lack of consensus in dealing with end of life issues, particularly across different cultures and societies. It is
therefore, important to understand these issues in the context of the patient, society and culture.

Methods

A questionnaire based cross sectional survey was conducted at the Family Practice Center, Aga Khan University
Hospital, Karachi, Pakistan, in July and August 2005. The questionnaire included data on the demographic profile of
the patient and questions in line with study objectives. Ethical requirement including the administration of written
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informed consent and the provision of confidentiality were ensured. SPSS computer software was used for data
management.

Results

299 patients were interviewed. The mean age of the respondents was 37 years, a majority being married women with
above grade X education. 294 (98%) respondents had experienced death of a close relative in the previous 10 years.
196 (66.6%) cases desired to die at home. Patient’s life was prolonged by artificial means in 90 (30.6%) cases. 24
(8.1%) cases would have preferred physician assisted suicide. 212 (72.2%) patients approved of treatment expenditure.
Attending doctor provided psychological support to 139 (47.3%) cases. Spiritual needs increased near death in 87
(29.6%) cases. 151 (50.5%) respondents preferred home as dying place. 91 (30%) respondents had medical cover for
health expenses and 150 (50%) saved for such expenses. 175 (58%) respondents anticipate spiritual needs to increase
near death. 252 (84%) respondents would want to know the seriousness of illness if faced with a near dying situation.
Conclusion

A clear need exists to conduct further research about End of life issues in our society. There is a need to educate the

general public about the issues and their importance.

Key words: End of life issues; Terminal care; Assisted life support; Physician assisted suicide

Introduction

Dealing with End of life issues forms an important

component of functions performed by a family physician.

There is lack of consensus in dealing with these issues,
particularly across different cultures and societies. It is
therefore, important to understand these issues in the
context of the patient, society and culturel!.

In certain cultures, dealing with End of life issues
involves family and community leaders as much as the
patient. In certain cultures, silence is preferred over
informing patients about their terminal status!'. Such
variations in patient expectations while dealing with End
of life issues, adds to the challenges that a health care
provider has to face while delivering care.

In general, societies are becoming increasingly
multicultural, necessitating a greater need to appreciate
cultural aspects involved when dealing with death and
dying®?!. A physician dealing with these issues in the

west is also confronted with patients coming from more
conservative backgrounds. Similarly, a physician in a
developing country faces situations where western values
are held.

End-of-life circumstances and issues have undergone
dramatic change in recent times. The life expectancy
has increased substantially and people are living longer
with chronic illness. Treatments to prolong life and
provide comfort, and interventions that hasten death, are
becoming available. All these changes have practical
implications for those providing care to the dying
patientstl.

A strong desire exists among dying patients and their
families to receive home-based palliative care towards
end of life including death at home!*.. Despite this desire
most patients die at institutions®.. It has been shown that
home-based palliative care significantly increased patient
satisfaction while reducing use of medical services and

costs of medical care at the end of life!®. This cost saving
valve of home-based palliative care should result in more
End of life care taking place at the patient’s home.

There is often a desire from dying patients to avoid
prolonging life through assisted ventilatory support!”.
Despite this desire, life is prolonged through assisted
ventilation by families and treating physicians®. A
preference for Physician Assisted Suicide exists in the
developed countries™; Muslim societies are reported to
be against it!'%.

The costs of treatment are very high in patients requiring
terminal carel', and in countries where public health
facilities are scarce, costs of private care may leave
families bankrupt when faced with such circumstancest'?.

It has been shown that provision of spiritual support in
patients with terminal care improves quality of lifel!].
End of Life care is said to involve physical, social,
psychological, and spiritual support of patients, delivered
by a multidisciplinary team!'¥. It is such a holistic
approach that can help us provide best care to our dying
patients and with minimal costs.

Little is known and documented about end of life issues
in the Pakistani context. There is a need to study patient’s
views on end of life issues to improve quality of care
provided to our dying patients. After identifying a need,
we decided to study opinion and practices regarding End
of life issues among family practice patients at a teaching
hospital in Karachi.

