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ORIGINAL INVESTIGATION

Frailty status and the risk of fractures in older people:
the Pro.V.A. Longitudinal study

C. Trevisan', B.M. Zanforlini', A. Bertocco', M. Mazzochin', S. Maggi?, M. Noale?, M. De Rui', S. Zambon? 3,
E. Perissinotto?*, G. Crepaldi?, E. Manzato'?, G. Sergi’
' Department of Medicine (DIMED), Geriatrics Division, University of Padua, Italy; > National Research Council, Neuroscience Institute, Aging Branch,

Padua, Italy; ® Department of Medicine (DIMED), Medical Clinic I, University of Padua, Italy; ¢ Department of Cardiac, Thoracic and Vascular Sciences,
Biostatistics, Epidemiology and Public Health Unit, University of Padua, Italy

Background and aims. Frailty has been associated with an increased risk of fractures in older people, but
the mechanisms behind this relationship have yet to be fully elucidated. We aimed to investigate which frailty
criteria were more closely associated with the risk of fractures in community-dwelling older people.

Methods. This study analyzed data from 2,113 older men and women enrolled in the Progetto Veneto Anziani
(ProVA) study and with no fractures at baseline. Frailty was assessed at baseline and defined as the presence
of at least three out of five Fried criteria, pre-frailty was the presence of one or two criteria, while non-frailty
was the presence of none of the criteria. Fractures after a mean 4-year follow-up were assessed on the basis
of medical records, self-reports, and radiographic examinations.

Results. At follow-up, we identified 233 (11%) new cases of fracture, with an age- and gender-specific inci-
dence rate of 22/1000 person-years (95% Cl: 11-36). Compared with the non-frail, frail and pre-frail individuals
carried a significant 59% (OR = 1.59, 95% CI: 1.31-1.93) and 21% (OR = 1.21, 95% CI: 1.09-1.34) higher risk
of fractures, respectively. Among the frailty determinants, slow gait raised the likelihood of fractures by 56%,
physical inactivity by 46%, exhaustion by 32%, and weakness by 31%. No significant associations with unin-
tentional weight loss emerged after adjusting for potential confounders.

Conclusions. Frailty may predict the occurrence of fractures in older people, probably through mechanisms
mediated by impaired physical performance and exhaustion. Slow gait seems to be the most relevant factor in
increasing the risk of fractures in advanced age.

Key words: Frailty, Bone fractures, Older age, Prospective study

INTRODUCTION

Bone fractures represent one of the main causes of
morbidity and disability in the elderly population, with
consequent high costs for the healthcare system .
The incidence of fractures increases exponentially
with age, particularly for hip fractures, for which it re-
portedly rises by 1% a year for women over 80 with
some geographical variations '. The wrist, vertebra

and distal forearm are other common sites of fracture
in older people, though their incidence may be un-
derestimated because patients are less likely to need
hospitalization.

The recognized major factors predisposing older adults
to fractures are bone strength and recurrent falls 2 ©,
Both these conditions are strongly influenced by fea-
tures typical of aging, such as sarcopenia, cognitive and
functional impairments, depression and inflammatory
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states — which also describe the phenotype of frailty
syndrome 4%,

A two-way relationship between fractures and frailty
has emerged from the current literature. In fact, frailty
status may predispose individuals to falls 26, and a his-
tory of fractures has been associated with the onset of
frailty 8. Moreover, a recent systematic review and me-
ta-analysis including five prospective studies showed
that the pooled risk of fractures was increased by 67%
in frail and by 30% in pre-frail individuals, compared
with non-frail people °.

While the link between frailty and bone fractures has
been demonstrated in a large body of literature, little
attention has been paid to which aspects of frailty could
be more influential than others. Rothman et al. assessed
the impact of frailty determinants on the occurrence of
injurious falls in a cohort of community-living older in-
dividuals, finding slow gait speed at baseline the most
significant predictor '°. To the best of our knowledge,
however, no studies have investigated which determi-
nants of frailty are the most associated with the risk
of fractures. ldentifying the frailty determinants more
strongly associated with the onset of fractures may en-
able targeted preventive action to reduce the risk of falls
and bone fractures.

Based on these considerations, the aim of our study
was to investigate the impact of frailty syndrome and
its determinants on the incidence of bone fractures in a
cohort of older persons over a 4.4-year follow-up.

SUBJECTS AND METHODS

DATA SOURCE AND SUBJECTS

The study population consisted of individuals included
in the Progetto Veneto Anziani (Pro.V.A.), an observa-
tional cohort study that involved 3099 age- and sex-
stratified community-dwelling adults aged 65 years and
over (1245 men and 1854 women) living in northern
ltaly. Participants were randomly selected between
1995 and 1997 using a multi-stage stratified sampling
method . The study data were collected by trained
physicians and nurses at two out-patients’ clinics or at
participants’ homes if they were housebound.

For the purposes of the present study, we analyzed
participants’ baseline data to identify cases of frailty
syndrome, and then examined the cases of fracture
after a mean follow-up of 4.4 + 1.2 years.

Of the 3,099 participants initially enrolled in the study,
326 were excluded because they reported a history of
fractures at baseline, 651 died before the follow-up,
and 9 lacked sufficient follow-up data, so the final sam-
ple consisted of 2,113 older men and women.

The ethical committees of the University of Padua and

the Veneto Region’s Local Health Units (USSL) no. 15
and 18 approved the study protocol, and participants
gave their written informed consent.

ANTHROPOMETRIC, DEMOGRAPHIC
AND CLINICAL CHARACTERISTICS

Trained physicians and nurses conducted face-to-face
interviews with study participants, and recorded infor-
mation on their educational level, physical activity, and
smoking and drinking habits. Participants’ educational
level was classified as < 5 or > 5 years (primary school
in Italy lasts 5 years), and monthly income as < 500 or
> 500 € (equivalent to one million lire), considering as a
cut-off the mean pension of Italian retired people dur-
ing the study period. Smoking status was classified as
“never”, “former” (for at least a year in the past) and
“current” smokers. Drinking habits, defined as any use
of any alcoholic beverage in the previous month, was
categorized as yes/no. Body weight and height were
measured, and the body mass index was calculated
(BMI, kg/m?). Waist circumference was measured mid-
way between the lowest rib and the iliac crest (with
participants standing) and expressed in centimeters.
Functional status was evaluated with the Activities of
Daily Living (ADL, score from 0 for complete depend-
ence to 6 for total self-sufficiency) and the Instrumental
Activities of Daily Living (IADL, score from O for total de-
pendence to 8 for complete independence) ? scales.
Depressed mood was assessed using the 30-item
Geriatric Depression Scale (GDS), a method validated
for the elderly population, which indicates depressive
symptoms for scores higher than 10 8. Cognitive sta-
tus was assessed by means of the Mini-Mental State
Examination (MMSE) ™. Lower extremity physical per-
formance was tested by means of the Short Physical
Performance Battery (SPPB), which evaluates gait
speed, static balance, and time to rise from a chair. The
total score on these three tests ranged from O (poor) to
12 (good) physical performance '°. Handgrip strength
was assessed using a JAMAR hand-held dynamometer
(BK-7498, Fred Sammons, Inc.), and the highest score
obtained with three technically-acceptable tests on the
dominant side was considered in our analyses.

The participants’ medical and hospital records, co-
morbidities, self-reported symptoms, and records of
physical examinations and blood tests were collected
by trained physicians and nurses. For the purpose of
our analyses, we considered the presence of hyperten-
sion, diabetes, cardiovascular diseases (CVD), chronic
obstructive pulmonary diseases (COPD), osteoporosis,
cancer, lower limb osteoarthritis (OA), and cognitive
impairment. Any use of calcium and vitamin D supple-
ments, and bisphosphonates (assessed as yes/no) was
also recorded. Diabetes was defined as fasting plasma



Frailty and the risk of fractures

121

glucose levels > 7.0 nmol/L, glycosylated hemoglobin
(HbA1c) > 6.5%, the use of glucose-lowering drugs, or
a history of a 2 h post-load glucose > 11.1 nmol/L .
CVD was defined as any of the following: conges-
tive heart failure, angina requiring a stent, angioplasty
or hospitalization, myocardial infarction and stroke.
Osteoporosis was identified on participants’ medical
history or dual X-ray absorptiometry (DXA) scans, defin-
ing the disease as the presence of a T-score of -2.5
or lower at the hip, femoral neck, or spine . Lower
limb OA was assessed during the interviews with physi-
cians and nurses by means of a clinical examination
and participants’ medical records, previous X-ray re-
ports, and use of analgesics. A diagnosis of OA was
subsequently confirmed by a rheumatologist using a
standardized algorithm that also considered records of
hospital admissions for OA and prostheses intended to
relieve OA-related complications. Renal function was
assessed from the estimated glomerular filtration rate
(eGFR), calculated with the MDRD (Modification of Diet
in Renal Diseases) formula @,

Biochemical parameters were also considered as po-
tential confounders in our analyses. Serum concentra-
tions of 25-hydroxyvitamin D (25[OH]D) and parathor-
mone (PTH) were assessed. Serum 250HD levels were
measured by radioimmunoassay (RIA kit; DiaSorin) with
intra- and inter-assay coefficients of variation (CV) of 8.1
and 10.2%, respectively. Serum intact PTH levels were
measured using a two-site immunoradiometric assay
kit (N-tact PTHSP; DiaSorin): the intra- and inter-assay
CV were 3.0 and 5.5%, respectively.

FRAILTY ASSESSMENT AND DEFINITION

At baseline we assessed the presence of frailty and
frailty determinants on the basis of Fried frailty criteria *.
In particular, we defined frailty as the presence of at
least three criteria of Fried frailty phenotype, and pre-
frailty as the presence of one or two criteria 4, among:

- self-reported unintentional weight loss of 5 kg or
more over the previous year;

- exhaustion, defined as a GDS score higher than
10, and the answer “no” to the item “Do you feel
full of energy?” (since data based on the Center for
Epidemiological Studies scale for depression [CES-
D] were unavailable). The GDS has been used to
estimate and predict fatigue and exhaustion in other
similar studies °;

- physical activity level, measured by estimating the
energy expenditure on daily activities with a cutoff of
383 kcals/week, and 270 kcals/week for men and
women 4, respectively, to define low physical activity;

- gait speed, measured during a 4-meter walk, and
adjusting for gender and height to define appropri-
ate cut-offs for frailty 4;

- grip strength, adopting specific cut-offs by gender
and BMI to define the presence of weakness “.

ASSESSMENT OF FRACTURES

Information on fractures was obtained at the end of the
study period from medical and hospital records, self-
reports, and X-rays taken during the 4.4-year follow-up
of any incident fractures involving the wrist, radius, or
femoral or vertebral regions.

STATISTICAL ANALYSIS

The Pro.V.A. sample was generalized to the population
in the two geographical areas where the participants
lived, using a set of weights based on the gender and
age distribution of the reference population (ltaly, Cen-
sus 1991) and the sample fraction.

Normal distributions of continuous variables were tested
using the Shapiro-Wilk test. The data are shown as means
+ standard deviations for quantitative measures and as
frequency percentages for all discrete variables. Differ-
ences in baseline characteristics between individuals clas-
sified by frailty status were compared through the ANOVA
test, for continuous variables, and the Chi-square test, for
the categorical ones. Levene’s test was used to test the
homoscedasticity of the variances, and Welch’s ANOVA
was used whenever its assumption was violated.
Multivariate logistic regression analyses were run, con-
sidering baseline frailty status as the independent vari-
able and the onset of fractures during the follow-up as
the dependent variable. Participants who were not frail
were taken for reference in all analyses. Variables that
significantly differed between baseline frailty groups and
that could be potential confounders in the association
between frailty and fractures were considered for inclu-
sion in the fully-adjusted model. Adjusted odds ratios
(OR) and 95% confidence intervals (Cl) were calculated
to estimate the strength of the associations between
baseline frailty status and frailty criteria with the onset of
frailty at follow-up.

All analyses were performed using the SPSS 21.0 for
Windows (SPSS Inc., Chicago, lllinois). All statistical
tests were two-tailed, and a p-value < 0.05 was as-
sumed to be statistically significant.

RESULTS

The data on 2,113 participants (798 M, 1315 F, un-
weighted data) were included for the purposes of our
study. Across the sample as a whole, the mean age
was 74.4 £ 7.0 years and the mean BMl was 27.9 + 4.5
kg/m?. At the baseline assessment, 216 (10.2%) par-
ticipants, the majority of them women (79.6%), met at
least three of the frailty criteria and were defined as
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frail. Compared with the participants who reached
the follow-up assessment, those who died during the
study period were more likely to be older (mean age
81.5 + 7.6 years) and to report higher prevalence of
diabetes (21.5%), CVD (41.2%), COPD (17.1%), can-
cer (11.7%), cognitive impairment (26.7%), and frailty
(41.9%). They were more likely to have lower BMI val-
ues (26.6 = 4.5 kg/m?), to be dependent in activities of
daily living and physically impaired. No significant differ-
ences were found instead on educational level, socio-
economic status, and drinking habits (data not shown).
The characteristics of the sample as a whole, and di-
vided by baseline frailty status are reported in Table .
Compared with non-frail and pre-frail subjects, those
who were frail were significantly older, less physically
active and more dependent in ADL. They reported
lower educational levels and monthly incomes, and

were less likely to be drinkers and smokers. As regards
comorbidities, the frail group had a higher prevalence
of CVD, osteoporosis, cancer, lower limb OA, cognitive
impairment and depressed mood.

After 4.4 years of follow-up, we found 233 (11%) new
cases of fracture, with an age- and gender-specific inci-
dence rate of 22/1000 person-years (95% Cl: 11-36) in
the sample as a whole. Figure 1 shows the cumulative
rate of fractures reported at follow-up among partici-
pants divided by baseline frailty status. Significant dif-
ferences emerged in the rate of new fractures between
the groups, with 78 cases among the non-frail (8.7%),
118 among the pre-frail (11.8%), and 37 among the frail
individuals (17.1%; p < 0.0001). Similarly, the presence
at baseline of all determinants of frailty was associ-
ated with a higher incidence of fractures at follow-up
(p < 0.0001 for all, Fig. 1).

Table I. Baseline characteristics of the sample as a whole, and by frailty status. Numbers are mean values (and standard deviations)

or percentages (%), as appropriate (unweighted data).

Frailty status
All Non-frailty Pre-frailty Frailty P-values

Variables (n=2113) (n = 894) (n =1003) (n = 216)

Age (years) 744 +70 71.8+55 754 +71 80.8+7.0 < 0.001
Sex (women, %) 62.2 51.1 68.4 79.6 < 0.001
BMI (kg/m?) 279+45 27.7+40 28.1+48 274 +54 0.04
Waist (cm) 96.8 +11.6 96.5+10.4 97.3+12.2 95.6 + 13.1 0.09
Diabetes (%) 15.1 14.3 15.2 18.5 0.30
CVD (%) 18.2 13.6 19.4 31.5 < 0.001
Osteoporosis (%) 39.6 32.7 43.3 51.4 < 0.001
Cancer (%) 6.8 49 8.0 8.8 0.01
COPD (%) 7.4 5.8 8.7 7.9 0.06
Lower limb OA (%) 24.4 15.3 28.4 435 < 0.001
Cognitive impairment (%) 4.2 0.2 2.9 26.9 < 0.001
Educational level > 5 years (%) 14.2 19.0 121 8.0 < 0.001
Current smokers (%) 9.4 12.5 7.5 5.2 < 0.001
Former smokers (%) 28.5 35.1 25.0 174 < 0.001
Monthly income > 500 € (%) 39.9 431 35.7 33.0 0.01
Drinking habits (%) 69.1 75.1 66.9 55.1 < 0.001
ADL (score) 53+1.2 58+0.5 52+1.1 35+20 < 0.001
IADL (score) 6.3+1.8 72+1.0 6.2+1.6 3.5+20 < 0.001
GDS (score) 94+53 7.8+3.6 10.4 5.3 11.5+8.3 < 0.001
MMSE (score) 243+5.0 26.0 3.3 240+4.4 18.3+8.4 < 0.001
SPPB (score) 85+33 104 +15 8.0+3.0 3.2+3.0 < 0.001
25(0H)D (nmol/l) 83.2 + 541 96.5 + 55.9 77.3+51.9 51.8 + 36.1 < 0.001
PTH (ng/l) 40.3 +23.8 36.7 +18.9 42.2 +26.2 46.9 + 28.2 < 0.001
GFR (ml/min) 69.9 +18.3 71.9+16.9 69.1 +18.2 65.7 +23.2 < 0.001
Use of calcium supplements (%) 1.8 1.9 1.6 1.9 0.87
Use of vitamin D supplements (%) 1.0 0.7 1.2 1.4 0.43
Use of bisphosphonates (%) 1.4 1.5 1.4 0.9 0.83

Abbreviations. BMI: body mass index; CVD: cardiovascular diseases; COPD: chronic obstructive pulmonary disease; ADL: activities of daily living; IADL: instrumental
activities of daily living; GDS: geriatric depression scale; MMSE: mini mental state examination; SPPB: short physical performance battery; 25(0H)D: 25-hydroxyvitamin

D; PTH: parathormone; GFR: glomerular filtration rate.
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Figure 1. Cumulative incidence of fractures occurring during
the 4.4-year follow-up in participants divided by frailty status
and presence/absence of frailty criteria at baseline.

