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Abstract: The role of mucosal immunity in the defense against pathogens is well established. How-
ever, there does not seem to be much research on the relationship between salivary secretory im-
munoglobulin A (SIgA), activities of daily living (ADL), and cognitive function, particularly among 
geriatric residents of long-term health care facilities. For this, the cognitive function and SIgA con-
centrations of 49 residents of such a long-term health care facility in Japan were evaluated across 3 
mobility groups, namely, the walking (n = 11), wheelchair (n = 19), and bedridden groups (n = 19). 
Bedridden residents had lower mini-mental state than examination scores indicative of moderate 
cognitive impairment and significantly higher SIgA concentrations than the wheelchair and walking 
groups. We concluded that enhanced dedicated care of the mobile or partially mobile geriatric res-
idents may be an instrument in infection prophylaxis. 
Keywords: Activities of daily living (ADL), Bedridden geriatric residents, Cognitive function, Long- 
term health care facility, Salivary secretory immunoglobulin A (SIgA) 
 

 
 

1. Introduction 
 

The worldwide increase in the aging population poses 
tough challenges to the health care community. Indeed, 
older age has been associated with increased burden of 
chronic diseases [1]. For example, previous studies have 
correlated aging with decreased cognitive ability and 
dementia [2,3]. Additionally, the presence of co-morbid 
conditions in the geriatric population increased their vul-
nerability to acute illnesses such as infections [4]. There-
fore, it is imperative to explore protective, preventive, 
and remedial factors that can counter or delay disease 
manifestation. To this effect, increased physical activity 
among the elderly has been shown to decrease the risks 
of both cognitive decline and infection [5,6]. 

Concerning the latter, studies have demonstrated that 
moderately active individuals were less susceptible to 
infectious diseases than those who were inactive [7-9]. 

In response to such findings, there has been growing 
interest in the effects of exercise on mucosal immunity, 

particularly in terms of secretory immunoglobulin A 
(SIgA), the major antibody in mucosal secretions, such as 
in the salivary glands [10-12]. SIgA is secreted by B cells 
surrounding salivary glands [12]. Salivatory SIgA levels 
have been reportedly linked to physical activity, meas-
ured as the weekly amount of time spent in sports [13]. 
Therefore, the possibility exists that physical activity 
may effectively prevent infections by enhancing salivary 
SIgA levels. Geriatric residents in long-term health care 
facilities might demonstrate a trend of decreased activity, 
and 2 increased risk of infection due to communal living. 
However, there seems to be a scarcity of studies evaluat-
ing the association between SIgA and activities of daily 
living (ADL) within this population. Therefore, this study 
aimed to investigate the association between mucosal 
immunity and mobility as indicated by SIgA secretion 
and ADL among elderly residents in a long-term health 
care facility. 
 

2. Materials and Methods 
 

Participants were selected among geriatric residents 
of a long-term health care facility that provided medical 
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and nursing care in the Saga, Japan. The pool of eligible 
participants comprised 61 residents over the age of 65 
years who were at the facility from January to March 
2015. Of these, 12 were excluded due to physi-
cian-diagnosed bronchiectasis, thereby leaving a total of 
49 participants. 
 
2.1. Data on physical aspects and cognitive function 

Age, height, weight, and body mass indices were 
noted for each participant. Cognitive function was evalu-
ated through the widely used mini-mental state examina-
tion (MMSE). Scores of 24 and higher indicate uncom-
promised cognitive function, while scores of 10 and be-
low indicate severe cognitive impairment. Reliability and 
validity of this standard have already been inspected 
[14]. 
 
2.2. Saliva collection and SIgA concentration 
measurement 

Saliva was collected from January to March 2015 
using a Sarivetee TM (Salimetrics®, Carlsbad, CA, 
USA). The collection was performed between 9:00 am 
and 11:00 am, following breakfast and subsequent oral 
care. Time required for saliva collection was measured 
and SIgA concentration was determined from the sam-
ples using a Salimetrics® SIgA Indirect Enzyme Immu-
noassay Kit. 
 