Methods

A questionnaire based cross sectional survey was
conducted at the Family Practice Center, Aga Khan
University Hospital, Karachi, Pakistan, in July and
August, 2005. 150 family practice patients are seen

daily by twelve family physicians at the center. A
questionnaire was developed by the principal investigator
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after extensive literature search including input from
colleagues and patients. The questionnaire included
data on the demographic profile of the patient including
age, sex, marital status, and education. Questions were
directed at opinion and practices about End of life issues
among the respondents. Opinion and practice with
regards to the death of a close relative was documented.
In addition, opinion and anticipated practices regarding
hypothetical End of life issues confronting the patients
were documented. It was administered in both “English”
and “Urdu” languages, depending on patient’s comfort
ability. Urdu is the national language of Pakistan.

The co-investigators interviewed the patients and filled
out the questionnaire. A pilot study was conducted before
the start of the administration of the final questionnaire.
An agreement was reached between the co-investigators
on how to administer the questionnaire in order to ensure
uniformity.

The questionnaire was administered in the waiting area
outside the physician’s office, prior to the consultation.
Patients interviewed were those who agreed to participate
in the study. The interviews were conducted throughout
the study period and no specific timings were followed.
Since a descriptive study was planned and the data was
not to be subjected to statistical tests, sample size based
on statistical calculations was not considered. Ethical
requirement including the administration of written
informed consent and the provision of confidentiality
were ensured.

We interviewed patients based on their availability and
convenience. A systematic random selection of study
subjects was not undertaken. SPSS computer software
was used for data management.

Results

We interviewed 299 patients. The mean age of the
respondents was 37 years, a majority being married
women, with above grade X education, and mostly
housewives, in private service, student or self-employed
(Table 1).

294 (98%) respondents had experienced death of a close
relative within the previous 10 years. Deceased were
parents, uncles & aunts, grant parents, in-laws, siblings,
cousins and spouse in 92 (31.3%), 54 (18.7%), 51 (17.3),
41 (13.9%), 31 (10.5%) 12 (4%), and 11(3.7%) of
respondents respectively (Table 2).

196 (66.6%) cases desired to die at home while 130
(44.2%) got their wish fulfilled. Patient’s life was
prolonged by artificial means in 90 (30.6%) cases.

24 (8.1%) cases would have preferred Physician
assisted suicide and the family would have allowed

a similar number. 212 (72.2%) patients approved of
treatment expenditure while more 245 (83.3%) patient
families approved it. Medical expenses were covered

by employer/insurance in 48 (16.3%) cases. Patient
delegated responsibility to decide medical care for him/
her to relatives in 109 (37%) cases. Patient wrote a will
prior to critical illness in 78 (26.5%) cases. Patient knew
he/she was dying in 131 (44.5%) cases.

Attending doctor provided psychological support to the
patient in 139 (47.3%) cases. Patient’s spiritual needs
increased near his/her death in 87 (29.6%) cases (Table
2).

In the hypothetical end of life issues questioning of the
respondents, 151 (50.5%) preferred home as dying place
if terminally ill. 89 (30%) would allow artificial life
support if required. 50 (17%) would consider Physician
assisted suicide. 91 (30%) had medical cover for health
expenses while 150 (50%) save for such expenses in the
future. 175 (58%) respondents anticipate their spiritual
needs will increase near death. 252 (84%) respondents
would want to know the seriousness of illness if faced
with a near dying situation. 212 (71%) respondents would
want to make a will prior to death (Table 3).

TABLE I: Demographic Profile of RESPONDENTS
(n=299)

PARAMETER NUMBER ( PERCENT )
SEX:

Males 108 (36)
Females 191 (64)
Mean Age in years 37 (13.5)
(Standard deviation)

Marital Status:

Married 210 (70.2)
Single 75 (25)
Separated 01(0.3)
Divorced 01(0.3)
Widow 12 (4.0)
Educational Status:

[lliterate 16 (5.4)
Can read & write 01 (0.3)
Grade V education 06 (2.0)
Grade VIII education 15 (5.0)
Grade X education 44 (14.7)
Grade XII education 40 (13.4)
Graduate 103 (34.5)
Post-graduate 37 (12.4)
Diploma 37(12.4)
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Occupation:

Student

Unemployed 44 (14.7)