Logistic regression analyses confirmed the association
between baseline frailty status and fractures at follow-
up also after adjusting for potential confounders, with
the fracture risk 20% higher for the pre-frail, and 56%
higher for the frail individuals (OR = 1.56, 95% CI: 1.31-
1.87, p < 0.001), compared with those who were not
frail (Tab. Il). When the frailty criteria were considered
separately, the risk of fractures was significantly as-
sociated with low baseline walking speed (OR = 1.51,
95% Cl: 1.34-1.70, p < 0.001), low physical activity
(OR =1.62, 95% CI: 1.31-2.00, p < 0.001), weakness
(OR = 1.35, 95% Cl: 1.22-1.51, p < 0.001), and ex-
haustion (OR = 1.23, 95% ClI: 1.09-1.39, p = 0.001). No
significant results emerged for the association between
unintentional weight loss and fractures at follow-up.

DISCUSSION

Our longitudinal study confirmed that frailty and pre-
frailty significantly increased risk of fractures occurring
over a period of 4.4 years in a cohort of community-
dwelling older adults. The determinants of frailty most
strongly associated with fractures were slow gait,
physical inactivity, exhaustion and weakness.

The sample considered in our study revealed a higher
prevalence of frailty than in similar samples of older
people (10.2 vs 6.9% * and 8.8% 2°), while large co-
horts of women showed an even higher prevalence of
frailty than ours, ranging from 16% in two American

works 2'22 to0 22% in the GLOW international study 2.
These differences in frailty prevalence may be attribut-
able to a variability of the participants’ characteristics
depending on the inclusion criteria adopted and/or on
the different tools used to assess frailty, particularly
weight loss, physical activity and exhaustion.

When we investigated the association between the oc-
currence of fractures and the presence of frailty pheno-
type, we found a 56 and 20% higher risk of fractures
in frail and pre-frail individuals, respectively, compared
with their non-frail counterparts. Our results confirm
the findings of previous studies 89222425 |n particular,
similar prospective studies on older women showed an
increase in the risk of fractures ranging from 11-31%
for the pre-frail, and from 25-57% for frail subjects 2'-23,
with a marked variability due mainly to the site of frac-
ture considered. Consistently, the risk of falls — a factor
that, combined with declining bone strength, may sig-
nificantly influence the risk of fractures — seems to rise
in frail individuals too 478262222 However, the results of
a recent study that compared the simplified Women’s
Health Initiative and the standard Cardiovascular Health
Study frailty phenotypes in predicting adverse health-
related outcomes in older women found that both
phenotypes were associated with increased rates of
falls and mortality, but neither could predict incident hip
fractures 7.

In addition to bone strength 2, other well-recognized
factors promoting falls and fractures in older people
are also common features of the frailty syndrome, such
as poor physical performance, impaired balance and
mobility, low body mass index and reduced lean mass,
loss of vision, cognitive decline and polypharmacy #°.
The overall impact of these factors on the likelihood
of fractures was demonstrated in our study too when
frailty determinants were analyzed separately, with slow
gait, physical inactivity, weakness and exhaustion all as-
sociated with a higher risk of fractures.

Many authors have identified low walking speed as the
strongest predictor of such adverse outcomes as cardi-
ovascular diseases, chronic disability and mortality '02°,
Rothman et al. also found that this factor was the only
frailty criterion capable of predicting injurious falls ™,
since it is an indicator of impaired mobility and physical
inactivity, both conditions potentially predisposing older
people to fractures °'. Weakness is another marker of
scarce physical performance that could raise the risk
and consequences of falls in older people 2. Loss of
muscle strength, together with a reduction in muscle
mass, are the hallmarks of sarcopenia, a condition
closely associated with osteoporosis and higher risk
of falls 223, Qur study confirmed that weakness in-
creases the chances of fractures, even after adjusting
for any presence of osteoporosis, suggesting that this
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Table Il. Association between the baseline frailty status and frailty determinants with the presence of fractures at follow-up.

0dds ratios and 95% Confidence Intervals of Incident Fractures
Age- and sex-adjusted model P-value Fully-adjusted model* P-value

Baseline frailty status

Non-frailty 1 [ref] 1[ref]

Pre-frailty 1.19 (1.08-1.31) < 0.001 1.20 (1.09-1.33) < 0.001

Frailty 1.67 (1.44-1.94) < 0.001 1.56 (1.31-1.87) < 0.001
Unintentional weight loss 1.69 (1.16-2.46) 0.01 1.34 (0.91-1.98) 0.14
Weakness 1.37 (1.23-1.51) < 0.001 1.35 (1.22-1.51) < 0.001
Slowness 1.50 (1.35-1.67) < 0.001 1.51 (1.34-1.70) < 0.001
Low physical activity 1.79 (1.50-2.13) < 0.001 1.62 (1.31-2.00) < 0.001
Exhaustion 1.29 (1.15-1.44) < 0.001 1.23 (1.09-1.39) 0.001

*Adjusted for: sex (male/female), age, body mass index (20-24.9 vs < 20/25-29.9/> 30 kg/m?), cardiovascular diseases, osteoporosis, lower limb osteoarthritis, cancer,
cognitive impairment (all as yes vs no), educational level (< 5 vs > 5 years), smoking habits (never vs current vs former), monthly income (< vs > 500 euros), drinking
habits (yes vs no), serum levels of parathormone (< 55 vs > 55 ng/l), serum levels of 25-hidroxivitamin D (< 75 vs > 75 nmol/l), activities of daily living (as continuous

variable).

frailty criterion has an independent role in raising the
risk of fractures, probably through endocrine-immune
mechanisms involved in the musculoskeletal frailty typi-
cal of advanced age 334, The incidence of fractures in
our sample also rose for people reporting exhaustion
at baseline. The feeling of tiredness and depression
have been associated with a higher likelihood of falls
due to a worse physical performance, slow reaction
time and gait, and an impaired balance, mediated by
both cognitive and physical mechanisms %26, Falls and
the fear of falling can negatively affect motor and psy-
chological well-being, adding to the risk of fractures *’.
Finally, when we considered unintentional weight loss,
we found no significant independent association with
the onset of fractures, although there are reports of re-
ductions in lean mass and BMI being associated with
higher risks of falls and fractures 8.

The present study has some limitations. First of all, our
not having assessed vertebral fractures by means of
morphometric measurements means that we may have
underestimated the incidence of such fractures in our
sample because most mild and early vertebral body
deformations are asymptomatic in older people. Sec-
ond, we did not consider a history of falls as a potential
confounder in the association between frailty and the
occurrence of new fractures, though having excluded
individuals reporting fractures at baseline minimizes this
potential bias. Third, our assessment of frailty syndrome
may be biased because self-reported information was
considered regarding weight loss and daily physical
activities, and the GDS scale was used to define ex-
haustion.

On the other hand, a strength of our work lies in the
prospective design of the study and the inclusion of a
large sample of older subjects living in the community.
Having adjusted our analyses for multiple covariates

also strengthens our results, ruling out any influence of
confounders on the association between frailty and the
occurrence of fractures. A novel aspect of our study
lies in that we investigated how frailty status was as-
sociated with the risk of fractures by focusing on single
frailty determinants.

In conclusion, frail and pre-frail older adults carry a high-
er risk of fractures than their non-frail peers. Physical
inactivity and slow gait, in particular, but also weakness
and exhaustion seem to exacerbate the fracture risk in
older people. Assessing older people for any presence
of these factors may help to identify those at higher risk
of fractures and enable targeted preventive action.
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ORIGINAL INVESTIGATION

Differences in one year outcome after primary total hip and knee
arthroplasty in elderly patients with osteoarthritis: a cohort study

H. Zhai', H. Geng', B. Bai?, Y. Wang'

" Rehabilitation Medicine, Shenzhen Second People’s Hospital, Shenzhen, China; 2 Orthopedics, First Affiliated Hospital of Guangzhou Medical University,
Guangzhou, China

Background. Patients submitted to primary total hip (THA) and knee (TKA) arthroplasty show better clinical
outcomes, improved quality of life and increased participation in leisure activities. However, the discrepancy
between primary THA and TKA in elderly patients are unknown.

Aim. To compare the Western Ontario and McMasters University Osteoarthritis Index (WOMAC) scores and
WOMAC change scores, the Medical Outcomes Study 12-item short-form version 2 (SF-12) mental and phys-
ical health scales, satisfaction, and frequency of participation in leisure activities in elderly osteoarthritis pa-
tients (> 65 years) who underwent primary THA and TKA, respectively.

Methods. Data from 170 THA and 169 TKA patients were collected one week preoperatively through self-re-
porting of WOMAC scores, and SF-12. One year postoperatively, the latter parameters and satisfaction fre-
quency for participation in leisure activities were collected by self-reporting questionnaires.

Results. THA group patients showed better WOMAC scores (p < 0.05), WOMAC change scores (p < 0.05),
physical component summary (PCS) of SF-12 (p < 0.01), and PCS change scores (p < 0.01) compared with the
TKA group. In addition, THA patients showed higher overall satisfaction (91.90 vs 83.60%), pain relief satis-
faction (87.20 vs 77.40%), and functional improvement satisfaction (90.10 vs 83.08%) in comparison with TKA
patients. Furthermore, higher frequency of participation in leisure activity was obtained in THA patients, except
the intellectual leisure activity.

Conclusions. Our findings suggest that primary THA offers superior clinical outcomes, quality of life, satisfac-
tion, and participation in leisure activity compared with primary TKA in elderly patients.

Key words: THA, TKA, Leisure activity, Quality of life, Elderly patients

INTRODUCTION

stages. However, their efficacy gradually declines with
disease progression. THA and TKA are considered to be

Total hip and knee arthroplasty (THA and TKA) are  the optimum selections for end-stage hip or knee OA.

considered to be cost-effective and reliable, enhanc-
ing the quality of life and maintaining independence in
patients with osteoarthritis (OA) . Hip and knee OA is
the major cause of lower extremity disability among
elderly adults ? 3. Previous studies have predicted that
approximately 60% of the U.S. population aged > 65
years will have arthritis by 2030 4. The conservative
treatments for hip and knee OA are effective in the early

Both procedures can relieve pain, restore function, and
improve the quality of life °6. Consequently, the primary
THA and TKA rates have increased, respectively, by 16
and 42% per 100,000 persons between 1991 and 2004
in the UK 7. Investigators have predicted an increase of
as much as 174 and 673%, respectively, for THA and
TKA by 20308,

THA and TKA have been used successfully, with higher
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patient satisfaction in the treatment of advanced OA?;
nevertheless, multiple scholars believe that THA is bet-
ter than TKA in pain relief and function improvements '°,
Indeed, Ethgen et al. ' carried out a meta-analysis and
demonstrated that although both surgeries are valid in
enhancing health-related outcomes, patients treated
with THA have a better function than those who re-
ceived TKA. In addition, Bachmeier et al. ™ reported a
better improvement in SF-36 scores (except emotional)
and Western Ontario and McMasters University Osteo-
arthritis Index WOMAC scores for patients who under-
went THA than those treated with TKA. Similar results
were observed in other studies ™ 4. Liang er al. *® found
no significant differences regard to the improvement
Quality of Well-Being Scale between patients undergo-
ing THA and TKA. Ritter et al. '® found substantial im-
provement in the quality-of-life after THA and TKA, and
no significant difference was found between patients
treated with THA and TKA, respectively. These findings
indicated that patients treated with THA obtain greater
pain relief and functional recovery compared with those
receiving TKA, although it was not clear which of these
surgeries provides the best quality of life. The previous
studies aimed at evaluation the total population, and
no work was specifically focused on elderly individuals.
Leisure activities are defined as activities different from
work or daily life duties, which could bring individuals
enjoyment or wellbeing . Leisure activities belong to
the top 5 concerns of patients undergoing joint replace-
ment '8, Patients with end stage OA participate in far
less leisure activities '°. After joint replacement, patients
greatly improve their ability to participate in leisure ac-
tivities, but approximately a quarter of them find these
activities difficult to undertake 2° 2", A study revealed
that the patient’s leisure activity expectations were
likely not to be fulfilled one year after TKA 22, However,
leisure activities are rarely included in the assessment
of patient outcomes after joint replacement 2. Little is
known about the difference in leisure activity partici-
pation between elderly patients treated with THA and
TKA, respectively.

To determine the WOMAC scores, SF-12, and satis-
faction, we contrasted the therapeutic effect of primary
THA with primary TKA in elderly patients after one year.
In addition, we compared the patients that received
these treatments with regard to participation in leisure
activities.

PATIENTS AND METHODS

To explore this research, a large population-based co-
hort study was conducted at the First Affiliated Hospital
of Guangzhou Medical University. OA patients > 65

years, who had undergone primary TKA or THK in the
period from January 2013 to March 2015, were eligible
to participate in this study. Six orthopedic doctors from
the same department implemented the operations.
During follow-up (1 year post-operation), patients who
had other lower-limb surgery, died, were diagnosed
with malignant diseases, had cognitive limitations, or
were unable to answer the questionnaires were exclud-
ed. The inclusion criteria were met by 374 consecutive
patients, while 35 were eliminated, 6 had other low-
er-limb surgery, 9 had died between the time of surgery
and follow-up end (2 from lung cancer, 1 pneumonia
patient, 3 myocardial infarction victims, 1 traffic acci-
dent victim, 2 unidentified deaths), 4 were diagnosed
with malignant diseases, 5 had cognitive limitations and
were unable to answer the questionnaires; 11 were lost
to follow-up. The study collected 319 effective ques-
tionnaires, including 170 and 149 individuals treated
with THA and TKA, respectively. This research had
approved by the Ethics Committee at the First Affiliated
Hospital of Guangzhou Medical University.

Baseline data and preoperative questionnaires were
collected from patients 1 week before surgery. The
baseline data included age, gender, weight and height
(used to figure out body mass index), comorbidity, living
status (live alone: yes/no). The preoperative question-
naire included WOMAC, SF-12 and the Self-Admin-
istered Comorbidity Questionnaire (SCQ) 2. One-year
postoperative questionnaire surveys were collected
by mail, and included WOMAC, SF-12, patient satis-
faction, and leisure activity. Data were collected by the
same group of surgeons and postgraduates. In order
to obtain maximum response rates, we reminded the
patients to perform survey after they received the ques-
tionnaires.

PAIN, STIFFNESS, AND FUNCTIONAL LEVEL ASSESSMENT

WOMAC score is a 3 domains (pain, stiffness, physi-
cal function) index including 24 items %, and the index
were ranged on a numerical scale from none (0), mild
(1), moderate (2), severe (3) to extreme (4), which low-
er score reflected a better state. In orthopedics, raw
WOMAC scores are commonly transformed and nor-
malized into a 0 to 100 scale, with 0 to 100 reflecting
worst to best state change 2. The alteration of WOMAC
score takes a great part in pre-operational and post-op-
erational evaluation which measured by subtracting the
pre-operational WOMAC score from the one obtained
1-year post-operation.

QUALITY OF LIFE ASSESSMENT

The health-related quality of life was evaluated using
the SF-12 questionnaire 2, which consists of 12 ques-
tions from eight domains (physical functioning, role
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limitation because of physical health problems, bodily
pain, general health, vitality, social functioning, role lim-
itation due to emotional problems and mental health)
about health-related quality of life. Physical and mental
component summary (PCS and MCS) scores of the SF-
12 were gathered according to the scores, and higher
scores represent a better quality of life. It has been val-
idated for the Chinese population 2.

SATISFACTION

The assessment of patient satisfaction used a survey
which included three questions: (1) global satisfaction
of patients with surgery; (2) patients satisfaction on pain
remission; and (3) patients satisfaction about functional
improvement. Each answer was graded and catego-
rized as satisfaction (satisfied, very satisfied) and dissat-
isfaction (neutral, dissatisfied, very dissatisfied) 2°.

LEISURE ACTIVITY ASSESSMENT

To our knowledge, there is no consistent assessment
scale to measure leisure activities. Moreover, there are
significant differences in leisure activities among various
populations due to distinct cultural backgrounds. To
select leisure activity items, we used the experience of
Hong Kong for elderly people because of the two re-
gions having similar habits and Cultural backgrounds ®°.
The leisure activity questionnaire included 4 categories:
(1) the intellectual portion comprised reading, web surf-
ing or computer operation, gambling or cardplaying,
finance and stock investment, taking part in open forum
events or debates, drawing, painting, playing a musical
instrument, writing, and doing artwork and crafts; (2)
the social category included participating the inter-
est group, involving in voluntary activities, visiting the
museum, joining exhibitions, catching various shows,
and meeting people; (3) the recreational category was
composed of enjoying music, movies, shopping, hav-
ing pets, cooking, fishing, facial and massage; (4) the
physical part comprised running, hiking, practicing Chi-
nese martial arts and Chinese traditional sports, playing
ballgames and exercise machines, swimming, and cy-
cling. All leisure activity which participants involved in
were summarized. The frequency of participation was
recorded as “daily (which got 7 points)” “several days

per week (which got 4 points)” “once weekly (which got
1 points)” “occasionally (which got O points)” or’never
(which got O points)”.

