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ABSTRACT
Article Info: EERCICINE ENCWAYT Older adults, particularly those living in nursing homes, are a vulnerable group
28 Oct 2020 : whose poor nutritional status and inadequate nutrient intake provide the basis for the incidence of dis-
13 Jul 2021 : eases and increase their health costs. The aim of the present study was to compare the Index for Nu-

01 0ct 2021 tritional Quality (INQ) between institutionalized (nursing-home) and non-institutionalized (community-
: living) older adults and to investigate its association with serum high sensitive C-reactive protein (hs-CRP)
level in each group.
In this case-control, age- and gender-matched study in Tabriz (East Azarbaijan, Iran),
o subjects aged 65 years and older were recruited from nursing homes (n=76) and community (n=88). An-
thropometric parameters were measured and body mass index (BMI) was calculated. A three-day record
of the foods provided for the nursing home residents were weighed, using a digital scale. The whole food
intake of older adults was converted to grams and dietary data were analyzed using Nutritionist IV soft-
ware. Blood sample was drawn to measure serum hs-CRP level. SPSS software was used for data analysis.
T I EiTE The present research was approved at Research Ethical Committee of Tabriz Univer-
sity of Medical Sciences (Code: TBZMED.REC.1394.152).
EBME In the present study, INQ for all nutrients (except for vitamins A, D, E, biotin, vitamin B6, folic acid,
and iron) was significantly different between the two groups (P<0.05). The INQ<1 for these nutrients (ex-
cept for iron) in both groups indicates insufficient intake of these micronutrients. However, INQ for nearly
all nutrients (other than selenium) was higher in the community-living older adults, compared to nursing-
home residents (P<0.05). The intake of minerals including calcium, magnesium, manganese, selenium,
zinc, chromium, sodium, and potassium was also insufficient in both groups. Nursing-home residents did
not meet their estimated needs for vitamins B2, B12, and copper. A significant reverse association was
observed for serum hs-CRP level and INQ for vitamin D (P=0.04) and calcium (P=0.038) in the community-

Keywords: living older adults after adjusting for BMI. Such a correlation was also reported between INQ for vitamin
Aged, Nutrition, B12 and serum hs-CRP level in both groups (P=0.02).

Inflammation, Index Based on the findings of this study, it is recommended to pay more attention to the nutritional
of nutritional quality, status of older adults, especially those living in nursing-homes. A diet rich in micronutrients, especially vi-
Micronutrient  tamin D, calcium, and vitamin B12 may help prevent the development of inflammation in old population.
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1. Introduction

urrently, improving lifestyles, promoting

health, and advancing medical knowl-

edge have increased the life expectancy

of the elderly in communities [1]. Older

adults, particularly those living in nurs-
ing homes, are a vulnerable group whose poor nutritional
status and inadequate nutrient intake provide the basis for
the incidence of diseases and increase their health costs
[4, 5]. There are different dictary indicators to assess the
quality of diets. One of the most critical and new indica-
tors of dietary health is the Index of Nutritional Quality
(INQ). The INQ for each nutrient is calculated as the ratio
of its daily consumption per 1000 kcal to its Recommend-
ed Dietary Allowances (RDA) per 1000 kcal [6].

The association of INQ with some chronic diseases such
as multiple sclerosis syndrome, breast cancer, ulcerative
colitis, and fatty liver has been investigated [14-17]; how-
ever, its association with the inflammatory status in older
adults is unclear. Therefore, the present study aimed to
compare the Index for Nutritional Quality (INQ) between
ingtitutionalized (nursing-home) and non-institutional-
ized (community-living) older adults. We also aimed to
investigate its association with serum high sensitive C-
reactive protein (hs-CRP) level per group.

2. Materials & Methods

In this case-control, age- and gender-matched study in
Tabriz City, Iran, the eligible old people aged 65 years
and older were recruited from nursing homes and com-
munities. The exclusion criteria were smoking, alcohol
consumption, severe physical or mental illness, liver and
kidney disease, chronic inflammatory disease, cold or
acute infection during the last two weeks. An informed
written consent form was obtained from the eligible par-
ticipants, and a trained questioner completed the other
relevant questionnaires.