Retired 08 (2.7)

Housewife 12 (4.0)

Self employed 99 (33)

Private service 42 (14)

Government service 76 (25.4)
18 (6.0)

TABLE 2: RESPONDENT’s VIEWS ON END OF LIFE (EOL) ISSUES FOR A CLOSE RELATIVE (n=299)

Question Response
Yes No Don’t know
Number % Number | % Number %
Has death of a close relative occurred in the pre- |294 98 05 02 -- --
vious 10 years?
Relationship the deceased:
Parents 92 313 - - -- --
Uncle & Aunts 54 18.7 -- -- -- --
Grand parents 51 17.3 -- -- -- --
In-laws 41 13.9 -- -- -- --
Siblings 31 10.5 -- -- -- --
Cousins 12 04 - - - -
Spouse 11 3.7 -- -- -- --
Children 01 0.3 -- -- -- --
Nephew & Niece 01 0.3 -- -- -- --
Choice of dying person was to die at:
Home 196 66.6 -- -- -- --
Hospital 98 333 - - -- --
Choice of dying person in the above question was
granted? 130 44.2 164 55.8 |- --
Patient’s life was prolonged by artificial means? |90 30.6 204 694 |-- --
Patient would have preferred Physician assisted |24 8.1 248 844 |22 7.5
suicide?
Family would have allowed Physician assisted 25 8.5 269 915 |-- --
suicide?
Patient approved of treatment expenditure? 212 72.2 59 20 23 7.8
Family approved of treatment expenditure? 245 83.3 49 16.7 |-- --
Medical expenses covered by employer/insur- 48 16.3 228 77.6 |18 6.1
ance?
Patient delegate responsibility to decide medical | 109 37 171 58 14 5
care for him/her to relatives?
Did patient write a will prior to critical illness? 78 26.5 202 68.8 |14 4.7
In your opinion, did the patient know he/she was | 131 44.5 163 555 |- --
dying?
Attending doctor provide psychological support | 139 473 122 414 |33 11.3
to the patient?
Patient’s spiritual needs increased near his/her 87 29.6 178 60.6 |29 9.8
death?
TABLE 3: RESPONDENT’s VIEWS ON END OF LIFE (EOL) ISSUES FOR SELF (n=299)
Question Response
Yes No Don’t know
Number % Number | % Number %
Preferred dying place for self:
Home 151 50.5 -- -- -- --
Hospital 148 49.5 -- -- -- --
Would allow artificial life support if required? 89 30 209 70 -- --
Would you consider Physician assisted suicide? |50 17 232 78 17 5
Do you have medical cover? 91 30 208 70 -- --
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Do you save money for future medical needs? 150 50 149 50 -- --
Your spiritual needs will increase near death? 175 58 80 27 44 15
Would you want to know the seriousness of your |252 84 40 13 7 3
illness if faced with a near dying situation?
Would you want to make a will prior to your 212 71 87 29 -- --
death?
Discussion psychological and spiritual support.

We interviewed 299 patients. This is a reasonable number
from which to draw initial conclusions. The respondents
were visiting a teaching hospital and there were more
married women, educated and better placed than the rest
of the population. This restricts us to generalize results

of the study to the rest of the population. Since patients
from all walks of life visit the facility, one can argue that
somewhat valid conclusions can be drawn. An element
of recall bias can be present because questions were
asked about close relatives who died in the previous 10
years. Despite these limitations, we have documented
interesting information about end of life issues as they are
understood and practiced in our country.

An overwhelming majority of respondents (98%) had
experienced death of a close relative in the previous 10
years. It is again important to note that all categories
of close relatives from grandparents to parents and to
siblings were included. This provides a wide variety of
experiences that we have reported.

It is an interesting finding to note that 66.6% cases were
reported to have desired a death at home and 44.2% got
their wish fulfilled. Despite documented preferences for
home death, the majority of deaths from terminal illness
are reported in a study from USA to occur in hospital.
It is also reported that the higher the proportion

of minority and the lower the level of educational
attainment, the higher the probability of hospital death.
It is also reported that where facilities for institutional
long-term care was available, it was associated with
higher probability of nursing home death. These results
reinforce the importance of both social and structural
characteristics in shaping the end-of-life experience!'”.