COMORBIDITY ASSESSMENT

SCQ is a short, easily understood survey which is
efficient to assess comorbidity in clinical and health
services research 28 3%% and can be completed by in-
dividuals with no medical background. It includes 13
defined medical problems that might impact function-
ing and 3 optional non-specified medical problems. For
each condition, it was asked whether (1) it was present
(yes/no); (2) treatment was received (yes/no); and (3)
it imposed functional limitations (yes/no). Every ‘yes’ is
given one point. So, the maximum total score was 45
points (the open-ended items used).

STATISTICAL ANALYSIS

The results were expressed as means = SD, and fre-
quencies and percentages were used for better under-
stand. Statistical were analyzed with SPSS software
version 17 (SPSS Inc, Chicago, IL). The socio-demo-
graphic characteristics of the two groups, gender (men/
women), living alone and patient satisfaction were com-
pared using the chi-square test. Differences in age, BMI,
SCQ, WOMAC scores, SF-12 scores, leisure activity
scores, the difference between WOMAC scores were
evaluated by the Student’s t-test. Differences in SF-12
change scores were evaluated by the Mann-Whitney
U test. An outcome was considered statistically signifi-
cant with P < 0.05.

RESULTS

Totally, 44 patients (21 THA, 23 TKA) did not answer
the questionnaires. The response rates remain 85.90%
(149 patients) in the THA and 84.25% (126 patients) in
the TKA groups. The demographics and characteristics
of patients received presented no significant differences
in age, sex, SCQ, BMI, and live alone (Tab. I), and there
were no significant different variables between non-re-
sponders and the responders.

Pre-operatival WOMAC total scores (all three domains)

Table 1. Demographic distributions of the primary total hip and knee arthroplasty.

Joint demographics Hip Knee P-value
Age (mean + SD) 75.38 (6.85) 75.13 (7.57) 0.770
Body mass index (mean + SD) 25.32 (5.52) 25.54 (6.14) 0.745
Female (%) 63.80% 67.10% 0.543
Live alone (%) 20.10% 19.20% 0.836
SCQ (mean + SD) 2.66 (1.47) 2.97 (1.46) 0.081
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did not suffer significant differences between the THA
and TKA groups. However, significant differences were
obtained in postoperative WOMAC total scores as
well as in individual domain scores (Tab. I); in addition,
patients treated with primary THA presented more ef-
fective than those underwent primary TKA in the light
of pain relief, joint stiffness, function, and total scores
which reflected in WOMAC change scores (Tab. lIl).
There were no significant differences in preoperative
SF-12 scores (PCS, MCS) between both groups. Inter-
estingly, significant differences were obtained in post-
operative PCS but not MCS (Tab. Il). The PCS change
scores were better in the THA group than in TKA treat-
ed patients (Tab. ).

The patients who underwent THA obtained higher lei-
sure activity scores (p < 0.01) in the social, recreational,
and physical categories compared with those treated
with TKA, indicating that THA patients had a reduced
hindrance to participating in leisure activities, except for
the intellectual leisure activity (Tab. V).

One-year after surgery, the patients treated with THA
reported greater global, pain relief, and functional im-
provement satisfaction than those who underwent TKA

(Tab. V).

DISCUSSION

The present research confirmed the capture joint-specif-
ic and generic quality of life outcomes, patient satisfac-
tion, and leisure activity scores through reported patient
measures. These comprehensive questionnaires allow
for assessment of actual differences between primary
THA and TKA. We found that elderly patients treated
with primary THA had a better outcome and greater
improvement in joint-specific and generic quality of life
outcomes, patient satisfaction, and leisure activity scores
compared with those who underwent primary TKA. A re-
lationship was found between pain or function and part
of leisure activity 1-year after joint replacement.

Table II. Comparison of WOMAC and SF-12 between patients who underwent primary THA and TKA.

THA TKA P-value
Preoperative WOMAC (SD)
Pain 40.07 (17.77) 41.89 (15.34) 0.347
Stiff 39.56 (16.09) 41.05 (16.55) 0.433
Function 41,19 (16.48) 40.87 (15.51) 0.868
Total 40.27 (10.32) 41.27 (8.26) 0.359
Postoperative WOMAC (SD)
Pain 88.79 (15.40) 84.91 (12.84) 0.020
Stiff 85.42 (13.37) 78.49 (14.73) < 0.001
Function 85.23 (15.29) 79.90 (14.23) 0.002
Total 86.48 (8.67) 81.10 (7.50) < 0.001
Preoperative SF-12 (SD)
PCS 26.09 (6.52) 27.38 (6.08) 0.080
MCS 47.13 (10.61) 47.24 (11.28) 0.934
Postoperative SF-12 (SD)
PCS 43.01 (6.72) 39.99 (7.63) < 0.001
MCS 51.86 (10.36) 51.47 (8.93) 0.732
Table IlI. Improvement in WOMAC and SF-12 of patients who underwent primary THA and TKA.
THA TKA P-value
WOMAC change scores
Pain 48.72 (16.99) 43.03 (16.34) 0.004
Stiff 45.87 (17.45) 37.44 (15.46) < 0.001
Function 44,04 (14.77) 39.03 (14.60) 0.004
Total 46.21 (9.74) 39.83 (8.58) < 0.001
SF-12 change scores
PCS 17 (12,21.5) 12 (6,18) < 0.001
MCS 4(0,9) 4(-1,8) 0.991
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Table IV. Comparison of leisure activities between patients who underwent primary THA and TKA.

Leisure activity THA TKA P-value
Preoperative
Intellectual 7.11 (3.60) 7.07 (3.46) 0.925
Social 2.01(1.11) 1.81(0.89) 0.103
Recreational 4.50(2.16) 4.58 (2.50) 0.772
Physical 6.30 (3.37) 5.58 (3.43) 0.068
Postoperative
Intellectual 7.12 (3.56) 6.78 (3.25) 0.402
Social 4.79 (1.82) 4.09 (1.49) < 0.001
Recreational 7.27 (3.00) 6.21 (2.43) 0.001
Physical 9.23 (4.41) 7.21 (3.78) < 0.001
Table V. Satisfaction for patients who underwent primary THA and TKA.
THA (n%) TKA (n%) P-value
Global satisfaction 91.90% 83.60% 0.028
Pain relief satisfaction 87.20% 77.40% 0.026
Functional improvement satisfaction 90.10% 83.08% 0.032

WOMAC AND QUALITY OF LIFE

Previous studies have shown that patients can obtain
pains decrease and more body flexible after THA and
TKA® 13" In addition, THA resulted in better outcomes
and greater satisfaction than TKA " 432, Fortin et al. %
found that contrasting with those who underwent TKA,
patients who received primary THA treatment have
gone more smoothly in SF-36 physical function, WO-
MAC pain, and WOMAC function outcomes. While this
research operated 6 months after surgery, and the re-
sults did not reflect the actual differences between THA
and TKA on account of clinically hip and knee replace-
ment occurring among 6 to 12 month after survery 3.
Bourne et al. '* demonstrated that primary THA offered
superior outcomes compared to primary TKA on sever-
al section, such as the willingness to undergo surgery
again, WOMAC change scores, expectations met, and
satisfaction. However, assessment of the quality of life
was not carried out in this study. In addition, previous
studies have included all patient ages; although the
subjects averaged between 60 to 70 years old, the
findings did not adequately reflect the actual situation
of joint replacement in elderly patients. Our research
aimed at the age group > 65 years. We demonstrated
that elderly patients who underwent primary THA had
better WOMAC scores and improved quality of life (SF-
12) compared with those treated with primary TKA,
except the MCS.

LEISURE ACTIVITY
Taking part in leisure activities is strategic for patients

performing joint replacement, but still a quarter of
patients after joint replacement cannot perform their
valued leisure activities due to joint problems ?*, and
patients’ expectations of leisure activities are not met 22,
Our study demonstrated that patients treated with
THA had greater participation in social, recreational,
and physical leisure activity categories compared with
those who underwent THK at 1-year follow-up. This
finding was consistent with previous observations 2.
The social, recreational, and physical leisure activities
are closely related to the lower limb joint function and
status. Especially, physical leisure activities are closely
associated with joint pain and function. We reason-
ably speculated that patients that underwent primary
THA would have better outcomes than those treated
with primary TKA: reduced pain, less stiffness, and
improved functioning, which allow the THA patients to
obtain greater participation in social, recreational, and
physical leisure activities compared with individuals that
received primary TKA.

Another finding was that there was not much significant
difference in intellectual leisure activities. We believe that
intellectual leisure activities, which mostly are sedentary
(e.g. playing chess), hardly involve lower limb function,
joint pain, or joint stiffness. Correlation analysis in this
study also confirmed that intellectual leisure activities
were not associated with joint status.

SATISFACTION

Patients that underwent THA presented a better
overall satisfaction (91.90 versus 83.60%), pain relief
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satisfaction (87.20 versus 77.40%), and functional im-
provement satisfaction (90 versus 83%) comparing
with those suffering TKA, in agreement with previous
findings .

LimITATIONS

Several limitations existed remains to be solved. First,
the recruited patients had their surgery in academic,
first-class ternary hospitals. This may limit the gener-
alizability of the results, especially for those treated in
hospitals with different levels of service. However, it
has been reported that no significant difference exists
in functional outcomes of joint-replacement surgery
among different types of hospital ®°. Second, this study
was a single-center retrospective study; the sample
size needs to be expanded and further validation is re-
quired through a prospective multicenter study. Thirdly,
the artificial joints used herein were not obtained from
the same manufacturer, and different manufacturing
settings might affect sample homogeneity.

Almost 13% (44 patients) of all patients recruited have
lost to trace, which may introduce a bias that the pro-
gression of those patients are often with poor progno-
sis, in keeping with previous reports .

CONCLUSIONS

Overall, this research demonstrated that elderly patients
who underwent primary THA seem to have favourable
prognosis, quality of life, satisfaction, participation in
leisure activity than those treated with primary TKA at
1-year follow-up. Nevertheless, additional work are still
necessary in evaluating the potential factors responsi-
ble for these differences such as patient, surgical, and
implant-related parameters, and assess the factors that
prevent elderly patients with joint replacement to partic-
ipate in leisure activity.
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Background & Aims. Prevalence of diabetes in adults has been increasing in the last decades. Diabetes in-
creases demand for nursing homes admission which is expensive for public and private finances. The aims of
the study were to examine the prevalence of diabetes at admission to nursing homes in Iceland over 12 years,
and to compare overall health, functioning, medication and medical diagnosis of residents with diabetes to
those without diabetes.

Methods. A retrospective study of data obtained from the Minimum Data Set records at admission to nursing
homes in Iceland during the years 2003-2014. Statistical analysis was carried out using a Chi-square-test,
unpaired Student’s t-test, linear regression and logistic regression.

Results. In total 5242 residents were assessed within 180 days from admission, 730 had diabetes (13.9%).
Prevalence of diabetes increased from 9.4% in 2003 to 15% in 2014, with a peak of 19.1% in 2013. Mean age
was 81.0 (SD 8.2) and 82.7 (SD 8.7) years for residents with and without diabetes, respectively (p < 0.001).
Comorbidities like hypertension, congestive heart-failure, kidney-failure, arthritis, ulcers and amputations were
more common among residents with diabetes, whereas cognitive diseases were more common in the other
group.

Conclusions. The prevalence of diabetes in Icelandic nursing homes is increasing. Residents with diabetes are
younger and have better cognitive performance, but suffer more physical disability and serious comorbidities
than others. Nursing homes’ staff need to be current in diabetes management to provide quality care.

Key words: Diabetes, Nursing homes, Health status, Minimum Data Set

INTRODUCTION

The epidemiology of diabetes is shifting toward older
age, with the prevalence of diabetes being highest in the
population > 60 years ' 2. Diabetes increases demand
for nursing home admission 2 # which is expensive in
terms of public and private finances. In United States
in the year 2002 the prevalence of diabetes in nursing
homes (n = 548,572) was 26.4% °, but in the years

2011-2012, (n = 229,283) the prevalence was 35.4% °.
In Europe, in a sample of 59 nursing homes in seven
countries (n = 4037), the prevalence was estimated at
21.8% in the year 2009 to 2011 7.

Physical disability and dementia are characteristics
that affect admission to nursing homes 28 but this is
also true for diabetes. Diabetes has been associated
with risk of several, common clinical conditions of the
geriatric population, such as functional decline, physical
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disability, falls, fractures, cognitive impairment and de-
pression °, apart from the traditional long-term com-
plications such as cardiovascular and renal diseases.
This has been further shown in a systematic review and
meta-analysis, where the authors found that diabetes
enhanced deficits in mobility, as instrumental activities
of daily living and activities of daily living (ADL) °.
People admitted to nursing homes with diabetes have
more comorbidities compared to other nursing homes
residents, such as cardiovascular and kidney diseases °”.
Diabetes treatment can be complicated in elderly persons,
and the treatment of the disease presents additional chal-
lenges when symptoms of both hyper- and hypoglycae-
mia can be present ® and may need to be managed.
Because diabetes is an increasing problem in nurs-
ing homes © and is associated with escalating burden
of care 5, there is a need to recognise the scope of
diabetes-related health issues of people with diabetes
when admitted to nursing homes. The aim of this study
was to examine the prevalence of diabetes at admis-
sion to nursing homes in Iceland over 12 years, as well
as to compare health, functioning, medication use and
medical diagnosis of residents with diabetes to those
without diabetes.

MATERIAL AND METHODS

SUBJECTS

All admitted residents to nursing homes in Iceland dur-
ing the years 2003-2014, who were assessed by the
Minimum Data Set instrument (MDS) within 180 days
from admission.

DESIGN AND DATA

A retrospective, descriptive study of data from the Mini-
mum Data Set (MDS) instrument, which is a part of the
Resident Assessment Instrument (RAI) and routinely
assessed in clinical work at nursing homes. The RAl is
designed to rate functioning and health care needs of
nursing home residents ', it is based on observation,
clinical documentation and interviews with residents
and or their family members. The MDS assessment
was originally designed as a clinical tool intended to
improve care but has also been used internationally
for research purposes ''. The MDS instrument is con-
sidered a reliable and valid instrument ? and adequate
inter-rater reliability (Kappa > 0.6) has been reported for
85% of the MDS data elements %, Since year 2003 all
nursing homes in Iceland have been required to assess
residents with the MDS instrument at admission and
thereafter at least 3 times a year. The MDS is then used
as a basis for funding for the nursing home .

For this study, data from the MDS for all nursing homes
in Iceland conducted in the years 2003 through 2014
was obtained. The data set contains information
on 8191 individuals but only MDS assessments com-
pleted within 180 days from admission were used. This
applies to 5,242 assessments or 64% of all admission
assessments for individuals in the dataset.

The MDS for nursing homes version 2.0, has 21 sec-
tions with about 350 clinical data elements and six
scales. All six scales are used in this analysis (Tab. ).

In addition to the six measurement scales a further 29
medical conditions were reviewed. These include both
diagnosed medical conditions, such as hypothyroidism
and clinically relevant incidences, such as falls in past
30 days.

STATISTICAL ANALYSIS

Data analysis was performed using descriptive statistics
(mean, standard deviation, percentages) and inferential
statistics. Significant difference (¢ = 0.05) between the
background characteristics of the two groups (with
and without diabetes) was tested using the unpaired
Student’s t-test and the chi-squared test, respectively,
according to the nature of the data in question. To esti-
mate differences between the two groups in the scores
of the six assessment-scales, a linear regression analy-
sis was performed, controlling for the effect of age and
gender. To estimate differences between the groups on
medical conditions and clinically relevant incidences, a
binary logistic regression was applied, also controlling
for the effect of age and gender.

ETHICAL CONSIDERATIONS

This research project was approved by the Icelandic Na-
tional Bioethics Committee (VSNb2013030008/03.15),
the Data Protection Authority of the Icelandic Ministry of
Justice (2013030392HGK) and the Icelandic Directo-
rate of Health (1303070/5.6.1/gkg).

RESULTS

Over the studied 12 years, the number of individual MDS
admission assessments analysed was 5,242, whereof
730 residents were recorded as being diagnosed with
diabetes, or 13.9%. In this cohort of new admission,
42% of the individuals were admitted from their homes,
but 35.2% of the new admissions came from hospitals.
Women made up 60% of these new admissions during
the years 2003-2014. The mean age for all residents at
admission over the 12 years varied from 82.2 to 83.9
years (Tab. II).

