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Introduction

The elderly constitute a steadily growing patient pop-

ulation. In Western Europe, 17.8% of the population

aged 65 years or older in 2008; 8.5% aged at least

75 years (1). Greece is ranked 4th among the

‘world’s oldest countries’; 19.1% of the population

was 65 years and older in 2008 (1). The elderly are

associated with specific patterns of morbidity, with

chronic, non-communicable diseases comprising

most of the cases. The heavier burden of disease in

elderly living in high-income countries in 2001 was

considered to derive (in descending order) from is-

chaemic heart disease, cerebrovascular disease,

depression, Alzheimer’s disease (and other demen-

tias), lung and respiratory tract cancers, hearing loss,

chronic obstructive pulmonary disease, diabetes mell-

itus, alcohol abuse and osteoarthritis (2).

As a result of the common above-mentioned types

of comorbidity of various severity, polypharmacy, as

well as social factors (including neglection ⁄ abandon-

ment), elderly, frail individuals are considered as

more vulnerable to specific types of morbidity. Spe-

cifically, climatic changes seem to have a greater

impact on elderly compared with younger individu-

als. In particular, excess elderly mortality has been

reported during heat waves. Of note, elderly women

(> 75 years) are considered to be affected the most

(3,4). Winter has also been associated with excess

cardiovascular mortality in the elderly (5), while

influenza-related mortality in the elderly was also

high (6). In addition, published evidence suggests
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that in-hospital mortality is considerably high for

elderly patients (7). In this regard, outpatient, pri-

mary care health services seem to be valuable for this

subpopulation (8).

In our clinical practice, we have experienced a

consistent increase in the morbidity of elderly in

Greece during August. In this regard, physicians

sometimes refer to this observation using the infor-

mal term ‘Augustitis’. The SOS Doctors comprise a

network of physicians performing house-call visits,

which is primarily utilized by the elderly (9). In this

context, using data from the SOS Doctors, we sought

to prospectively evaluate the comparative morbidity

of elderly between August and November of the

same year (2010).

Methods

Ethics statement
The study was approved by the ethics committee of

the SOS Doctors network. Written informed consent

was not considered necessary by the ethics commit-

tee.

Study design and patient population
We conducted a prospective observational study. For

each patient, a standardized case report form was

completed by the physician on-site and a follow-up

call was performed 1 week later by a secretary of the

SOS Doctors. The data collection took place for

3 weeks in August (8 ⁄ 2 ⁄ 2010–8 ⁄ 22 ⁄ 2010) and

3 weeks in November (11 ⁄ 1 ⁄ 2010–11 ⁄ 21 ⁄ 2010). The

study population comprised of all patients ‡ 75 years

old who requested medical services from the SOS

Doctors in Attica, Greece during the study periods.

The study was approved by the Ethics Committees of

SOS Doctors, Greece and the Alfa Institute of Bio-

medical Sciences (AIBS), Athens, Greece.

Data collection
The collected data consisted of the date and time of

physician visit, patients’ demographics (i.e. age, gen-

der, marital status, living conditions), morbidity (i.e.

primary illness and comorbidity, need for hospital-

ization), and management, as well as the evolution

of the patients’ primary illness and overall health sta-

tus. We analysed the data and compared the two

patient groups (August vs. November) with regard to

these variables.

Definitions of analysed outcomes
Our primary outcomes were mortality (1-week, all-

cause mortality) and physician’s recommendation for

emergency hospitalization. Secondary outcomes

included the outcome of patients’ primary illness

(improved, stable or deteriorated) and overall health

status (improved, stable or deteriorated), assessed at

the follow-up.

Data analysis
To identify any differences with regard to the evalu-

ated outcomes between the compared groups, we

performed a univariate analysis for both primary and

secondary outcomes. In addition, to identify any fac-

tors independently associated with the primary out-

comes we performed a multivariate analysis.

Continuous patient characteristics (i.e. age) were

compared between the groups using the Student’s t-

test (for normally distributed variables) or Wilcoxon

rank-sum test (for non-parametric variables). Cate-

gorical variables (i.e. gender) were compared using

the v2 test. For multivariate analyses, we used binary

logistic regression models. Variables having a signifi-

cant association (p < 0.1) with the examined out-

comes in the univariate analysis were entered in a

multivariate backward, stepwise, binary logistic

regression model and the adjusted odds ratios (OR)

and 95% confidence intervals (CI) were calculated.

All analyses were performed with spss 17.0 software

(SPSS Inc., Chicago, IL, USA). A p-value of < 0.05

was considered as indicative of statistical significance.