2.3. Calculation of salivation speed 

Higher salivation speeds result in increased saliva in 
the oral cavity. Because the concentration of salivatory 
SIgA decreases with increased saliva, SIgA concentra-
tions are low with high salivation speeds. For this study, 
salivation speed (mL/min) was calculated based on the 
time required to collect a specified amount of saliva. 

 
2.4. SIgA secretion speed 

Since SIgA concentrations are affected by the quan-
tity of saliva secretion, SIgA secretion speed was com-
puted as salivation speed multiplied by SIgA concentra-
tion. This was used as the index for SIgA production. 
SIgA secretion levels were considered to be high when 
SIgA secretion speed was high. 

 
2.5. Classification of ADL groups 

Participants were classified into three groups accord-
ing to their ADL. The walking group (WG) included 11 
participants who were ambulant and able to perform ac-

tivities with a walker or a cane; the wheelchair group 
(WCG) involved 19 participants who could move and 
perform their activities with the assistance of a wheel-
chair; the bedridden group (BG) comprised the remaining 
19, who were confined to their beds, except for meals, 
and required assistance for all ADLs. 
 
2.6. Data analysis 

Multiple comparisons were performed using the 
Tukey test to compare mean age, height, weight, BMI, 
MMSE scores, salivation speed, SIgA concentration and 
SIgA secretion speed among the three ADL groups (WG, 
WCG, and BG). SPSS Statistics for Windows, version 
26.0 (IBM Corp, Armonk, USA), was used for all statis-
tical analyses with the significance level set at 0.05. 
 
2.7. Ethical considerations 

Written informed consent was obtained from all par-
ticipants. The study was approved by the Institutional 
Review Board of JCHO Saga Central Hospital and the 
International University of Health and Welfare and was 
conducted according to the principles set out in the Dec-
laration of Helsinki. 
 

3. Results 
 

As seen in Table 1, the sample comprised more fe-
males than males. Age, height, weight, and BMI were 
roughly equivalent among the 3 groups. Average MMSE 
scores of the entire sample and the WG and WCG fell in 
the moderate impairment range. Scores of the BG were in 
the severely impaired range and significantly lower than 
the other groups (p < 0.0001 for both comparisons). 

The BG also had significantly higher SIgA concen-
tration in the saliva (p < 0.001) and higher SIgA secretion 
speed (p < 0.05) as compared to the WG and WCG. 
There were no differences in salivation speed between 
groups. 

No significant associations were noted between med-
ical conditions of the participants and salivation speed, 
SIgA concentration, and SIgA secretion speed. However, 
our data suggested significant negative correlations be-
tween MMSE scores and SIgA concentration (r = –0.618, 
p < .0001) (Figure 1), and between MMSE scores and 
SIgA secretion speed (r = –.383, p < .0001) (Figure 2). 
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Table 1. Demographics of the 3 study groups 
 

All elderly residents WG WCG BG
(n  = 49) (n  = 11) (n  = 19) (n  = 19)
11/38 0/11 8/11 3/16

  86.3 ± 8.4 83.6 ± 5.6 84.9 ± 10.7 89.0 ± 6.5

149.3 ± 10  144.9 ± 5.6 152.5 ± 9.4 148.6 ± 11.7

47.6 ± 8.1 46.0 ± 4.6      50.6 ± 8.0 46.0 ± 9.0

21.4 ± 3.1 21.9 ± 2.1      21.8 ± 3.5 20.7 ± 3.0

18.1 ± 6.2 18.1 ± 6.2 17.6 ± 4.3 3.2 ± 5.0

Salivation speed 
 0.2 ± 0.2   0.2 ± 0.2  0.2 ± 0.2 0.2 ± 0.2

SIgA concentration 
 192.9 ± 130.3   192.9 ± 130.3 221.3 ± 143.4 582.7 ± 421.0

14.1 ± 9.9    14.1 ± 9.9 43.5 ± 34.9    87.0 ± 104.5

Disease (n )
Cerebrovascular 22 2 8 12
Cardiovascular 28 8 10 10
Digestive disease 10 0 4 6
Kidney disease 9 0 4 5
Endocrine metabolic 36 8 16 12