The proportion of residents with the diagnosis of
diabetes at admission increased significantly over the
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Table 1. Overview of the six MDS sclaes, names, scoring of the scales and properties.

Name of scales

Scoring of scales

Properties

The ADL (Activities of Daily Living) long
scale

Scores 0-28
Higher score indicates greater need for
assistance '2

The ADL scale is sensitive to change ™

The CHESS Scale (Changes in Health, End-
stage disease and Signs and Symptoms)

Scores 0-5
0, stable health,
5, unstable health, risk of mortality,
hospitalization, pain, caregiver stress and
poor self-rated health 16

The CHESS Scale is a strong predictor of
mortality '8

The CPS (Cognitive Performance Scale)

Scores 0-6
0, cognitively intact
6, severe cognitive impairment '

The CPS correlates moderately well with the Mini-
Mental State Examination '

The DRS (Depression Rating Scale)

Scores 0-14
0, no indication of depression
3, mild depression
14, very severe depression @

The DRS scale is reported to have excellent
sensitivity and acceptable specificity '

The ISE Scale (Index of Social Engagement)

Scores 0-6
0, severe withdrawal from social engagement
6, considerable initiative and participation in
social activities "2

Score 0-2 indicates low social engagement,
compared to scores 3-6 which demonstrate better
social engagement 2

The PS (Pain Scale)

Scores 0-3
0, no pain
3, severe (horrible /excruciating) pain '°

The PS scale is valid in detecting pain in nursing
home residents '

research period, from 9.4% in the year 2003 to 15% in
2014, with a peak of 19.1% in 2013 (Fig. 1).

More women than men were admitted to nursing homes
in the studied period, but among the residents with
diabetes, the gender ratio was nearly equal (Tab. Il).

20

% With DM

2003 2004 2005 2006 2007 2008 2009 2010 2011 2012 2013 2014

Year of admission

Figure 1. Prevalence (%) of diabetes at admission to nur-
sing homes according to years 2003- 2014,Y = 10.3 + 0.50X
(p < 0.001, for an overall increase in diabetes).

Residents with diabetes were younger at admission
and the proportion of residents at the age of 75 years
or younger was higher in their group than in residents
without diabetes. Those with diabetes also had higher
BMI and used more medications compared to residents
without diabetes. A vast majority of residents with dia-
betes used more than nine medications (Tab. Ill).

COMORBIDITIES

Newly admitted nursing home residents with diabetes
had increased odds of having comorbidities as arte-
riosclerotic heart disease, hypertension, congestive
heart disease, peripheral vascular disease, amputation,
kidney failure, but less odds of having osteoporosis
compared to new residents without diabetes (Tab. IV).
There was no difference between the two groups (with
and without diabetes) in cerebrovascular accidents as
stroke, hemiparesis or TIA, but diabetes increased the
risk of kidney failure by 24% and bladder incontinence
by 14%. Residents with diabetes had more skin prob-
lems as ulcers, and almost double the risk of being ad-
mitted with stage 3 ulcers compared to other residents.
Pressure ulcers were also more common in the group
with diabetes at admission, that is 11% compared to
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Table II. Number of admissions to nursing homes according to year, gender distribution, age at admission (mean and standard
deviation) and where from the new residents were admitted.

Year Admission Admission (%) Women (%) Mean age (SD), years Living at Admitted from
(n=) home (%) a hospital (%)
2003 342 6.5 56.7 82.7 (6.9) 45.3 33.6
2004 37 7.1 56.8 81.6 (7.9) 42.3 36.4
2005 335 6.4 60.3 81.2 (8.0) 49.9 33.4
2006 311 5.9 61.4 81.9(7.8) 49.8 29.3
2007 437 8.3 57.0 82.8 (7.8) 48.5 35.5
2008 443 8.5 62.1 82.5 (8.6) 37.5 38.8
2009 493 9.4 57.8 82.3 (8.6) 39.8 333
2010 455 8.7 58.0 82.8 (8.7) 38.9 32.3
2011 449 8.6 58.4 82.5(9.2) 394 38.1
2012 482 9.2 62.4 82.7 (8.4) 35.5 40.2
2013 565 10.8 54.9 83.1(8.6) 43.7 36.8
2014 559 10.7 56.5 83.0 (8.9) 39.5 32.0
Total 5,242 100 58.4 82.5 (8.4) 42.0 35.2

Table Ill. Number of residents, mean age, percentage admitted at or below 75 years, gender distribution, Body Mass Index, use of
medications and percentage of residents using nine or more types of medications in residents with and without diabetes over the
years 2003-2014, at admission to nursing homes.

With DM Without DM Total

(n =730) (n = 4512) (n = 5242) P-value*
Age (years) at admission (mean and SD) 81.0(8.2) 82.7 (8.4) 82.5(8.4) < 0.001
Admitted < 75 years (%) 19.9 15.3 16 < 0.001
Women (%) 50.8 59.6 58.4 < 0.001
Body Mass Index (mean and SD) 26.1(6.7) 23.8 (5.6) 24.1 (5.8) < 0.001
Medications (mean and SD) 11.6 (4.0) 9.5(4.1) 9.8(4.2 < 0.001
Using > 9 medications (%) 911 75.5 77.7 < 0.001

*p-value for difference between groups obtained with a t-test for age, BMI and number of medications but a Chi-square test for % admitted < 75 years, women and

using 9 or more medications.

9% in the group without diabetes. Fewer residents with
diabetes were diagnosed with Alzheimer disease and
osteoporosis than those without diabetes. No differ-
ence was found between the groups regarding medical
diagnoses of depression, falls or fractures in the last
180 days (Tab. V).

MDS ScaLEs

The scores from the six MDS- scales are shown in Ta-
ble V. There was a significant difference between the
groups in the CHESS-, CPS- and ISE-scales, revealing
that residents with diabetes had significantly more un-
stable health status (CHESS-scale), but less cognitive
impairment (CPS-scale) compared to residents without
diabetes and were capable of more social engagement
(ISE) than the latter group. The scores from the DRS-
scale, the ADL-long scale and the Pain-scale demon-
strated no difference between residents with and with-
out diabetes (Tab. V).

DISCUSSION

Our findings over the studied 12 years demonstrate
that the prevalence of diabetes has increased in nursing
homes in Iceland, similar to other countries 7. Although
our results show a lower prevalence rate than observed
in many other countries, the upward trend is the same.
A study from US claims that over a period of 10 years
the prevalence of diabetes in nursing homes increased
from 16.3% in 1995 to 23.4% in 2004 2°, Others re-
port 26.4 to 35.4% prevalence of diabetes in nursing
homes in US, using data from the MDS instrument °,
6. In Norway, however, the prevalence of diabetes in
19 randomly selected nursing homes was assessed to
be 16% in 2012 2!, which is quite similar to the preva-
lence found in Iceland in the current study. However,
a study found that medical diagnosis of diabetes was
documented for 75% of residents with diabetes in med-
ical records in eight nursing homes in Norway, but the
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Table IV. Comparisons of residents with and without diabetes at admission, percentage, odds ratio and p-values.

With DM Without DM
(n =730) (n =4512) OR* P-value*
Hyperthyroidism 1 1 1.37 0.40
Hypothyroidism 13 10 1.54 < 0.001
Arteriosclerotic heart disease 40 27 1.86 < 0.001
Arrhythmias 31 26 1.40 < 0.001
Congestive heart failure 32 19 2.20 < 0.001
Hypertension 65 47 2.31 < 0.001
Peripheral vascular disease 12 7 1.84 < 0.001
Other cardiovascular disease 19 14 1.51 < 0.001
Alzheimer disease 23 28 0.80 0.02
Cerebrovascular accident [stroke] 19 17 1.03 0.76
Hemiparesis 8 7 1.02 0.90
TIA 5 5 0.87 0.47
Amputation 2 0 4.85 < 0.001
Arthritis 43 38 1.35 < 0.001
Osteoporosis 15 22 0.70 < 0.001
Kidney failure 17 8 2.36 < 0.001
Depression 38 36 1.08 0.36
Falls in past 30 days 19 18 1.06 0.56
Hip fractures in past 180 days 3 4 0.80 0.30
Other fractures 4 5 0.87 0.46
Ulcers stage 1 16 10 1.59 < 0.001
Ulcers stage 2 14 11 1.34 0.01
Ulcers stage 3 3 2 1.77 0.01
Ulcers stage 4 1 0 2.23 0.07
Pressure ulcers 11 9 1.30 0.04
Bladder incontinence 79 75 1.27 0.01
Bowel incontinence 59 56 1.09 0.31
Urinary tract infections past 30 days 16 16 1.10 0.39
Respiratory infections 5 4 1.24 0.25

* 0dds Ratio and p-value obtained with a binary logistic regression measuring the effect of diabetes while controlling for age and gender.

medical diagnoses was documented in medical records
for all residents with diabetes in four nursing homes in
Iceland 22, The increased diabetes prevalence in nursing
homes in Iceland is in line with the results from a recent
study that shows that the prevalence of type 2 diabetes
among Icelanders aged 50-69 increased rapidly during
the first decade of this millennium, especially among
males 2. The higher prevalence of diabetes found
among middle-aged and elderly males, compared to
women in the study by Andersen et al. 22 probably ex-
plains the difference in gender distribution between the
two groups in our results.

In the current study, residents with diabetes were
younger, had higher BMI and used more medications
than their counterparts. The BMI in our residents with
diabetes was considerably lower than the mean BMI
of 30.0 kg/m? in 81,087 nursing home residents with
diabetes in the US as reported by Zarowitz et al. 8. That

reflects the difference in BMI between the two nations
on the whole ?*. Diabetes is a predictor of early nurs-
ing home admission * and this was clearly reflected in
our results. The Icelandic residents with diabetes in our
study were slightly younger than found in European
nursing homes in 2009-2011, where Szczerbinska et
al. 7 reveal residents with diabetes to be on average
82.3 years and those without diabetes to be 84.6 years.
In the US, the mean age of residents with diabetes is
found to vary, from being reported by Resnick et al. 2°
to be 81.7 years and 84.9 years for those without dia-
betes in the year 2004, to the results of Zarowitz et al. ©
who found that residents with diabetes were on aver-
age 75.7 years in the years 2011 and 2012. Zarowitz et
al. ® also report in their recent study that 20% of nursing
homes residents with diabetes in US are younger than
65 years and Dybicz et al. ?® demonstrate that resi-
dents with diabetes are younger males with increased
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Table V. Mean score and standard deviation (SD) of rating scales; activity of daily living (ADL), Changes in Health, End-stage disease
and Signs and Symptoms (CHESS), cognitively performance scale (CPS), depression rating scale (DRS), index of social engagement
(ISE) and pain scale (PS), according to residents with and without diabetes, over the years 2003-2014.

With DM Without DM
(n =730) (n =4512)

Scale Mean SD Mean SD B* P-value
ADL [0-28] 14.3 8.2 14.0 8.5 0.1 0.69
CHESS [0-5] 1.9 1.4 1.7 1.4 0.2 <0.001

CPS [0-6] 2.8 1.7 2.9 1.8 -0.2 0.03
DRS [0-14] 2.0 2.6 2.1 2.6 -0.2 0.10
ISE [0-6] 2.6 2.0 2.5 2.0 0.2 0.03
Pain [0-3] 1.2 1.0 1.1 1.0 0.1 0.17

* Mean difference estimated with linear regression, controlled for age and gender.

BMI. The results in our study are quite concurrent
with the findings of these two studies. Luppa et al. 3
demonstrated through a systematic review of 36 stud-
ies regarding factors predicting admission to nursing
homes that diabetes, high number of medications and
impaired ADL increase the risk of admission. Younger
diabetic residents can be expected to have complex
physical problems, with heavy care burden, indicating
the need to try to prevent development of diabetes and
its complications.

Our results from the CHESS scale confirmed that
residents with diabetes had more unstable physical
health condition compared with other residents. This
was supported by the findings that the residents with
diabetes had more comorbidities, and were more than
two times likely to have hypertension and congestive
heart failure than other new residents. Russell et al. *
estimate that diabetes alone is responsible for 52.1%
of nursing home admissions, and diabetes plus related
cardiovascular conditions are responsible for 57.1% of
nursing home admissions. Dybicz et al. 26 and Zhang et
al. ?° report heart and circulatory comorbidities to be the
most common diseases in residents with diabetes. Our
findings that no difference was demonstrated in cer-
ebrovascular accidents as stroke, hemiparesis or TIA in
residents with and without diabetes are in conflict with
the results from Dybicz et al. ?°. The lack of difference in
cerebrovascular accidents between the groups in our
material, in spite of higher prevalence of hypertension
among those with diabetes, might indicate that modern
treatment with blood pressure lowering medication is
effectively protective, although information regarding
blood pressure measurement is lacking in the MDS
data base.

Kidney failure, skin problems as ulcers, and amputa-
tions are more common in Icelandic new residents with
diabetes compared to new residents without diabetes,
similar to other studies °2°. No newly admitted resident

was found to have a stage 4 ulcer, but one third of new
residents with diabetes had ulcers at stages 1 and 2,
and 3% at stage 3, which is higher than in the study by
Feldman et al. %, Using the MDS instrument to assess
302 residents with diabetes, Feldman et al. 28 found
10.8% ulcers at stages 1 and 2 and 3% had infected
wounds. Pressure ulcers were 1.3 times more com-
mon in the Icelandic residents with diabetes than in the
residents without diabetes. To prevent skin and foot
problems and if they occur, early and aggressive treat-
ment should be undertaken. Residents with diabetes
commonly have peripheral neuropathy and or periph-
eral arterial disease, as here, contributing to foot ulcers
or infections #°.

At admission the Icelandic nursing home residents with
diabetes used slightly more medication than Travis et
al. S report in a study from US, where the mean medica-
tion use was 10.9. Our results confirm the results by
others ®28, that residents in nursing homes with diabe-
tes use more medication compared to those without
diabetes. Medication that induces hypoglycaemia has
been associated with increased emergency department
visits ° and hypoglycaemia is found to be common in
nursing homes 3'. Among older people with diabetes,
symptoms of both hyper- and hypoglycaemia have
often changed with ageing and cognitive impairment
makes recognizing and interpreting symptoms even
more challenging °. Administrating many medications
can be burdensome both for the resident and the staff
and the risk for drug interaction increases. Therefore,
careful attention must be paid to adapt medication use
to the requirement of each resident.

The CPS scale scores revealed a better cognitive
functioning of the residents with diabetes, supported
by the fact that fewer in that group were diagnosed
with Alzheimer disease. Although the difference in ADL
performance was not significant between the groups,
the level of impairment was considerable, which is in
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line with the findings of Zarowitz et al. ©. No difference
was found between residents with and without diabe-
tes according to medical diagnoses of depression or
scoring of the depression rating scale (DRS), which is
not in agreement with the study by Travis et al. 5, who
found that more residents with diabetes (30%) were
diagnosed with depression compared to those without
diabetes (27.5%), using MDS data.

Diabetes in nursing home residents might be more dif-
ficult to manage because of their complex health status
as found here. Evidence-based guidelines ° % for frail
old people with diabetes highligth the importance of
individual treatment goals for blood glucose measure-
ments and regulation. Regular assessment of HbA1c is
also emphasized and recommendation for HbA1c treat-
ment goals, in frail old people with diabetes 2, has also
changed in recent years. This fact requires good inter-
professional cooperation and knowledgeable staff. Also,
the increasing prevalence of diabetes in nursing homes
indicates need for qualified staff that is knowledgeable in
caring for residents with unstable health conditions and
able to address the residents’ special needs .

There are several limitations of this study. Firstly, this is
a retrospective analysis of data that were collected for
clinical use. The MDS instrument has been deemed a
valuable resource for research % and has moderate to
high reliability as a research tool . In addition, the MDS
scales have shown to be valid and reliable in research 34,
However, many factors outside the scope of this studly,
such as staffing and staff mix may have influenced the
quality of the MDS assessments and may therefore be
considered a limitation. As we acknowledge this limita-
tion, it must also be clarified that the instrument comes
with a detailed manual and all the registered nurses who
did the assessments in the nursing homes had been
trained and qualified to conduct the assessments. We
decided to use in our analyses all first assessments at ad-
mission that were done within 180 days from admission
to the nursing homes. This time frame, however, could
be criticised, as it might have resulted in the health profile
of the residents possibly being in better or worse health
than in a timeframe closer to the admission date. We did
a special analysis to investigate if and how it affected the
results to use 180 days instead of 90 days from admis-
sion, as reported by others . No significant difference
was found between the outcomes of the analysis be-
tween the two different time frames, but the chosen time
frame allowed us to include 1416 more residents than if
we had only included assessments done within 90 days
from admission. Over the study period the percentage of
MDS assessments conducted within 90 days from ad-
mission increased, and in the last 6 years of the analysed
period, between 76 and 81% of the MDS assessments
were conducted within 90 days from admission.