Anthropometric parameters (height & weight) were
measured using the calibrated equipment, and Body
Mass Index (BMI) was calculated. A three-day record of
the nursing home residents’ foods was weighed using a
digital scale. The whole food intake of older adults was
converted to grams, and dietary data were analyzed using
Nutritionist IV. The INQ for each nutrient was calculated
according to the formula mentioned above. Individu-
als with an average daily energy intake below 800 kcal
or more than 4200 kcal were excluded from the study.
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A fasting blood sample was drawn to measure serum hs-
CRP level using the ELISA method. SPSS was used for
data analysis. The significance level was set at P<0.05.

3. Results

In the present study, eligible older adults from the resi-
dents of nursing homes (n=76) and the community-living
older adults (n=88) were recruited. The Mean+SD age of
the residents of the nursing homes was 74.7+7.9 years.
Moreover, the Mean+SD age of the community-living
older adults was 72.6+7.7 years. As per Table 1, INQ
for all nutrients (except for vitamins A, D, E, biotin, vi-
tamin B6, folic acid, and iron) was significantly different
between the two groups (P<0.05). The INQ<1 for these
nutrients (except for iron) in both study groups indicated
insufficient intake of these micronutrients. However, INQ
for nearly all nutrients (other than selenium) was higher in
the community-living older adults compared to nursing-
home residents (P<0.05). The intake of minerals, includ-
ing calcium, magnesium, manganese, selenium, zinc,
chromium, sodium, and potassium, was insufficient in
both groups. Nursing-home residents did not meet their
estimated vitamins B2, B12, and copper needs.

The median and Interquartile Range (IQR) for serum
hs-CRP in the residents of the nursing homes were 7.29
(2.03 and 20.62) mg/L, and in the community-living
older adults were 5.24 (2.46 & 11.69) mg/L. There was
no statistically significant difference between the two
groups (P=0.145). A significant reverse association was
observed for serum hs-CRP level and INQ for vitamin D
(P=0.04) and calcium (P=0.038) in the community-living
older adults after adjusting for BMI (Table 2). A correla-
tion was also reported between INQ for vitamin B12 and
serum hs-CRP level in both research groups (P=0.02).

4. Discussion & Conclusion

To the best of our knowledge, this is the first study in
which the adequacy of nutrient intake in older adults
was assessed through INQ. According to our findings,
old people, especially those living in nursing homes, do
not receive the recommended nutrients. According to the
INQ, there was a significant difference between commu-
nity-living older adults and the elderly living in nursing
homes. These results are consistent with some previous
studies. For example, a study conducted on 200 elderly
living in the nursing home in Markazi Province [20] re-
ported that 19.6% of participants had malnutrition, 53.3%
were at risk of malnutrition, and only 27.1% had good
nutrition. Similarly, Saghafi and Vaghef [7] revealed that
53.3% of elderly people in Tabriz were at risk of malnutri-
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Table 1. Comparison of INQ for each nutrient in the community-living older adults and residents of nursing homes