Results

The SOS Doctors received 2108 and 1718 calls dur-

ing the specified time periods in August and Novem-

ber respectively. Elderly patients (‡ 75 years old)

accounted for 61% (1285 ⁄ 2108) and 52%

(901 ⁄ 1718) of calls for August and November respec-

tively (p < 0.001). Prospective data were recorded

for 739 elderly patients in August (58%) and 738 in

November (82%), (p < 0.001).

Overall, the primary illness was most commonly

classified by the visiting physician as a cardiovascular

(17.6%), musculoskeletal (10.7%), gastrointestinal

(9.5%), respiratory (8.5%), renal ⁄ genitourinary

(8.1%) or neurological ⁄ psychiatric (7.9%) disease,

while in many cases the diagnosis was not initially

apparent (non-specific medical conditions: 15.1%).

The frequency of these diagnoses, distributed by

month, is presented in Figure 1. Regarding the

elderly patients who eventually died, the primary ill-

ness was most commonly classified as a respiratory

(18.5%), cardiovascular (16.7%), or neurologi-

cal ⁄ psychiatric (7.4%) disease or a non-specific med-

ical condition (13%).

August vs. November
Patient characteristics for both the evaluated periods

are depicted in Table 1. Patients visited in August
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were more likely to be older and not married (single,

divorced or widowed). They were more likely to be

taken care of by a maid (solely, or in addition to

family, neighbours, and ⁄ or friends) or not be taken

care of by anyone. They were more likely to be bed-

ridden, to be fed via a nasogastric or gastrosto-

my ⁄ jejunostomy tube and to have had some recent

changes in their life (i.e. abandonment, death in

close environment). More elderly patients in August

were febrile, suffered a heat stroke and were consid-

ered lethargic by the visiting physician (detailed data

are presented in Table 1). Patients visited in August

were significantly more likely to suffer from a

renal ⁄ genitourinary disorder (p = 0.013) or a non-

specific medical condition (p < 0.001), compared

with those visited in November (Figure 1). Patients

visited in August were less likely to suffer from a car-

diovascular (p < 0.001) or neurological ⁄ psychiatric

(p = 0.004) disease.

In addition, more elderly patients in August were

recommended to be hospitalized as an emergency,

compared with November (22% vs. 17%, p = 0.007)

and more patients were eventually hospitalized

(17% vs. 12%, p = 0.005). The initial assessment of

the patients’ primary illness, as well as its eventual

Table 1 Univariate analysis of patient characteristics and outcomes evaluated in August vs. November

Variable

Total

N = 1477*

August

N1 = 739*

November

N2 = 738* p-value

Age (median, quartiles) 84 [80, 88] 85 [80, 89] 84 [80, 88] < 0.01

Gender (female) 58% 59% 57% 0.39

Marital status (married) 35% 32% 38% < 0.05

Lives with (alone) 15% 14% 17% 0.12

Cared by

(no one) 4% 7% 0 < 0.001

(maid) 40% 45% 36% < 0.001

Recent changes (stressors) 10% 13% 8% 0.001

Bedridden 30% 34% 26% 0.001

Permanent Foley 13% 14% 13% 0.48

Febrile 20% 27% 14% < 0.001

Heat stroke 5% 9% 1% < 0.001

On antidepressants ⁄ sedatives 36% 38% 33% 0.054

Parkinson’s disease 4% 4% 4% 0.58

Alzheimer’s disease 9% 9% 9% 0.58

Agitated 4% 4% 5% 0.12

Lethargic 7% 9% 5% 0.001

OPAT 3% 3% 3% 0.63

Recent hospitalization 24% 25% 23% 0.46

Recent nursing home 1% 1% 1% 0.80

Feeding (other than PO) 5% 7% 4% < 0.05

Recommended emergency

hospitalization

21% 23% 18% < 0.01

Emergency hospitalization 15% 17% 12% < 0.01

Mortality 4% 5% 2% < 0.01

OPAT, outpatient parenteral antimicrobial therapy; PO, per os. Statistically significant variables (p < 0.05) are in bold. *The number of

patients may be slightly lower for some variables due to limited data.
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Figure 1 Primary illness assigned by the visiting physician

(GI, gastrointestinal; CV, cardiovascular; MS,

musculoskeletal; GU, genitourinary.)
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outcome was worse for patients visited during

August. More patients visited during August died

compared with November (5% vs. 2%, p = 0.003).