The main strengths of this study are that it covers all
the nursing homes in the whole country for a period
of 12 years and admission data covers 5,242 nursing
home residents. This means that 72% of all new Icelan-
dic nursing home residents’ MDS admission tests over
the 12 years were included in the study. Thus, it should
be noted that as the data contains information on such
a large proportion of the target population this can be
considered to limit substantially the risk of random sta-
tistical error in the findings.

The results of this study add important knowledge
about the health status and functional profile of resi-
dents with and without diabetes at admission to nurs-
ing homes. Residents with diabetes are younger and
have better cognitive performance, but more physical
disability and serious comorbidities than others, impli-
cating that residents with diabetes need more complex
care in nursing homes, an area where more research
is needed in. Nursing homes’ staff need to be current
in diabetes management to provide quality care. These
results also confirm the need for activities and strategy
to prevent or delay the development of type 2 diabetes.
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The relationship between spiritual well-being and life orientation in
elderly people with type 2 diabetes

S. Faghani, A. Shamsalinia, F. Ghaffari, N. Yadegari

Nursing Care Research Center, Health Research Institute, Babol University of Medical Sciences, Babol, Iran

Background. Diabetes is accompanied by multi-dimensional physical, mental, and family-related conse-
quences. For this reason, exploring levels of spiritual well-being and life orientation among elderly people
and designing learning intervals to improve their spiritual well-being and optimism can improve quality of life,
increase treatment-regimen adherence, and reduce complications in this vulnerable group. This study aims to
determine the relationship between spiritual well-being and life orientation in elderly people with type 2 diabe-
tes.

Methods. This correlational descriptive study was carried out in 2016. The convenience method was used
for sampling and the participants were 145 elderly people who attended a healthcare center. The data were
gathered using the Functional Assessment of Chronic lliness Therapy — Spiritual Well-Being Scale (FACIT-Sp)
and the Revised Life Orientation Test (LOT-r) questionnaires. The data entry and analysis were conducted using
SPSS, version 21.

Results. The participants’ total scores for spiritual well-being and the FACIT-Sp questionnaire were 31.37 + 7.95
and 130.66 + 31.74, respectively. The results of the Pearson correlation coefficient indicated an inverse statisti-
cal correlation between spiritual well-being and life orientation (r = .612, p = 0.001).

Conclusions. The results of this study show that spirituality may play the main role in creating an optimistic
life orientation. Educational learning intervals that focus on spiritual well-being are recommended to improve
elderly people’s quality of life.

Key words: Spiritual well-being, Life orientation, Elderly people, Type 2 diabetes
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FACIT-Sp: Functional Assessment of Chronic lliness Therapy — Spiritual Well-Being Scale
LOT-R: Life Orientation — Revise

BACKGROUND

Old age is an important life stage that is rapidly expand-
ing and will account for a high percentage of the earth’s
population in the near future. In 2015, older adults made
up 12.5% of the world’s population, according to the
World Health Organization (WHO) '. According to official

national statistics, elderly people accounted for 8.20%
of Iran’s population in 2011 2. As people grow older, they
become more likely to contract chronic illnesses; most
people over 60 have at least one chronic illness °. Among
elderly people, the prevalence of diabetes is high, in com-
parison to other chronic illnesses, accounting for 25% of
all chronic ilinesses in the U.S. 4 and 49.5% in Iran®.
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By 2030, rates of diabetes will have doubled worldwide
(based on 2000 levels), primarily affecting people aged
65 or older 8. Diabetes is therefore predicted to become
a huge problem for societies with aging populations
and changing lifestyles, afflicting a high proportion of
people aged 75 or older. This condition will damage
both health systems and society, causing early compli-
cations, health problems, and death for many people “.
Diabetes is a disabling illness for elderly people, bring-
ing numerous other diseases, including cardiovascular
conditions and physical and cognitive aging syndromes.
It increases the probability that an elderly individual will
end up in a nursing home by up to three times ©. It is
also one of the most psychologically onerous disorders,
as it tends to be accompanied by associated mental
disorders &.

The complications of diabetes can lead to depression
and sleep disorders among elderly people °. Diabetics
can trigger emotional problems that affect treatment
outcomes, leading to treatment non-adherence, an un-
willingness to control glycemic levels, and an inability to
pay treatment costs; all of these can increase the death
toll "°. Previous studies have shown that people with
diabetes suffer more from mental disorders and have
a lower quality of life than non-diabetics in society .
In addition, the symptoms of diabetes can lead to stig-
matization and negative responses from others, affect-
ing personality and generating negative emotions 2.
This illness is known to cause crises related to multiple
psychological and family problems. For this reason, it
drives some sufferers to search for coping strategies,
one of which is spirituality . Spirituality represents the
basic values that guide a person to search for answers
to existential questions, such as the purpose and
meaning of life, reality, love, good and evil, disease, and
death 4. Spiritual well-being is a key domain of health
for older people, closely related to beliefs and religions.
It provides goals and a sense of direction for older peo-
ple, helping them live healthy, satisfying lives °. It can
also help people cope with chronic diseases, improve
their mental health, reduce anxiety, and achieve a better
quality of life 6,

In addition, spirituality can alleviate the negative mental
effects of chronic illness and increase adherence to
treatment regimens by creating a sense of objectivity 7.
Several studies have explored the role of spirituality in
helping diabetic patients; most of these studies have
reported a positive relationship between spiritual health
and better management of diabetes, including glyce-
mic control, general self-control, and an improvement
in self-caring activities 1©1°,

An “optimistic life orientation” is another concept that
can be useful in controlling chronic diseases. According
to the Scheier and Carver model (1985), optimism and

pessimism are the two main aspects of life orientation.
When younger and older people are assessed, their
life orientation results are expected to be meaningfully
related to psychological adaptability 2°. In a diabetic pa-
tient, optimism increases dietary adherence, physical
activity, treatment, and insulin therapy adherence. It im-
proves physiologic processes (reducing inflammation,
increasing parasympathetic activities, and decreasing
sympathetic activities) and ultimately improves glycemic
control, reducing both complications of diabetes and
mortality rates ?'. A study conducted in Iran has shown
that optimistic patients with diabetes experience posi-
tive outcomes, including lifestyle changes, improved
interpersonal interactions, and a feeling of health during
the treatment process 22

Within the health system of Iran, diabetes is a costly
disease, using up more than 8.69% of the nation’s
health budget 2. Spiritual well-being and religious
beliefs act as facilitators in helping diabetic patients
to become less pessimistic 2. Enhancing the spiritual
well-being and life orientation of elderly people can im-
prove their quality of life, increase treatment adherence,
and decrease complications of diabetes. The present
study therefore aims to identify the relationship between
spiritual well-being and life orientation among elderly
people with type 2 diabetes; the results can provide a
basis for further studies of spiritual well-being and op-
timistic beliefs.

METHOD

PARTICIPANTS

The study population included the elderlies who referred
to a diabetes treatment center where they entered the
treatment process and educational programs like insu-
lin therapy, exercising, diets and self-care in Varamin
City, Iran, 2016 (as the Authors stated in the abstract,
otherwise modify the year in the abstract in 2017).

The participation criteria were having diabetes, having
no other chronic diseases, and having unaffected cog-
nitive abilities. Potential participants were first given the
Mini Mental State Examination (MMSE) questionnaire
to assess their cognitive abilities. Elderlies receiving the
score of 21 or higher could enter the study 5.

The convenience method was used to develop a sam-
ple: all diabetic patients registered with the diabetes
center were eligible and invited to participate.

SAMPLE SIZE

The sample size was based on the findings of a previ-
ous study on the prevalence of diabetes among elderly
people. That study estimated that 145 participants were
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needed, based on the following parameters (o = 0.05, 8
=0.2,d=1and a =3).

MEASUREMENTS

1. The first set of data collected included 14 items of
personal, social, and disease-related information.

2. The second set of data was obtained using the FAC-
[T-Sp questionnaire, designed in 1990. This tool has
five sections: physical well-being (7 items), social/fam-
ily well-being (6 items), emotional well-being (6 items),
functional well-being (7 items), and spiritual well-being
(12 items). All of these items are rated using a five-point
Likert scale, with responses ranging from strongly disa-
gree to strongly agree. The final score is obtained by
adding together the scores of all four parts 2.

The spiritual well-being questionnaire has 12 items, in-
cluding three sub-scales of peace, meaning, and faith;
the scoring domain for each sub-scale ranges from O
to 16 and the total scoring domain ranges from O to
48. A higher score signifies a higher level of spiritual
well-being #”.

The spiritual well-being aspect of the FACIT-Sp tool has
high internal consistency across all three sub-scales
(the Cronbach’s alpha for the whole scale is 0.81; for
the peace and meaning sub-scales it is 0.81; and for
the faith sub-scale, it is 0.88) 28.

The FACIT-Sp questionnaire is used to assess the well-
being among the diabetic adults according to Jafari et
al. study, which is an example of using this question-
naire for chronic illnesses patients 2°.

The validity of FACIT-Sp questionnaire for elderly pa-
tients is assessed by Monod in 2015 %,

3. The third set of data was provided by the Revised
Life Orientation Test (LOT-r) scale designed by Scheier
and Carver (1994) 3. This 10-item scale evaluates an
individual's expectations about life consequences; it
has three positive and three negative items. All of the
items mentioned above were rated using a five-point
Likert scale (from strongly disagree to strongly agree).
ltems 1, 4, and 10 were positive and directly scored;
items 3, 7, and 9 were negative and reversely scored.
ltems 2, 5, 6, and 8 were filler questions, intended not
to further the goals of the test but to stop participants
from overanalyzing the main items. The scoring domain
varied from 0 to 24, with higher scores signifying a
greater expectation of positive results 3.

The reliability of this tool has been demonstrated in a
study of 59 women with breast cancer; the alpha factor
in this study was 0.87. A retest was carried out after 12
months and the result was: r = 0.74 %2, The convergent
and discriminant validity of the tool can also be con-
firmed by applying Rosenberg’s self-esteem scale and
comparing results derived from the control-source scale
method %, In Iran, the tool’s reliability has been proven

via a study of 27 pre-university students, in which the
retest was carried out after 10 days (r = 0.70) 3,

The convergent reliability of the test is acceptable in
relation to the 5 factors of disappointment 34,

The FACIT-Sp and the Revised Life Orientation Test
(LOT-r) scales were first translated from English into
Persian by an expert. Their accuracy was then con-
firmed by another English language expert for use in
this study. The translated questionnaires were checked
by 10 faculty members and all of the recommended
changes were made. In addition, the reliability of the
tool was tested using an initial study of 30 diabetic
patients; when the Cronbach’s alpha was applied, the
results were o = 0.89 and « = 0.70.

STATISTICAL ANALYSIS

Data were analyzed using SPSS (Version 21) for Win-
dows. Descriptive statistics, including the mean, stand-
ard deviation, frequency, and percentage were ap-
plied to describe each variable. Kolmogorov-Smirnov
test was used to examine normal distribution of the
population. A Pearson’s correlation coefficient (r) and
t-test were used to measure the strength of the asso-
ciation between spiritual well-being and life orientation
variables. All statistical tests used a significance level
of p < 0.05.

ETHICAL CONSIDERATIONS

This study was conducted according to the guidelines
laid down in the Declaration of Helsinki, and all proce-
dures involving human subjects were approved by the
Ethics Committee of Babol University of Medical Sci-
ences. Before the study began, we presented a brief
explanation of its aims and research processes and
obtained informed consent.

RESULTS

The mean duration of disease and the duration of treat-
ment were 74.08 = 68.52 and 2.13 + 0.66, respec-
tively; 63.4 percent of the patients had complications of
diabetes (Tab. ).

The results of a t- test showed that the mean total
score for spiritual well-being was 31.37 = 7.95 and
that the highest score was related to faith, with a
mean of 11.68 + 3.33. The total FACIT-Sp score was
130.66 + 31.74 and the highest score involved the
emotional subdomain, with a mean of 14.60 + 9.52
(Tab. 1I).

According to this data analysis, the mean score for
life orientation was 13.16 + 3.90. This result indicates
that most participants tended toward optimism. The
Pearson’s correlation coefficient showed a significant
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Table 1. The demographic characteristics of elderly people
with type 2 diabetes.

Table Il. The FACIT-Sp and spiritual well-being subdomain
scores of elderly people with type 2 diabetes.

Frequency (percent) Demographic Information
Gender
110 (75.9) Female
35(24.1) Male
Education
114 (78.6) High school
31 (21.4) University
Occupation
103 (71.0) Housewife
11 (7.6) Employee
15(10.3) Self-Employed
16 (11.0) Retired
Marital status
9(6.2) Single
122 (84.1) Married
14 (19.7) Widowed
Monthly income
23(15.9) High
79 (54.5) Average
43 (29.7) Low
Treatment regimen
39 (26.9) Oral treatment
17 (11.7) Insulin
8 (5.5 Insulin and oral treatment
9(6.2) Diet
65 (44.8) Diet and oral treatment
7(4.9 Diet and insulin
Complications of diabetes
4 (2.8) Foot damage
38 (26.2) Eye damage
9(6.2) Kidney damage

positive relationship between spiritual well-being and
life orientation: r (145) = .612, p = 0.001. “Peace” had a
stronger relationship with life orientation than other spir-
itual well-being approaches (r (145) 0.517, p = 0.001)
(Tab. 1.

DISCUSSION

The present study was designed to assess relationship
between spiritual well-being and life orientation in elder-
ly people with type 2 diabetes and to explore possible
associations. The results showed that participants had
good levels of spiritual well-being. As elderly people
with diabetes have to manage crises, including diag-
nosis and treatment challenges, the progression of the
disease, loneliness, and loss of freedom, they do tend
to adopt spirituality, religion, and religious traditions as

Mean (SD) Subdomain
FACIT-Sp

17.62 (6.26) Physical well-being

17.40 (5.99) Social/family well-being

14.60 (9.52) Emotional well-being

18.27 (5.62) Functional well-being

31.37 (7.95) Spiritual well-being

130.66 (31.74) Total score

Spiritual well-being

10.8 (3.61) Meaning
3.95(3.27) Peace
11.68 (3.33) Faith
31.37 (7.95) Total score

Table Ill. The relationship between spiritual well-being and life
orientation in elderly people with type 2 diabetes (n. 145).

Test Spiritual Meaning Peace Faith
well-being
R 0.612 0.416 0.517 0.146
P-value 0.001 0.001 0.001 0.08

coping mechanisms . Livnen et al. (2004) believe that
aging can enhance spiritual well-being and that spiritu-
ality plays an important role in elderly people’s ability to
cope with stressful situations and chronic illnesses .
In addition, numerous studies have mentioned the role
of spiritual well-being as an important cultural factor in
coping with physical problems 7%,

The elderly people in our study had good levels of
spiritual well-being, due to the cultural, traditional, and
religious atmosphere of Iranian society. The other ben-
efit of high spiritual well-being scores is that they help
people face the reality of death, as they grow older.
Younger people do not have such high levels of spiritual
well-being because they use non-spiritual methods to
relieve stress.

Our results are similar to those of Bastane et al. % and
Shahdadi et al. “° but do not support those of Jafari et
al. 2. Jafari’s study found that patients with diabetes
did not experience good spiritual well-being 2°. Since
spiritual well-being is a fundamental requirement for el-
derly people, educational programs and consulting ser-
vices should be used to support and improve patients’
spiritual or religious condition and to encourage much
stronger relationships. Such connections seem both
advantageous and effective in improving health and the
quality of life within this vulnerable group in society *'.
In the present study, the faith aspect of spiritual



146

S. Faghani et al.

well-being received the highest score. The fact that the
elderly participants were Muslim and believed in God is
likely to be the main reason for this result. The patients
spent time praying every day and participated in reli-
gious traditions that are common in Iranian religious cul-
ture. These actions affected all aspects of their lives and
health. In addition, applying religious rules to life was a
shared moral value. It is therefore easy to understand
why faith and religion would receive the highest score;
other studies have also emphasized various aspects of
the impact of religious values on health 7.

The participants’ life orientation scores showed a ten-
dency toward optimism. The belief that age makes
life less meaningful; the feeling that aging threatens
perfection, sophistication, and independence; the dif-
ficulty to tolerate problems and not having enough time
to perfect oneself; the absence of religious beliefs and
support of family members — all of these factors — can
be key reasons for a pessimistic life orientation. By
contrast, a positive self-concept can support daily rou-
tines and also help people adapt to stressful events 4.
People with a more positive life orientation have bet-
ter psychological health and experience more positive
emotions (including happiness, vitality, and volition) and
fewer negative ones (depression and anxiety) 4.
Among elderly people, pessimism has consequences,
affecting treatment regimen adherence 2!, the manage-
ment of complications of chronic illness #* and the abil-
ity to maintain self-care “°. Group education can gener-
ate a sense of optimism, happiness, and hope among
elderly people 6.