Community-living Older Adults

Residents of Nursing Homes

Nutrients* (n=88) (n=76) p**
Vitamin A 0.83(0.52-1.06) 0.87 (0.54-2.23) 0.141
Vitamin D 0.002 (0.000-0.005) 0.002 (0.001-0.003) 0.416
Vitamin E 0.17 (0.12-0.22) 0.20 (0.09-0.28) 0.384
Vitamin B1 1.85 (1.68-2.04) 1.56 (1.42-1.82) <0.0001
Vitamin B2 1.32 (1.02-1.69) 0.95 (0.85-1.23) <0.0001
Vitamin B3 1.58 (1.39-1.77) 1.49 (1.31-1.54) <0.0001
Vitamin B6 0.83(0.64-1.01) 0.88 (0.58-1.40) 0.520
Vitamin B9 0.46 (0.36-0.57) 0.48 (0.27-0.62) 0.621
Vitamin B12 1.39(0.92-1.83) 0.92(0.59-1.21) <0.0001
Vitamin C 0.69 (0.44-1.14) 0.37(0.25-0.61) <0.0001
Iron 2.08 (1.84-2.78) 2.32(1.53-2.87) 0.900
Calcium 0.69 (0.59-0.97) 0.63 (0.4-0.71) <0.0001
Magnesium 0.51 (0.41-0.60) 0.44 (0.31-0.47) <0.0001
Manganese 0.83(0.61-1.23) 0.64 (0.44-0.83) <0.0001
Selenium 0.18 (0.14-0.25) 0.22 (0.16-0.3) 0.012
Zinc 0.70 (0.56-0.87) 0.61 (0.51-0.79) <0.0001
Copper 1.14 (0.92-1.64) 0.96 (0.73-1.23) 0.006
Vitamin B5 0.94 (0.74-1.15) 0.65 (0.52-0.81) <0.0001
Biotin 0.58 (0.35-0.73) 0.45 (0.44-0.68) 0.966
Chromium 0.11 (0.06-0.22) 0.07 (0.04-0.13) 0.009
Sodium 0.83(0.57-1.12) 0.55 (0.49-0.74) <0.0001
Potassium 0.52 (0.41-0.63) 0.36 (0.29-0.45) <0.0001
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*Values are presented as median (25th, 75th percentiles); **P indicates the comparison between groups by Mann—Whitney U test.

tion, and 2.7% were malnourished. According to the re-
sults of a review study [5], the prevalence of malnutrition
in the Iranian elderly is high (12.2%). The prevalence of
malnutrition was higher in those living in nursing homes
than community-living older adults. A study in Turkey
also reported that the intake of nutrients in the elderly
living in nursing homes was less than the recommended
amounts [21].

In the present study, there was a reverse correlation be-
tween INQ for dietary calcium intake and serum hs-CRP
levels, i.e., consistent with the results of Katsuura-Kama-
no et al. [25]. Moreover, our results suggested a signifi-
cant reverse correlation between INQ for dietary vitamin
B12 intake and serum hs-CRP after adjustment for BMI.
In conclusion, it is recommended to pay more attention
to the nutritional status of older adults, especially those
living in nursing homes. It seems that a diet rich in mi-
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Table 2. The correlation of nutrient’s INQ with serum level of hs-CRP in older adults

Community-living Older Adults (n=88)

Residents of Nursing Homes (n=76)

Nutrients*
Correlation Coefficient p* Correlation Coefficient P*

Vitamin A 0.14 0.08 -0.09 0.48
Vitamin D -0.22 0.04 -0.13 0.29
Vitamin E -0.08 043 0.2 0.10
Vitamin B1 -0.01 0.86 0.18 0.14
Vitamin B2 -0.02 0.81 -0.06 0.60
Vitamin B3 0.08 0.45 -0.06 0.61
Vitamin B6 0.04 0.66 -0.01 0.91
Vitamin B9 -0.02 0.80 -0.02 0.84
Vitamin B12 -0.32 0.02 -0.31 0.02
Vitamin C 0.05 0.63 -0.11 0.38
Vitamin B5 -0.07 0.50 -0.04 0.72
Biotin -0.05 0.60 0.19 0.12
Iron -0.03 0.77 0.2 0.10
Calcium -0.26 0.038 -0.11 0.36
Magnesium -0.05 0.63 0.16 0.20
Manganese -0.06 0.56 0.08 0.48
Selenium -0.03 0.70 0.08 0.48
Zinc -0.15 0.15 0.06 0.61
Copper 0.11 0.27 -0.04 0.74
Chromium 0.15 0.14 -0.06 0.60

*P indicates Partial Correlation test after adjusting for BMI.

cronutrients, especially vitamin D, calcium, and vitamin
B12, may help prevent the development of inflammation
in the aged population.

Ethical Considerations

The present research was approved by Tabriz University
of Medical Sciences (Code: TBZMED.REC.1394.152).
All subjects were informed about the study and signed a
written informed consent form.
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3. Reactive Oxygen Species
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