Mortality and recommendation for emergency
hospitalization
The patient characteristics that were found to be sig-

nificantly associated with mortality in the respective

univariate analysis are presented in Table 2; unfa-

vourable initial assessment of primary illness, recom-

mendation for emergency hospitalization, emergency

hospitalization, outcome of primary illness and out-

come of overall health status were found to be signif-

icantly associated with mortality (p < 0.001). On

multivariate analysis, only patient’s bedridden status

was independently associated with mortality

[adjusted odds ratio (OR) = 5.59 (95% CI: 2.83,

11.06), p < 0.001].

The patient characteristics significantly associated

with physician’s recommendation for emergency hos-

pitalization in the respective univariate analysis are

presented in Table 3; initial assessment of primary

illness, outcome of primary illness, outcome of over-

all health status and mortality were significantly asso-

ciated with recommendation for emergency

hospitalization (p < 0.001). On multivariate analysis,

factors independently associated with recommenda-

tion for emergency hospitalization were patient’s

lethargic status [OR = 2.88 (1.80, 4.59), p < 0.001],

fever [OR = 2.55 (1.84, 3.54), p < 0.001], heat stroke

[OR = 2.08 (1.19, 3.64), p = 0.01], Alzheimer’s dis-

ease [OR = 1.77 (1.15, 2.72), p = 0.01] and confine-

Table 2 Univariate analysis regarding patient

characteristics associated with mortality

Variable

Death

N1 = 54*

Survival

N2 = 1395* p-value

Month (August) 70% 50% < 0.01

Age

(median, quartiles)

86 [84, 89] 84 [80, 88] < 0.01

Gender (female) 52% 58% 0.41

Marital status (married) 44% 35% 0.14

Lives with (alone) 2% 16% < 0.01

Cared by

(no one) 0 4% 0.14

(maid) 67% 40% < 0.001

Recent changes

(stressors)

7% 10% 0.48

Bedridden 75% 28% < 0.001

Permanent Foley 26% 13% < 0.01

Febrile 37% 20% < 0.01

Heat stroke 9% 5% 0.18

On antidepressants ⁄
sedatives

33% 36% 0.68

Parkinson’s disease 6% 4% 0.51

Alzheimer’s disease 7% 9% 0.67

Agitated 4% 4% 0.83

Lethargic 19% 6% < 0.001

OPAT 6% 3% 0.20

Recent hospitalization 40% 23% < 0.01

Recent nursing home 2% 1% 0.54

Feeding

(other than PO)

15% 5% < 0.01

OPAT, outpatient parenteral antimicrobial therapy; PO, per os.

Statistically significant variables (p < 0.05) are in bold.

*The number of patients may be slightly lower for some vari-

ables due to limited data.

Table 3 Univariate analysis regarding patient

characteristics associated with physician’s

recommendation for emergency hospitalization

Variable

Recommended

emergency

hospitalization

p-value

Yes

N1 = 291*

No

N2 = 1126*

Month (August) 57% 48% < 0.01

Age (median, quartiles) 85 [80, 89] 84 [80, 88] 0.07

Gender (female) 56% 58% 0.53

Marital status (married) 33% 35% 0.52

Lives with (alone) 12% 16% 0.08

Cared by

(no one) 3% 4% 0.47

(maid) 47% 38% < 0.01

Recent changes

(stressors)

12% 9% 0.18

Bedridden 44% 27% < 0.001

Permanent Foley 15% 13% 0.31

Febrile 39% 16% < 0.001

Heat stroke 13% 3% < 0.001

On antidepressants ⁄
sedatives

37% 35% 0.46

Parkinson’s disease 4% 4% 0.65

Alzheimer’s disease 14% 8% 0.001

Agitated 3% 5% 0.18

Lethargic 15% 5% < 0.001

OPAT 5% 2% 0.01

Recent hospitalization 31% 22% 0.001

Recent nursing home 1% 1% 0.88

Feeding (other than PO) 7% 5% 0.19

OPAT, outpatient parenteral antimicrobial therapy; PO, per os.

Statistically significant variables (p < 0.05) are in bold.

*The number of patients may be slightly lower for some vari-

ables due to limited data.
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ment to bed [adjusted odds ratio (OR) = 1.45 (95%

CI: 1.07, 1.97), p < 0.05].

Outcome of primary illness and overall health
status
Older, bedridden, febrile, lethargic and recently hos-

pitalized patients, as well as patients with a perma-

nent Foley catheter and those fed via a nasogastric

or gastrostomy ⁄ jejunostomy tube were more likely

to have a worse outcome in both primary illness

(Table 4) and overall health status (Table 5).