The results of this study confirm that higher levels of
spiritual well-being increase a sense of optimism.
Spiritual well-being does help patients navigate life by
increasing their motivation and giving them the ability to
evaluate their activities and develop meaning and goals,
despite being ill. The peace they derive from their rela-
tionship with God can reduce disease-related stress.
On the other hand, the hope created by meaning and
life goals is an energetic and motivating feeling, which
can improve treatment adherence and change patients’
perspective on health improvements % %7, The sense
that life is meaningful helps people feel effective, valu-
able, and able to control routines. It also makes them
better able to manage failures, disasters, life conflicts,
and even positive events and improvements 3.
Spirituality can help patients evaluate negative events
in an optimistic way #’. Anandarajah and Gupta (2014)
believe that having individuals with higher levels of spir-
itual well-being expect more positive events because
they believe in a strong God who always responds
to human needs “6. These findings reflect those of
Gheinaghi et al. *°, Asgari et al. %°, Brown et al. ®" and
McFarland et al. %2,

CONCLUSIONS

These results show that spirituality is effective in fos-
tering an optimistic life orientation. We therefore rec-
ommend educational learning intervals that focus on
improving spiritual well-being to enhance quality of life.
Additional research on the spiritual needs of elderly
people and other potential solutions for improving well-
being are also recommended.

CLINICAL IMPLICATIONS

If nurses are convinced that spiritual well-being can
improve other aspects of health, they may be willing
apply spiritual-well-being assessments to patients in
their care. Such assessments can be carried out during
the care process to support better diagnoses and in-
terventions. The use of programs that develop spiritual
well-being could help patients with chronic diseases to
better adapt to illness, find aims and meanings in life,
and look toward a brighter future as they follow their
treatment regimens.

LIMITATIONS

Since the sampling for this study was carried out us-
ing the convenience method and the participants were
elderly people attending a diabetes center, its methods
are generalizable to similar studies using random sam-
pling in other parts of Iran. The FaCIT-Sp questionnaire
is not limited to diabetic patients. All of the participants
were Shia Muslims; no other religious groups were
included because they are very small minority popula-
tions in Iran.

The value of the study will be substantially improved if
authors can show that spiritual well-being is associated
with better lifestyle and glycemic control. Therefore, it is
recommended that a study be conducted to determine
the relationship between spiritual well-being and lifestyle
and glycemic control in patients with type 2 diabetes.

ACKNOWLEDGEMENTS

We are grateful to all of the elderly people who partici-
pated in this study.

CONFLICT OF INTEREST
The authors declare no conflict of interest.

AUTHORS’ CONTRIBUTIONS

S F participated in writing the paper and interpreting
the results. F Gh and A Sh participated in the design
of the study and carried out the statistical analysis. N



The relationship between spiritual well-being and life orientation in elderly people with type 2 diabetes

147

Y participated in data collection. All of the authors read
and approved the final manuscript.

References

1

United Nations, Department of Economic and Social Af-
fairs, Population Division (2015). World Population Ageing
2015 (ST/ESA/SER.A/390).

Noroozian M. The elderly population in iran: an ever grow-
ing concern in the health system. Iran J Psychiatry Behav
Sci 2012;6:1-6.

Habibi A, Nemadi-Vosoughi M, Habibi M. Quality of life
and prevalence of chronic illnesses among elderly people:
a cross-sectional survey. J Health 2010;1:58-66.

Centers for Disease Control and Prevention. National
diabetes fact sheet: national estimates and general infor-
mation on diabetes and prediabetes in the United States,
20171. Atlanta, GA: US Department of Health and Human
Services, Centers for Disease Control and Prevention
2011;201.

Tanjani PT, Moradinazar M, Mottlagh ME, et al. The preva-
lence of diabetes mellitus (DM) type Il among Iranian el-
derly population and its association with other age-related
diseases, 2012. Arch Gerontol Geriatr 2015;60:373-9.
Abdelhafiz AH, Sinclair AJ. Management of type 2 diabe-
tes in older people. Diabetes Ther 2013;4:13-26.

Liu L. Changes in cardiovascular hospitalization and co-
morbidity of heart failure in the United States: findings from
the National Hospital Discharge Surveys 1980-2006. Int J
Cardiol 2011;149:39-45.

van Dooren FE, Denollet J, Verhey FR, et al. Psycho-
logical and personality factors in type 2 diabetes mellitus,
presenting the rationale and exploratory results from The
Maastricht Study, a population-based cohort study. BMC
Psychiatry 2016;16:17.

Ozturk ZA, Yesil Y, Kuyumcu ME, et al. Association
of depression and sleep quality with complications of
type 2 diabetes in geriatric patients. Aging Clin Exp Res
2015;27:533-8.

Nayak S, Nayak S, Panda BK, et al. A Clinical Study on
management of stress in type-2 diabetes mellitus (Mad-
humeha) with ashwagandha (Withania Somnifera). Ayush-
dhara 2016;2.

y Pena ME, Barrera VH, Cordero XF, et al. Self-perception
of health status, mental health and quality of life among
adults with diabetes residing in a metropolitan area. Diabe-
tes Metab 2010;36:305-11.

Abdoli S, Ashktorab T, Ahmadi F, et al. Diabetes diagnosis:
disrupter identity? J Diabetes Metab Disord 2011;13:26-
35.

Creel E, Tilman K. The meaning of spirituality among non-
religious persons with chronic illness. Holist Nurs Pract
2008;22:303-9.

Rahimi A, Anoosheh M, Ahmadi F, et al. Exploring spiritual-
ity in Iranian healthy elderly people: a qualitative content
analysis. Iran J Nurs Midwifery Res 2013;18:163.

15

20

21

22

23

24

25

26

27

28

29

30

31

Kakhki AD. Spiritual well-being in the Iranian older people:
a qualitative study. Med History J 2016;7:11-32.

Jadidi A, Farahaninia M, Janmohammadi S, et al. The
relationship between spiritual well-being and qual-
ity of life among elderly people. Holist Nurs Pract
2015;29:128-35.

Akhbardeh M. Role of spiritual beliefs and prayer in health
promotion of chronic patients: a qualitative study. Quran
Medicine 2011;5-9.

Choi SA. Religiosity, spirituality, coping, and resilience
among African Americans with diabetes. In: 2015 APHA
Annual Meeting & Expo (Oct. 31-Nov. 4, 2015). 2015 Nov
2. APHA.

Namageyo-Funa A, Muilenburg J, Wilson M. The role of
religion and spirituality in coping with type 2 diabetes:
a qualitative study among black men. J Relig Health
2015;54:242-52.

Scheier MF, Carver CS. Optimism, coping, and health: as-
sessment and implications of generalized outcome expec-
tancies. Health Psychol 1985;4:219-47.

Celano CM, Beale EE, Moore SV, et al. Positive psycho-
logical characteristics in diabetes: a review. Curr Diab Rep
2013;13:917-29.

Karimi Moonaghi H, Namdar Areshtanab H, Jouybari L.
The efficacy of optimism: benefit finding in the treatment
of diabetes in Iranian patients. ISRN Nursing 2014;2014.
Javanbakht M, Baradaran HR, Mashayekhi A, et al. Cost-
of-iliness analysis of type 2 diabetes mellitus in Iran. PloS
One 2011;6:e26864.

Abdoli S, Ashktorab T, Ahmadi F, et al. Religion, faith and
the empowerment process: stories of Iranian people with
diabetes. Int J Nurs Pract 2011;17:289-98.

Woodford HJ, George J. Cognitive assessment in the
elderly: a review of clinical methods. QJM: Int J Med
2007;100:469-84.

Bredle JM, Salsman JM, Debb SM, et al. Spiritual well-
being as a component of health-related quality of life: the
functional assessment of chronic illness therapy — spiritual
well-being scale (FACIT-Sp). Religions 2011;2:77-94.
Peterman AH, Fitchett G, Brady MJ, et al. Measuring spir-
itual well-being in people with cancer: the functional as-
sessment of chronic illness therapy — Spiritual Well-being
Scale (FACIT-Sp). Ann Behav Med 2002;24:49-58.

Jafari N, Zamani A, Lazenby M, et al. Translation and
validation of the Persian version of the functional assess-
ment of chronic illness therapy — Spiritual well-being scale
(FACIT-Sp) among Muslim Iranians in treatment for cancer.
Palliat Support Care 2013;11:29-35.

Jafari N, Farajzadegan Z, Loghmani A.et al. Spiritual
well-being and quality of life of Iranian adults with type
2 diabetes. Evid Based Complement Alternat Med
2014;2014:619028.

Monod S, Lécureux E, Rochat E, et al. Validity of the
FACIT-Sp to assess spiritual well-being in elderly patients.
Psychology 2015;6:1311.

Scheier MF, Carver CS, Bridges MW. Distinguishing opti-
mism from neuroticism (and trait anxiety, self-mastery, and



148

S. Faghani et al.

32

33

34

35

36

37

38

39

40

41

self-esteem): a reevaluation of the Life Orientation Test. J
Pers Soc Psychol 1994;67:1063-78.

Carver CS, Pozo C, Harris SD, et al. How coping medi-
ates the effect of optimism on distress: a study of women
with early stage breast cancer. J Pers Soc Psychol
1993;65:375.

Mousavi Nasab MH, Taghavi MR. Optimism-pessimism
and coping strategies: prediction of psychological adjust-
ment in adolescents. Iranian J Psychiatry Clin Psychol
2007;12:380-9.

Goudarzi MA. The study of reliability and validity of Beck
Hopelessness scale in a group of Shiraz University stu-
dents. J Soc Sci Human Shiraz University 2002;18:27-39.
Rocha AC, Ciosak Sl. Chronic disease in the elderly: spir-
ituality and coping. Rev Esc Enferm USP 2014;48(Sup-
pl 2):87-93.

Livneh H, Lott S, Antonak R. Patterns of psychosocial ad-
aptation to chronic illness and disability: a cluster analytic
approach. Psychol Health Med 2004;9:411-30.
Hajiesmaeili MR, Abbasi M, Safaiepour L, et al. Spiritual
health concept in Iranian society: evolutionary concept anal-
ysis and narrative review. J Med Ethics 2016;10:77-115.
Abbasian L, Abbasi M, Shamsi Goshki E, et al. Study on
the status of spiritual health and its role in disease preven-
tion: a preliminary study. J Med Ethics 2010;4:83-104.
Bastani F, Pourmohammadi A, Haghani H. Relationship
between perceived stress with spiritual health among
older adults with diabetes registered to the Association of
Diabetes Prevention and Control in Babol, 2013. J Hayat
2014;20:6-18.

Shahdadi H, Dindar M, Mohammad Pour Hodki R, et al.
The relationship between spiritual health and glycemic
control in patients with type Il diabetes. J Diabetes Nurs
2015;3:43-52.

Khalili F, Sum S, Asayesh H. Spiritual health among Isfeha-
nian elderly people. Iranian J Ageing 2013;8:16-23.

42

43

44

45

46

47

48

49

50

51

52

Lesio CA. Accountability for mental health counseling in
schools. Rochester Institute of Technology 2007 .

Sharifi K, Saidi H. Prediction of psychological well-being
based on the orientation of life and optimism. Rooyesh-e-
Ravanshenasi 2015;4:41-59.

Awenuti G, Baiardini |, Giardini A. Optimism’s explicative
role for chronic diseases. Front Psychol 2016;7:295.

Yap CC, Tam CL, Muniyandy S, et al. Personal attributions,
emotion managements, social supports, and diabetes
knowledge in diabetes self-care adherence. Int J Collab
Res Intern Med Public Health 2015;7:104-19.

Lopez SJ, Kerr BA. An open source approach to cre-
ating positive psychological practice: a comment on
Wong'’s Strengths-centered therapy. Psychotherapy (Chic)
2006;43:147-50.

Sartipzadeh A, Ali-Akbari M, Tabaian R. Effectiveness of
spirituality therapy on the resiliency of the elderly in Isfahan,
Iran. J Res Behav Sci 2016;14:56-63.

Gupta PS, Anandarajah G. The role of spirituality in diabe-
tes self-management in an urban, underserved population:
a qualitative exploratory study. R | Med J 2014;97:31-5.
Gheinaghi A, Sanagoo A, Jouybari L. The relationship
between religious beliefs, social support and optimism
in students of Golestan University of medical sciences. J
Advanc Med Educ 2016;1:42-8.

Asgari P, Roushani K, Mohri AM. The relationship between
religious belief, optimism and spiritual well being among
college students of Islamic Azad University 2009:27-39.
Brown J, Hanson JE, Schmotzer B, et al. Spirituality
and optimism: a holistic approach to component-baseqd,
self-management treatment for HIV. J Relig Health
2014;53:1317-28.

McFarland MJ. Religion and mental health among older
adults: do the effects of religious involvement vary by gen-
der? J Gerontol B Psychol Sci Soc Sci 2009:gbp112.



2018;66:149-155

Review

Obstructive sleep apnea and cardiovascular risks
in the elderly population
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Sleep disorder breathing (SDB) is a group of diseases common in the elderly population which are strongly
associated with development of cardiovascular comorbidities including stroke, heart failure, hypertension and
atrial fibrillation. Age-related anatomical and functional changes in upper airways are partially responsible for
increasing prevalence of SBD in the elderly. Full-night polysomnogram remains the gold standard in diagnos-
tic workup; symptoms assessment using validated scoring system such as Epworth Sleepiness Scale may
underestimate the severity of disease in the elderly population. Therapeutic approach for SDB depends on
symptoms and disease severity in addition to the presence of cardiovascular or metabolic disorders. CPAP
and NIV treatment in the elderly with associated OSA and cardiovascular disease improves quality of life and
may reduce incidence of future cardiovascular events.

Key words: Obstructive Sleep Apnea, Sleep Disorder Breathing, Cardiovascular Risk, CPAP

INTRODUCTION

Sleep disturbances (insomnia, sleep disordered breath-
ing, restless leg syndrome and periodic movement of
sleep, REM sleep behavior disorder) are common in older
adults '. Obstructive Sleep Apnea (OSA) is characterized by
frequent episodes of total and/or partial collapse of upper
airways (respectively causing apnea and hypopnea) dur-
ing sleep, for a time longer than ten seconds, in presence
of thoracic and abdominal movements. The prevalence of
OSA in general population is estimated from 9 to 38% 23
and is higher in men than in women. However, the gender
gap decreases with age; prevalence of OSA among wom-
en shows a sharp increase after the age of 50, catching
up with the males *. In a large population-based sample,
age has been reported to be a central epidemiological
factor associated with sleep-disordered breathing °. The
authors found that moderate-to-severe sleep-disordered
breathing increased significantly in participants aged 60

or older compared with younger age group. However, el-
derly patients are often under-represented in clinical sleep
studies and specific knowledge in frail patients is still lack-
ing, even in other respiratory diseases ©°. The increased
OSA prevalence among older subjects could be primar-
ily related to aging. In murine model, age-related upper
airway muscle function impairment has been proved to
be a major risk factor for sleep apnea . Likewise, similar
results have been reported in humans ''. Furthermore, in
the elderly patients the instable ventilatory control is as-
sociated to obstructive and central respiratory events 2,
OSA causes systemic adverse consequences and is as-
sociated to different comorbidities arising from different
biological pathways including those involved in metabolic
dysregulation 328,

Several researches have highlighted that OSA is an in-
dependent risk factor for cardiovascular and metabolic
diseases, involving an increased risk to develop systemic
and/or pulmonary hypertension, arrhythmias, heart failure,
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coronary heart disease, stroke and diabetes though differ-
ent molecular pathways not fully elucidated 2°-%2,
Sunnetciouglu et al. * showed that increased oxidative
stress and failure in antioxidant mechanisms have been
observed in obstructive sleep apnea.

An integrated approach in older patients harbouring these
co-morbid respiratory disorders may results in better out-
comes when compared to standard therapies 2.

This review investigates the principal features of OSA
pathogenesis and cardiovascular consequences among
older subjects. Thus, we debate the management and
therapeutic strategies in this subgroup of patients.

SLEEP DISORDERED BREATHING EPIDEMIOLOGY

A growing body of research have documented that SDB
prevalence increases with age. According to the World
Health Organization, the number of people aged 65
years or older is projected to grow to nearly 1.5 billion in
2050 and the amount of older people affected by SDB
is expected to increase similarly. In view of these consid-
erations, it should not be surprising that untreated SDB in
older adults is associated with significant medical costs “°.
SDB is an umbrella term including obstructive sleep ap-
noea (OSA), primary or secondary Central sleep apnoea
(CSA), high-altitude periodic breathing, Cheyne-Stokes
respiration and hypoxemia disorders secondary to various
pulmonary and chest pathologies. OSA is the most com-
mon SDB and it is characterized by a distinctive snoring
pattern caused by intermittent airway collapse, resulting in
drowsiness, as the most common symptom. The count
of apnoea and hypopnea episodes per hour of sleep is
known as apnea hypopnea index (AHI).