Data on preference for the place of death among
terminally ill patients is not available from our region.
The presence of care giver support at home and medical
and nursing care from health care provider side are
necessary before the patient can be managed at home.
It is known that care givers are unable to deliver to

the extent they desire resulting in self blame and guilt
feelings among them. The morbidity and mortality is
much less among the spouse of those who die at home
in comparison to those who die in the hospital. A need
exists, to study this issue further to help promote home
care for those dying patients who want to die in their
home, near their near and dear ones and way from

the hospital environment that often lacks emotional,

It is again interesting to note that patient’s life was
prolonged by artificial means in 90 (30.6%) cases. This
is a very sensitive issue since it is often doctors and
patient’s relatives who want to initiate and continue
artificial life support. It is important that patients’ wishes
be given due consideration when prolonging life by
artificial means!'®.. Home based ventilatory support has
been tried with some success and ensures patient is cared
for at home!'”).

We found that 8 % cases would have preferred Physician
assisted suicide and the family would have allowed a
similar number. A similar number in support of physician
assisted suicide was found in an earlier study!'®. There

is a strong opposition to physician assisted suicide in a
Muslim society!'?,

It is important to note that despite lack of public facilities,
72% patients and 83% of their family approved of
medical expenses for treatment towards end of life. Only
16% cases had medical cover from their employers or
through insurance. Substantial out of pocket expense for
treatment in Pakistan is well documented!'”’.

It has been reported that most patients want some control
over their medical care, particularly when they are too
sick to participate in decisions?”. It is encouraging to
note that 37% patients delegated responsibility to decide
medical care for him/her to relatives and 26.5% wrote

a will prior to critical illness. This show that patients

do make some preparations to deal with unforeseen
circumstances, and it demonstrates a need for health care
providers to ensure that the majority of their patients
leave advance directives, to manage their medical care
in case they become mentally incapable. Patients should
be encouraged to make decisions about their asset
distributions among their heirs, to avoid stress of making
such decisions towards end of life.

It is important to note that in the opinion of the
respondents, their dying relative knew that he/she was
dying in 44.5% cases. This is confirmation of the fact

that a dying patient knows he/she is dying. What is more
surprising is the fact that 55.5% cases did not know they
were dying. This finding has practical implications for
the patient, family and the physician. There is a need to
open a debate on the issue of the right of the dying patient
to know as well as not to know their health status. It is
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important to respect the patient’s wishes.

It is known that a dying patient requires continuing
psychological support from the health care providers. It
is matter of concern that respondents reported less than
half the patients received it from their doctors. There is a
need to increase stress on this aspect of medical care. It
is surprising that respondents have reported an increase
in spiritual needs in only 30% of the cases. The need

to address psychological and spiritual needs of a dying
patient has been clearly reported in literature?!,

When faced with a hypothetical dying situation, half
the respondents stated their preference to die at home. It
is necessary to find out why the other half did not have
such a desire. It is interesting that 30% of respondents
approved the use of artificial life support if required.
Again it is important to understand as to why the other
70% did not agree to its use.

A much higher 17% approved of Physician assisted
suicide if faced with a dying situation. It is gratifying to
note that 30% have medical cover while 50% save for
unforeseeable future medical expenses. There is a need
to explore further as to why a substantial number of
respondents do not have any medical cover and do not
save for future needs.

58% of respondents anticipate an increase in spiritual
needs near death. It is important for health care
providers to provide generalized spiritual care to their
dying patients. It is again gratifying to note that 84%
respondents would want to know about the seriousness
of their condition if faced with a terminal illness. It is
important to note that 71% respondents want to make a
will about distribution of their assets among their heirs.
There is a need to promote this activity among patients so
they are not confronted with a stressful situation towards
the end of their life.

Conclusion

We have documented the opinion and practices about End
of life issues among family practice patients at a teaching
hospital. We have identified a clear need to conduct
further research to improve understanding about End of
life issues in our society. A need exists to have debate and
discussions on the broader End of life issues to reach a
consensus among the public and health care providers.
There is a need to promote health awareness programs to
educate the general public about End of life issues and
their importance.
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