Elderly visited in August and those who received

outpatient parenteral antimicrobial therapy (OPAT)

were more likely to have a worse outcome in their

primary illness (Table 4), whereas elderly taken care

of by a maid were more likely to experience deteri-

oration in their overall health status (Table 5).

Outcome of primary illness and overall health status

were also significantly associated with unfavourable

initial assessment of primary illness, recommenda-

tion for emergency hospitalization, actual emergency

hospitalization and mortality (p < 0.001, Tables 4

and 5).

Discussion

Our findings support our initial hypothesis and sub-

stantiate the informal term ‘Augustitis’ for the Greek

elderly. Specifically, in August, more elderly patients

requested the services of SOS Doctors (compared

with November), they carried a heavier burden of

disease (i.e. bedridden, fed via a nasogastric or gas-

trostomy ⁄ jejunostomy tube), were more frequently

recommended emergency hospitalization and the

outcome of their primary illness was worse. Notably,

mortality of elderly patients visited by the SOS Doc-

tors during August was significantly higher compared

with November (38 ⁄ 739 vs. 16 ⁄ 738, p < 0.01).

The above findings suggest that elderly patients

requesting medical services by the SOS Doctors in

August were ‘sicker’ than those of November. This

heavier burden of disease may be attributed to the

fact that the majority of families in Greece leave for

vacation during August and thus the elderly are not

cared for as much. The increased rate of maid

employment during August (45% in August vs. 36%

in November, p < 0.001) is indicative of this hypoth-

Table 4 Univariate analysis regarding patient characteristics associated with the outcome of primary illness

Variable

Primary illness

p-value

Improved

N1 = 701*

Stable

N2 = 140*

Deteriorated

N3 = 58*

Month (August) 48% 43% 64% < 0.05

Age (median, quartiles) 84 [80, 87] 85 [82, 90] 84 [80, 89] < 0.01

Gender (female) 60% 52% 48% 0.09

Marital status (married) 35% 36% 43% 0.47

Lives with (alone) 16% 15% 9% 0.33

Cared by

(no one) 4% 2% 0 0.18

(maid) 38% 43% 47% 0.31

Recent changes (stressors) 10% 13% 10% 0.69

Bedridden 20% 31% 43% < 0.001

Permanent Foley 8% 13% 20% 0.001

Febrile 22% 12% 39% < 0.001

Heat stroke 6% 4% 9% 0.35

On antidepressants ⁄ sedatives 36% 30% 46% 0.08

Parkinson’s disease 4% 4% 2% 0.73

Alzheimer’s disease 9% 11% 12% 0.52

Agitated 3% 4% 3% 0.96

Lethargic 6% 4% 19% < 0.001

OPAT 2% 3% 9% 0.01

Recent hospitalization 18% 25% 35% < 0.01

Recent nursing home 0.3% 0.8% 2% 0.24

Feeding (other than PO) 3% 4% 11% < 0.01

OPAT, outpatient parenteral antimicrobial therapy; PO, per os. Statistically significant variables (p < 0.05) are in bold. *The number of

patients may be slightly lower for some variables due to limited data.
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esis. Patients who are taken care of by a maid may

seek medical services later in the course of the dis-

ease for various reasons, such as financial concerns

and potentially the language barrier; this in turn may

lead to unfavourable outcomes.

Another factor that may contribute to the excess

morbidity and mortality of elderly patients present-

ing in August has a behavioural basis. When a per-

sonal health issue arises during vacation time (e.g. in

July ⁄ August), people often tend to postpone address-

ing this until after they get back home. This would

lead to increased morbidity qualitatively, including

mortality (since people present later in the course of

the disease), but decreased morbidity quantitatively

(thus fewer house-call visits from the SOS Doctors),

since mild diseases often remit spontaneously. In that

occasion, the relative increase in the number of calls

during August may be attributed to the absence of

the elderly patients’ families and the increased rate of

maid employment, as maids are less likely to drive

the elderly patient to a hospital and more likely to

make use of the services of SOS Doctors.