The prevalence of SDB in people aged 65 years or older
has been reported above 20% in various epidemiological
studies . In frail elderly patients, prevalence rates reach
as high as 60% “'.

In large sleep cohort clinical study % 43, the prevalence
of SDB in older adults has been assessed stratifing the
study population into two age categories, younger than
60 years and 60 years or older patients. Moderate-to-
severe sleep-disordered breathing increased significantly
in older participants compared with those in the younger
age group “.

The known risk factors for SDB in older adults, include
male gender, positive family history, smoking, several
craniofacial abnormalities, central obesity 5. Data from
Miner et al. ' reported that the difference in prevalence
of SDB between men and women seemed to diminish
in participants aged 60 years or older, probably because
of the increased proportion of postmenopausal women
in this age category. Although women and men with an
AHI of 15 or more had a similar BMI, women had a lower

neck circumference and waist-to-hip ratio compared
with men. This finding confirms that not only central
obesity but also hormonal status affects the prevalence
of sleep-disordered breathing in women. Many studies
aim to determine whether sleep apnea in the elderly
constitutes a specific entity. Many studies investigate
several mechanisms proposed to account for the higher
prevalence of sleep apnea in elderly. They include the
increased upper airway resistance during sleep with ad-
vancing age and upper airway diameter narrow in older
people due to increased pharyngeal wall fat deposit and
bony structure changes.

Edwards et al. *6 showed that collapsibility of the pharyn-
geal airway worsens with aging, whereas the sensitivity of
the ventilatory control system. In younger adults, domi-
nant traits likely to contribute to the pathogenesis of OSA
may be the reduced upper airway collapse and a higher
ventilatory response to the disturbance of ventilation to-
gether with greater ventilatory demand. By the contrast
OSA in older adult could be considered as a unique phe-
notype due to a worsening of the upper airway anatomy/
collapsibility, mitigated by a reduced ventilatory demand
and feedback control sensitivity. Although the age related
reduction in ventilatory drive should protect against OSA,
any reduction in the predisposition toward OSA is bal-
anced by worsening anatomy with age “.

SDB, in older populations as in younger ones, is asso-
ciated with serious outcomes including stroke, occult
nocturnal hypertension, open angle glaucoma, falls with
fractures, impaired quality of life decreased, pain tolerance
fraitty and mortality “°.

The combination of sleep and ventilatory instability is likely
to account for the high occurrence of central events in the
elderly, a situation that is not observed in younger subjects
with sleep instability. Untreated SDB in the elderly appears
to have a lesser impact on mortality than in middle-aged
adults. The milder clinical impact of OSA in older adults
could be based on the underlying mechanism of wors-
ening upper airway anatomy and reduction in ventila-
tory drive, supporting the concept of redefining OSA as
a different phenotype in young versus old individuals, not
based purely on AHI 6.

SLEEP-DISORDERED BREATHING
PATHOPHYSIOLOGY

Several mechanisms have been proposed to clarify the
increased prevalence of sleep breathing SDB in older
subjects. Firstly, the parapharyngeal fat pads deposi-
tion increases significantly in the elderly population
rea and regardless the BMI. Thus, the ratio of antero-
posterior to lateral length of the bony shape become
progressive lower with aging and can be associated
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to soft palate length increase. Finally, the genioglos-
sus nerve has been showed to be less responsive to
negative pressure 4. Central events in the elderly are
more frequent than middle age population because of
increasing sleep fragmentation and ventilatory instabil-
ity 8. Several studies have investigated the correlation
between sleep breathing disorders and cardiovascular
risk, with contrasting results. While in the young middle
age population severe untreated OSA is related to high-
er risk due to cardiovascular mortality, in the elderly this
association is not so clear. Punjabi and colleagues *°
in a multicentric prospective community based cohort
study — The Sleep Heart Health Study — investigated
the cardiovascular effects of SDB in subjects aged 70
or older. They did not observe a significant increase of
all cause mortality related to sleep breathing disorders.
Conversely, Martinez Garcia and colleagues  in their
prospective, observational study have found that un-
treated severe OSA is associated with an higher risk
of mortality from stroke and from heart failure, but not
from ischemic heart disease compared with patients
that did not suffer from OSA. CPAP treatment compli-
ant patients reduced risk of cardiovascular mortality to
levels similar to mild-moderate OSA untreated group or
non OSA subgroup 5'. The ischemic preconditioning
hypothesis suppose that intermittent hypoxia in SDB
could trigger collateral neovascularization genesis, giv-
ing a sort of protection versus cardiovascular ischemic
accidents %2, SDB are also associated with heart rhythm
disorders onset and particularly with Atrial Fibrillation
(AF). Tung et al. ® performed a subgroup analysis in
the cohort of patients affected by AF in the population
of The Sleep heart Health study in order to assess the
linkage between obstructive sleep apnea, central sleep
apnea and AF. Mean age of this of this group was 62.8
years at baseline. Results of the study showed that
atrial fibrillation was more common in severe obstruc-
tive sleep apnea than in mild OSA but no statistical
significant association between OSA and incident atrial
fibrillation has been demonstrated. Conversely, Central
sleep apnea, defined by CAl > 5/h by Cheyne stokes
respiration or by a combination of them, was associated
with a significant increase in the odds of developing AF.
Periodic arousals and intermittent variation in PaCo2
as occurs with CSA, may predispose to arrhythmia by
enhancing sympathetic activation, changing the sensi-
tivity of central chemoreceptors to PaCo2 and causing
structural and electrical remodeling of the heart 2. The
Wisconsin Sleep cohort study was designed to evalu-
ate the relationship between obstructive sleep apnea
during REM sleep and prevalent and incident hyper-
tension, comparing apnea-hypopnea events during
non rem sleep and rem sleep and their correlation with
blood pressure. Conclusions of the study underlined

that only REM-OSA group was associated with a sig-
nificantly higher prevalence of hypertension 54. Further
prospective studies are needed to evaluate the correla-
tion between REM OSA and hypertension in the elderly
population.

DIAGNOSIS AND TREATMENT

RESULTS IN THE ELDERLY POPULATION

OSA is characterized by a distinctive snoring pattern
caused by intermittent airway collapse; there are periods
of snoring or brief gasping followed by cessation of respi-
ration lasting at least 10 seconds. Patients are not aware
of snoring and nighttime arousals, but often they complain
excessive daytime sleepiness. These patients present
apneas (complete cessation of respiration) and/or hypo-
pneas (30% reduction in airflow associated with 4% oxy-
gen desaturation) both lasting more than 10 seconds and
occur several times during the night, leading to frequent
arousals and fall in oxygen saturation. Physical examina-
tion findings that supports OSA include: neck circumfer-
ence > 40 cm in males and 37 cm in females, body mass
index (BMI) > 25 kg/m?, low-lying soft palate, elongated
uvula, large tongue, or large tonsils or narrow distance be-
tween the tonsillar pillars. In elderly, an additional risk factor
is an edentulous state, as this leads to a reduction in the
vertical dimension that increases the occurrence of upper
airway obstructive events “°. The impact of OSA may be
more severe in older people, including increases in the risk
of falls and fractures and in overall fragility and mortality.
OSA can also affect cognitive function and quality of life 5°.
Epworth Sleepiness Scale may be used to document
day-time sleepiness and it is significant if the total score of
the evaluation items is 11 or higher, but in elderly patients it
could underestimate the disorder because of other caus-
es of insomnia (i.e. depression or medications) or nocturia
(i.e. prostate adenoma in men or urinary incontinence in
women), the under-report of nocturnal symptoms (snor-
ing, choking etc.) in who do not have a bed partner, and
the fact they may not drive. Periodic leg movements (PLM)
have high prevalence in elderly subjects and may co-exist
with SDB contributing to sleep fragmentation and daytime
symptoms °'.

The “gold standard” for the diagnosis of SDB is full-night
polysomnogram (PSG). The total number of apnea and
hypopnea episodes per hour of sleep is known as apnea/
hypopnea index (AHI) and is considered significant in pres-
ence of 5 or more events per hour of sleep in patients with
symptoms or comorbidities, and > 15 events per hour in
patients without symptoms or comorbidities. Staging of
OSA is the following: mild AHI 6-15, moderate AHI 16-30,
and severe AHI > 30.
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Management of sleep disorders includes a careful respira-
tory functional assessment coupled with comorbidities di-
agnostic evaluation -4,

Treatments for SDB depend on the symptoms and disease
severity, and the presence of cardiovascular or metabolic
disease. In mild-to-moderate SDB, positional measures
and oral mandibular advancement splints are used. Oral
appliances, prescribed by a qualified dentist, are helpful
in improving respiration and sleep quality in patients with
mild-to-moderate OSA. The mouthpiece is prepared so
that the lower jaw and tongue are pushed forward dur-
ing sleep. The effectiveness of the use of oral appliances
is not specifically studied in older adults mainly because
of incidence of their edentulous state. Although there is
no full remedy for OSA, in moderate-to-severe OSA (as-
sociated with other comorbidities) continuous positive
airway pressure devices (CPAP) are considered the most
cost-effective treatment and the gold standard treatment.
During sleep, these devices remove apnoeas by continu-
ously running air from a mask and applying pressure so
the airway obstruction is prevented. Manual CPAP device
is usually preferred. Bilevel PAP device is advisable when
the patient is not able to tolerate CPAP pressure or when
PAP pressure requirement is > 20 cmH,O. Several meta-
analysis showed that CPAP is the most effective treatment
for OSA. In patients with severe OSA who cannot tolerate
CPAP therapy, behavioral modification and oral appliances
may be used.

In elderly patients with severe OSA, CPAP treatment re-
sults in an improvement in quality of life, including day-
time and night-time symptoms, as choking, nocturia and
daytime sleepiness, depression, anxiety and memory 2.
Some reports have shown that severe OSA was a high-
risk factor for cardiovascular mortality in elderly patients ©°.
Some authors showed good results on improvement in
hypertension and heart failure that are considered severe
complications related to OSA.

Evidence for the effectiveness of CPAP treatment for the
secondary prevention of cardiovascular events (CVEs)
in elderly patients are scarce “° %, Martinez-Garcia et
al. 5" reported that not treated severe OSA in elderly
patients was associated with a twofold increase in car-
diovascular mortality compared with elderly patients
without OSA. Other evidence shows that in elderly pa-
tients, severe OSA not treated with CPAP was associ-
ated with an increase in cardiovascular mortality due to
stroke and heart failure, whereas treatment with CPAP
reduced CVEs, including re-hospitalization due to heart
failure, acute coronary syndrome, arrhythmia, stroke,
and aortic dissection 8. CPAP treatment seems to inhibit
the development of CVD, directly reducing intrathoracic
negative pressure and venous return. Moreover, it re-
duces the intramural pressure, lowers pulmonary capil-
lary wedge pressure, and increases cardiac output in

patients with heart failure. Furthermore, CPAP indirectly
reduces sympathetic nervous activity, oxidative stress,
and inflammation. These effects may contribute to the
prevention of coronary plaque rupture, thrombotic for-
mation, arrhythmias, and cardiac dysfunction ©7.

SLEEP-DISORDERED BREATHING
AND FRAILTY

CURRENT KNOWLEDGE AND PERSPECTIVE

Frailty impacts negatively on long-term outcomes and
intrinsically increases mortality risk. Frailty is generally con-
sidered as “primary” when it is independent from specific
clinical disorders or “secondary” when underlying chronic
comorbid conditions are present. In a cross-sectional
study including subjects aged 74.2 + 6.3 years, Galizia et
al. showed that both COPD (HR = 1.34; 95% CI = 1.02-
1.81; p = 0.042) and frailty score (HR = 1.69 for each unit
of increase of frailty; 95% Cl = 1.42-2.00; p < 0.001) were
predictive of long-term mortality in a 12-years follow-up.
Interestingly, influence of frailty on mortality was higher in
presence of COPD €,

Similar results have been reported in chronic cardiovascu-
lar and metabolic diseases %270,

Sleep breathing disorders may influence both preva-
lence and severity of age-related chronic comorbidi-
ties as well frailty of older subjects. Ensrud et al. ' re-
ported a strong correlation between frailty status and
prevalence of sleep disturbances, including poor sleep
quality, excessive daytime sleepiness, short sleep dura-
tion, nocturnal hypoxemia and sleep fragmentation;
however there are several multiparametric indexes to
measure frailty and there is not general consensus on
standard definition 2. Future researches in sleep disor-
dered breathing should include the two principal tools to
evaluate the frailty, “Fried’s frailty” and “frailty index” to best
define phenotype of elderly subject ™.

CONCLUSIONS

Identification of causes of sleep disordered breathing in
the elderly is crucial to provide, for clinicians, appropriate
treatments.

Management of sleep disordered breathing includes
a multidimensional evaluation of cardiovascular and
metabolic associated disorders. CPAP and NIV treat-
ment in this age group with OSA and cardiovascular
diseases improves quality of life and could be associ-
ated with prevention of future cardiovascular events,
though further studies in this subgroup are required.
Finally, the implementation of adherence to CPAP is an
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urgent need and specific strategies should be carefully
evaluated in the clinical setting.
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CuinicaL OBSERVATIONS IN GERIATRICS

Hyponatremia initial presenting feature of normal pressure
hydrocephalus in elderly patient: a rare case report

S. Kumar, P. Bhayani, D. Hathi, J. Bhagwati
Jawahar Lal Nehru Medical College, Datta Meghe Institute of Medical Sciences (Deemed to be University): Wardha, Maharashtra, India

A 70 year old male presented with unsteadiness, declining cognitive functions and urinary incontinence, with
serum sodium level of 108 meg/L and serum osmolality of 268 mosm/kg. His computerized tomography scan
of Brain showed ventriculomegaly which made us to keep the possibility of Normal Pressure Hydrocephalus
(NPH). This case report highlights about suspecting syndrome of inappropriate antidiuretic hormone secretion
(SIADH) due to hyponatremia as an important differential in a case of Normal Pressure Hydrocephalus. The-
oretically, hyponatremia may occur in NPH, but only three associated cases of SIADH have previously been

reported in the literature and first in India.

Key words: Hyponatremia, Normal Pressure Hydrocephalus, Elderly, SIADH

INTRODUCTION

Normal pressure hydrocephalus is a rare condition which
is clinically characterized by triad of gait disturbance, in-
continence of urine and decline in cognitive function result-
ing from ventriculomegaly without elevated CSF pressure.
Etiology of NPH is unknown; current theory suggests
there is diminished vascular compliance . The disorder
of SIADH is due to non physiological release of hormone
from the neurohypophysis due to low plasma osmolality.
Theoretically hyponatremia may occur in NPH, but till late
only three associated cases of SIADH has been reported
in literature . Here a case of elderly male with typical
clinical features and brain imaging consisting with NPH ac-
companied by hyponatremia due to SIADH is presented.

CASE REPORT

A 70 year old male patient was admitted in medicine
intensive care unit of our hospital with complaint of uri-
nary incontinence since 6 month, generalized weakness,
unsteadiness and giddiness. Patient’s relatives also gave

history of forgetfulness on and off. There was no history
of swelling in lower limbs. There was no history of head
trauma, cerebrovascular episodes and chronic illness like
hypertension or diabetes. There was no history of chronic
urinary tract infection, benign prostatic hypertrophy and
diuretic use. He was non smoker and non alcoholoic.

On examination, the patient was conscious, disoriented
to time, place and person. His BP was 110/70 mmHg,
pulse of 110 beat per minute, normal Jugular Venous
Pressure, and respiratory rate of 20 per minute. There was
no edema in lower limb. His pupils reacted appropriately
to light and there was no papilledema on fundus exami-
nation. There was no postural hypotension. Rest of the
systemic examination was normal. Neurological examina-
tion showed mild cognitive function impairment with ataxic
gait. His speech was normal and there was no evidence of
any sensory deficit.

On routine investigations his Complete blood count was
within normal limit. Renal function test was done which
showed blood urea of 40 mg/dl, serum creatinine of 0.9
mg/dl, serum sodium levels of 108 mmol/L, potassium
of 4.5 mmo/L. His thyroid and hepatic profile was within
normal limits. His chest X-ray was normal. In view of low
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serum sodium, we investigated for serum Osmolality which
was 268 mOsm/kg, urine Osmolality was 158 mOsm/kg
and urine sodium was 24 mmol/L. In this patient, hypona-
tremia associated with decreased osmolality with inap-
propriately increased urine osmolality, natriuresis, normal
thyroid and adrenal function, albbsence of renal, hepatic, or
cardiac disease makes the diagnosis of SIADH.

His computerized tomography scan of Brain revealed
disproportional enlargement of the temporal horns of the
lateral ventricles with diffuse periventricular and confluent
white matter signal changes (Fig. 1).