Characteristics

Elderly residents of a long-term health care facility 

We compared the mean age, height, weight, BMI, MMSE score, salivation speed, SIgA concentration and SIgA
secretion speed of each group (Multiple comparisons through Tukey) .
***p <.0001     **p <.001     *p <.05

(ml/min)

(μg/ml)

SIgA secretion speed 

MMSE
(score)

Sex (n )(M/F)

Age (years)

Height (cm)

Weight (kg)

 (μg/min)

BMI (kg/m 2 )
*** ***

**
**

*

 
 

 

Figure 1. Correlations between MMSE scores and 
SIgA concentrations 
 

 
Figure 2. Correlations between MMSE scores and 
SIgA secretion speed 

4. Conclusion 
 

This study explored the link between mucosal im-
munity and mobility. Indeed, we investigated the associa-
tion between SIgA concentrations and ADL levels among 
the elderly residents of a long-term health care facility.  

The results of the study revealed significantly higher 
SIgA concentrations in the bedridden participants as 
compared to the walking and wheelchair groups. Addi-
tionally, SIgA secretion speed in the BG was significant-
ly higher than in the WG. In evaluating geriatric residents 
of a long-term health care facility in Japan, the results of 
this study revealed an inverse relationship between indi-
cators of mobility (ADL) and mucosal immunity (SIgA 
concentrations), as hypothesized. This was demonstrated 
through significantly higher salivatory SIgA concentra-
tions and secretion speeds of bedridden patients com-
pared to those who could move by means of walking 
supports or a wheelchair. Notably, these results together 
suggested that the level of mobility is inversely correlat-
ed to SIgA levels. 

Our findings are consistent with previous studies 
[15-17]. In fact, Taito et al. [18] reported that SIgA secre-
tion speed of hospitalized elderly patients was higher 
than those using outpatient services. Furthermore, SIgA 
was greater among the elderly inpatients as compared to 
the non-hospitalized geriatric population [19]. The com-
parable setting of long-term health care facilities and 
constant medical and nursing care provided to bedridden 
residents may be implicated in their increased SIgA con-
centration and SIgA secretion speed. 

In addition, our analyses also revealed negative cor-
relations between MMSE scores and both SIgA concen-
tration and secretion speed in the BG, thereby associating 
cognitive impairment to high SIgA secretion. Kojima et 
al. found that low MMSE score among elderly people is 
a risk factor for malnutrition and infection [20]. It is 
likely that the dedicated care provided to the bedridden 
geriatric residents of long-term health care facilities re-
duces the risks of malnutrition and infection. It would be 
interesting, from a prophylaxis perspective, to investigate 
the benefits of a comparably dedicated care to ambulant 
and wheelchair-bound geriatric residents of long-term 
health care facilities. 

In addition to insights gained from the results, our 
data also raise a few possibilities to direct future re-
search. SIgA, an antimicrobial in secretions, seems to be 
a useful stress evaluation index. Indeed, its levels de-

n = 49 

r = -.383 (p <.0001) 

 

n = 49 

r = -.618 (p <.0001) 
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crease with chronic stress [21]. We postulated that the 
reduced SIgA concentrations among our ambulant par-
ticipants could be the result of increased stress in this 
population. Communal living can be a source of substan-
tial emotional strain that negatively influences the health 
of the patients [22]. Therefore, it is appealing to extend 
our study in the future to objectively evaluate stress in 
this population. Another consideration would be regard-
ing daily changes in SIgA concentration and its effect on 
associated factors may be useful, since the concentration 
of SIgA can fluctuate within an individual across the 
daily [23,24]. Finally, similar studies involving a larger 
sample size and quantification of functional abilities can 
improve generalization and minimize associated biases. 
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