One may have anticipated that older, bedridden,

lethargic or recently hospitalized patients, as well as

those with a permanent Foley catheter or fed via a

nasogastric or gastrostomy ⁄ jejunostomy tube, are

more prone to die as a result of heavier burden of dis-

ease. On the other hand, we were surprised to witness

that patients living alone were less likely to die

(p < 0.01) and the patients taken care of by a maid

(solely, or in addition to family, neighbours, and ⁄ or

friends) were more likely to die (p < 0.001). This

could be explained by the fact that patients with a

heavier burden of disease are less likely to live alone

and more likely to employ a maid. Yet, only patient’s

bedridden status was identified as an independent

predictor of mortality on multivariate analysis. Of

note, confinement to bed was identified as the strong-

est predictor of mortality during the heat-wave of

1995 in Chicago in a big case-control study including

a considerable number of elderly (‡ 75 years) individ-

uals (46% of the evaluated cases) (10).

We used November as a contrast to August after

contemplation. November is unique in being a ‘neu-

tral’ month, unlike September (which was shown to

bear the lowest crude mortality rates in the European

Mediterranean countries during the last 50 years)

(11), and October (which may share some of the

Table 5 Univariate analysis regarding patient characteristics associated with the outcome of overall health status

Variable

Overall health status

p-value

Improved

N1 = 621*

Stable

N2 = 193*

Deteriorated

N3 = 118*

Month (August) 49% 48% 59% 0.13

Age (median, quartiles) 84 [80, 87] 85 [81, 90] 85 [82, 88] < 0.01

Gender (female) 60% 55% 52% 0.20

Marital status (married) 35% 35% 42% 0.42

Lives with (alone) 16% 14% 9% 0.15

Cared by

(no one) 4% 3% 0 0.08

(maid) 38% 44% 52% 0.01

Recent changes (stressors) 10% 14% 9% 0.31

Bedridden 19% 28% 56% < 0.001

Permanent Foley 7% 11% 21% < 0.001

Febrile 21% 19% 36% 0.001

Heat stroke 6% 5% 8% 0.56

On antidepressants ⁄ sedatives 35% 35% 38% 0.82

Parkinson’s disease 3% 4% 6% 0.42

Alzheimer’s disease 8% 12% 9% 0.15

Agitated 3% 3% 4% 0.84

Lethargic 6% 5% 14% 0.001

OPAT 2% 3% 6% 0.06

Recent hospitalization 17% 24% 36% < 0.001

Recent nursing home 0.2% 1% 2% 0.06

Feeding (other than PO) 2% 2% 13% < 0.001

OPAT, outpatient parenteral antimicrobial therapy; PO, per os. Statistically significant variables (p < 0.05) are in bold. *The number of

patients may be slightly lower for some variables due to limited data.
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characteristics of the ‘September phenomenon’). The

summer months have been associated with increased

risk for lower urinary tract infections in Greece (12),

whereas the heat waves have been associated with

significant excess elderly cardiovascular mortality

(13,14). In contrast, the winter months have long

ago been associated with excess elderly morbidity

and mortality as a result of cardiovascular and respi-

ratory disease (15–17).

Even though our observations derive from the

evaluation of data regarding a specific clinical setting,

one may speculate that they may also apply to other

countries with similar socioeconomic status, climatic

conditions and vacation patterns. Of note, a previous

study reported a specific pattern of seasonality of

mortality which applied to all Mediterranean coun-

tries reviewed (11). In this context, this increased

morbidity of elderly patients in August, compared

with a typical winter month, may also be observed in

other Mediterranean countries including Italy,

Cyprus, and Turkey.

Our study should be interpreted in view of certain

limitations. First, data were collected only for a sub-

set of physician house calls (58% in August, 82% in

November). This may probably be attributed to

reduced compliance of the participating physicians

during the first part of the study (August). In addi-

tion, one might acknowledge that the patients

requesting the services of SOS Doctors are not totally

representative of the general population and thus the

extrapolation of our findings to the general popula-

tion should be done cautiously. Moreover, some

variables were not recorded by the physicians, and

not all patients could be reached in the follow-up

call, thus relevant data on the outcomes of some

patients was not available. However, the large sample

allowed us to perform proper multivariate analyses

on the primary outcomes. Despite the above-men-

tioned limitations, our findings are valuable for the

description and the comprehension of the ‘phenome-

non’ of ‘Augustitis’. This is the first study to our

knowledge specifically analysing the morbidity of

elderly patients in August.

In conclusion, elderly patients requesting medical

services from a network of physicians performing

house-call visits in Attica, Greece were more likely to

carry a heavy burden of disease in August compared

with November. Additionally, elderly patients visited

in August were more frequently recommended emer-

gency hospitalization. Mortality of elderly patients in

August was also higher compared with November.

Large, prospective population-based studies are war-

ranted to precisely determine and analyse the season-

ality of morbidity and mortality of the elderly.
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