His sodium was corrected with 3% and normal saline
infusion in due course. He became oriented, as well
as unsteadiness and giddiness also improved. He did
not undergo neurosurgical intervention due to financial
constraint, hence was subjected to therapeutic lumbar
puncture where 20 ml of CSF was drained which was
under normal pressure after which there was subjective
improvement in the patient’s symptoms. There was no
recurrence of hyponatremia after treatment with 3% and
normal saline along with CSF drainage by lumber punc-
ture. Patient had partial improvement in cognition, his gate
and urinary incontinence also improved. Blood chemistry
became normal.

DISCUSSION

This patient developed hyponatremia because of SIADH

which was part of NPH, a relatively rare form of hydro-

cephalus especially in elderly. The temporal profile of

symptomatology of this patient like forgetfulness, ataxia

and urinary incontinence in the presence of characteristic

ventriculomegaly from the brain imaging was diagnostic

of NPH.

Essential diagnostic criteria for the diagnosis of SIADH are:

e serum sodium < 135 mmol/L;

e decreased measured plasma osmolality (< 275
mOsm/kg);

e urinary osmolality > 100 mOsm/kg during Hypoto-
nicity;
clinical euvolemia;
no clinical signs of contraction of extracellular fluid
(e.9. no orthostasis, tachycardia, decreased skin
turgor or dry mucous membranes);

e no clinical signs of expansion of extracellular fluid
(e.g. no edema or ascites);

e increased urinary sodium excretion > 30 mmol/L
with normal dietary salt and water intake;

e normal thyroid and adrenal function determined by
both clinical and laboratory assessment;

® no recent use of diuretic agents.

Supporting diagnostic criteria are:

e plasma uric acid < 4 mg/dL;

Figure 1. Computerized tomography scan of Brain showing dispro-
portional enlargement of the temporal horns of the lateral ventricles.

blood urea nitrogen < 10 mg/dL;

fractional sodium excretion > 1%;

fractional urea excretion > 55%;

failure to improve hyponatremia after 0.9% saline
infusion;

e improvement of hyponatremia with fluid restriction 4.
In this patient hyponatremia was accompanied by de-
creased osmolality with inappropriately increased urine
osmolality, natriuresis, normal thyroid function, absence
of renal cardiac and hepatic disease, a classical feature
of SIADH and NPH was tenable.

Hyponatremia due to SIADH in a patient with NPH is
thought to be result from the mechanical pressure on the
hypothalamus from the third ventricle. Possible explana-
tion for this hypothesis is that many patients with NPH
show response to CSF shunting 2.

In conclusion SIADH, an extremely rare metabolic mani-
festation of NPH should be considered whenever a hy-
ponatremia is considered especially in elderly.
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Drug hypersensitivity cutaneous diseases in the elderly
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The worldwide increase of life expectancy, changes in immunological capacity, comorbidities and polytherapy
are responsible for the increasing prevalence of geriatric drug related allergic skin diseases. In the elderly other
factors contribute to the onset of these phenomena, such as changes in the structure of the skin and mucous
tissues. The integrity of the epithelial barrier in old people is compromised by the loss of its constituents, that
predisposes to alterations of the hydrolipidic film with dryness, xerosis and pruritus. Also at the skin level are
frequently found abnormal immunological reactions towards new antigens and a chronic inflammatory state
that predisposes to a response oriented towards the Th2 cytokinic pattern, allowing allergens to penetrate
into tissues. Nevertheless, in the elderly drug related allergic disorders, in particular at the skin level, are often
underdiagnosed and difficult to treat.

Among the IgE mediated cases, urticaria and angioedema are frequent. However, there are also cell-mediated
mechanisms; in particular delayed type reactions to drugs often arise in the elderly for the reiterate use of top-
ical medications (anesthetic, antibiotic and anti-inflammatory creams).

A detailed anamnestic history is essential to establish the causal link between an adverse drug reaction and
the specific drug. Moreover, in some cases it is necessary the specific knowledge of the histological picture.

Key words: Drug allergy, Drug hypersensitivity, Elderly

INTRODUCTION

During senescence important changes contribute to the
fragility of the elderly skin. In particular, the production of
type 1 collagen is reduced during senescence; its reduc-
tion is responsible for the skin thinning and for the worsen-
ing of skin functions. Fibroblasts present an alteration in
the spread due to the fragmentation of the collagen fibers,
secondary to an increase in the synthesis of prostaglandin
E2T.

The decrease in the activity of fibroblasts can also be re-
sponsible for the elasticity rupture of the elderly skin that
appears atrophic, with thinning of the dermal papillae, also
due to the loss of hydration and to the changes in the
blood flow; it can also lead to the reduced production of

sebum, sweat glands atrophy and immune responses
modification 2.

Therefore aged skin appears atrophic, with notes of dry-
ness, fragility, alterations in pigmentation, roughness and
greater tendency to xerosis. These factors affect the health
conditions of the elderly skin, with a marked increase in
infectious, autoimmune or neoplastic diseases. In addi-
tion, these anatomical and functional changes in the skin
district predispose to the appearance of cutaneous drug
allergic diseases %*.

In the elderly the skin becomes particularly sensitive to the
action of the sun rays with consequent increase of ery-
thema, photo-dermatitis or photo-contact dermatitis and
neoplastic skin lesions.

Photosensitivity phenomena in the elderly are particularly
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relevant for the frequent use of drugs. In fact, phototoxic
reactions may occur after intake of common orally admin-
istered drugs such as diuretics, cardiac agents and antidi-
abetics. Photo-contact dermatitis is due to perfumes and
other agents contained in topical medications used by the
elderly. Actinic dermatitis, the most disturbing disorder of
this type, should be reported °.

Hypersensitivity drug reactions (type B) can be classified,
depending on the timing of the reaction, as immediate and
delayed. Conventionally, immediate drug reactions occur
within one hour after drug intake but may occur also sev-
eral hours after the exposure. Delayed reactions occur
more than 24 hours after exposure. The different time of
onset generally implies different pathogenic mechanisms.
Non-life-threatening cutaneous adverse drug reactions
are frequent and include allergic contact dermatitis (ACD),
urticaria, macopapular exanthema/morbilliform eruptions,
photo-distributed drug reactions, fixed drug eruptions .

CUTANEOUS ADVERSE DRUG REACTIONS

ALLERGIC CONTACT DERMATITIS

The alteration of the barrier function is responsible for the
onset of ACD, an inflammatory dermatitis, intensely itchy,
characterized by erythemato-vesicular lesions with a ten-
dency to desquamation or to lichenification. Controversial
is the datum concerning the number of Langerhans cells,
although, more frequently in the literature it is reported that
their percentage would not decrease in senile age. Above
all CD4+ and CD8+ lymphocytes seem to contribute to
the immune response immunology in the ACD with IL-17
production and lymphocytic infiltrate at the site of the le-
sion. In the elderly the main haptens responsible for ACDs
are nickel, perfume and balsam of Peru in addition to topi-
cal medications, including antibiotics, anti-inflammatory
ointments, anesthetics and corticosteroids, frequently
used for the treatment of skin ulcers or other skin diseas-
es. It is always advisable to perform targeted allergy tests
using patch test indicated by national or regional medical
societies (e.g. SIDAPA series). Differential diagnosis must
be addressed to other dermatology diseases including
scabies, seborrheic dermatitis, psoriasis, stasis dermatitis
and atopic dermatitis 2.

URTICARIA

Few studies have examined the prevalence of hives in the
elderly and the causes that more frequently support the
appearance of urticaria. Furthermore, nowadays there are
no specific protocols for the diagnosis and the treatment
of urticaria in the subjects over 65 years old. With par-
ticular reference to EAACI/GA2LEN/EDF/WAOQO guidelines
hives are distinct as “acute” and “chronic” and classified

as “spontaneous” or “induced” depending on whether it
manifests itself spontaneously or it is caused by induc-
ible stimuli. Cutaneous lesions are characterized by the
transient appearance of smooth, slightly elevated plaques
(wheals), intensely itchy and sometimes associated with
angioedema. When etiology is not identified, diagnosis of
chronic spontaneous urticaria (CSU) is made.

In general, the pathogenesis of CSU is difficult to detect,
also if a percentage between 0.5 and 1% suffers from
CSU and at least a quarter of the population has experi-
enced hives during its lifetime. It occurs more frequently in
the female sex with an incidence equal to about double. In
turn, acute urticaria is a clinical manifestation of immediate
drug hypersensitivity reactions.

Some authors °° take into consideration the possible cor-
relation between urticaria-angioedema syndrome, comor-
bidity and polypharmacy in elderly population and reports
that in this range of age urticaria is more tied to some
internist  pathologies including autoimmune diseases,
neoplasms, immune-proliferative diseases, diabetes and
thyroid disorders. Moreover, in the elderly population the
incidence of urticaria is greater if patients take a number of
drugs higher than three. This last aspect is related to the
degranulation of mast cells induced by drugs, both with
immunological and non-immunological mechanisms and
to the changes in pharmacokinetics related to age, espe-
cially in patients who take drugs that block angiotensin
receptors 113,

Non-steroidal anti-inflammatory drugs (NSAIDs) are
responsible for a large spectrum of hypersensitivity re-
actions and are considered the first or second cause of
hypersensitivity reactions to drugs. Acute skin diseases
induced by NSAIDs comprise: i) NSAIDs-exacerbated
cutaneous disease (NECD) induced by aspirin or other
NSAIDs manifesting as wheals and/or angioedema oc-
curring in patients with a history of chronic spontaneous
urticaria; i) NSAIDs-induced urticaria/angioedema (NIUA):
induced by NSAIDs manifesting as wheals and/or angi-
oedema occurring in subjects without history of chronic
spontaneous urticaria; i) Single-NSAID-induced urticaria/
angioedema or anaphylaxis (SNIUAA) that is an immediate
hypersensitivity reactions to a single NSAID or to several
NSAIDs belonging to the same chemical group, manifest-
ing as urticaria, angioedema and/or anaphylaxis. NECD
and NIUA are determined by ciclo-oxigenase 1 inhibition
while SNIUAA is considered an IgE-mediated reaction 4

(Fig. 1).

ANGIOEDEMA

Regarding angioedema, also defined as Quincke’s an-
gioneurotic angioedema, it is generally drug-dependent in
the elderly patients. There are many drugs that can play
a role, including NSAIDs, angiotensin converting enzyme
inhibitors  (ACEis), radiocontrast means, angiotensin I
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Figure 2. Angioedema of the lips induced by enalapril intake.

receptor antagonists, antibiotics, proton pump inhibitors,
statins, fibrinolytic agents, estrogens, diuretics, calcium
antagonists, beta blockers and psychotropic drugs (sero-
tonin reuptake inhibitors).

Angioedema may occur in 0.1 to 0.7% of treated patients.
It affects the head, neck, face, lips, tongue and larynx with
potentially lethal upper airway edema. It can also be resist-
ant to treatment and be fatal (Fig. 2).

The mechanism in patients taking ACEi is due to ACE
inhibition, which blocks the conversion of angiotensin, re-
duces the bradykinin catabolism and increases its activity.
The decreased activity of aminopeptidase P and dipeptidy!
peptidase P in the degradation pathways of substance P
also seems to play a role.

Acquired C1 inhibitor deficiency (AAE-C1-INH) can occur
in older patients and it is due to the activation of the classic
pathway of the complement system accelerated by the
catabolism of C1-INH due to neoplasms of lymphatic tis-
Sue or autoimmune diseases.

The prevalence of angiotensin converting enzyme inhibitor
of angioedema (AE-ACE) is relatively high, between 0.1-
2.2% and should be suspected in all patients with AE who
are receiving ACEi. Normal levels of complement factors
help to strengthen the clinical suspicion and to exclude
the possibility of AE with C1-INH deficiency. These data
suggest that in these cases a careful evaluation of the pa-
tient’s drug therapy should be encouraged (especially for
aspirin and ACEi), besides the evaluation of autoimmune
or neoplastic diseases °.

EXANTEMATOUS, MORBILLIFORM OR MACULOPAPULAR
ERUPTIONS

These clinical entities represent 95% of all cutaneous drug
eruptions. Their clinical features consist of erythematous
papules and macules than can become confluent and
widespread. Low fever, mild eosinophilia and pruritus
can be present. It generally occurs 4-14 days after drug
discontinuation. The onset may be faster in previously
sensitized patients.

FIXED DRUG ERUPTION

The clinical presentation is an unique itchy, round, well-
circumscribed, erythematous macule or dusky plaque on
the skin or on the mucosal surfaces (Fig. 3). Infrequently
a small number of macules can be present. The lesions
recur on the same area in case of re-exposure to the same
offending drug. It is generally benign with the exception of
the uncommon severe generalized bullous subtype ©.

SEVERE CUTANEOUS ADVERSE REACTIONS
(SCARS)

SCARs encompass several hypersensitivity drug reac-
tions and are mediated by type IV reactions according to
Gell and Coombs classification. They include Stevens-
Johnson syndrome/toxic epidermal necrolysis (SJS/TEN),
drug reactions with eosinophilia and systemic symptoms
(DRESS) and acute generalized exanthematous pustulo-
sis (AGEP).

Most common offenders are allopurinol (the highest agent
in Europe, China and USA), aromatic anticonvulsivants,
antibiotics, sulphonamides and oxicam NSAIDs .
Stevens-Johnson syndrome/toxic epidermal necrolysis
This spectrum of conditions is one of the most common
among SCARs (prevalence 1-7 per million) and is associ-
ated with high mortality (up to 40%). It is characterized
by cutaneous detachment, blisters, necrosis and erosive
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Figure 3. Fixed drug eruption.

mucositis of more than 2 districts. It can be preceded by
macules and widespread flat target lesions. Early painful
erythema of palms and feet is a typical feature. Fever and
influenza-like symptoms may be present. In SJS the af-
fected skin area is less then 10%, in TEN the detachment
involves more than 30%. In between lies the SIS/TEN
overlap syndrome ¢16, The onset is usually 4-28 days after
the start of the offending drug ™.

Erythema multiforme mayor is usually associated to viral
infections and only a minority of cases seems to be as-
sociated with drug reactions. It differs from SJS/TEN for
the distribution of target lesions which affect acral areas
(Figs. 4-5). Chronic kidney disease and the use of diuretics
is associated with an increased risk of allopurinol-induced
SJS/TEN. Liver disease and HIV infection may be a risk
factor of SUS/TEN. A recent Portuguese study observed a
significant association between in-hospital mortality con-
sequent to SUS/TEN and advanced age and liver disease.
In this study the median age of the affected patients was
63 years and the main drug classes responsible of SJS/
TEN were antibiotics, uric metabolism drugs, anticonvul-
sivants and antivirals. Moreover, advanced age is a risk
factor included in SCORTEN (SCORe of Toxic Epidermal
Necrosis) severity scale °,

DRUG REACTIONS WITH EOSINOPHILIA AND SYSTEMIC
SYMPTOMS

DRESS is one of the most common SCARs with an esti-
mated prevalence of 1-4 per million. The eruption is most
commonly urticaria-like or an exanthema. The onset is
usually 2-6 weeks after the initiation of drug therapy. Fe-
ver, facial and acral edema, lymphadenopathy, leucocyte
abnormalities (leukocytosis, eosinophilia and/or atypical
lymphocytosis), hepatitis, non erosive mucositis, nephri-
tis, pancreatitis, pneumonitis and myocarditis have been
reported. It can be associated with reactivation of human
herpesvirus-6 and -7 and Epstein-Barr virus. Advanced
age and renal failure are risk factors for DRESS. Mortality
rate is estimated at 10% ©.

Figure 4. Erythema multiforme mayor associated to viral in-
fections.

ACUTE GENERALIZED EXANTEMATOUS PUSTULOSIS

Non-follicular, sterile pustules and erythema are typical
clinical signs of AGEP. Mucosal surfaces are also involved
in 20-25% of patients with AGEP. It may include fever,
leukocytosis, neutrophilia, eosinophilia and hypocalcemia,
hepatitis, renal insufficiency and respiratory distress. The
onset is typically 1-2 days after the start of the offending
drug. Its prevalence is estimated 0.35-5 per million. Mor-
tality is lower than 5% .

CONCLUSIONS

In conclusion, drug allergic reaction at skin level is an
emerging problem in geriatric age. The structural changes
in old cutaneous physiology can favor the onset of atopic
dermatitis, ACD, urticaria and angioedema. Furthermore,
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Figure 5. Target lesions induced by drug intake.

the use of numerous drugs and immune system modi-
fications predispose to drug-induced adverse reactions,
the incidence of which is directly correlated with the
number of pathologies that elderly people are suffer-
ing from 8. “Danger signs” of delayed cutaneous drug
reactions are intense facial involvement, atypical target
or bullous lesions, epidermolysis, hemorrhagic necrotiz-
ing lesions, purpura, widespread dark-red erythema,
extensive pustulosis, painful skin, mucosal involvement,
generalized lymphoadenopathy, epatopathy, nephropa-
thy °. Management of drug hypersensitivity reactions
include prompt diagnosis, removal of the culprit drug
and early treatment.
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