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Background: Since the population of Iran is aging, there is a growing need for more information about the quality of life (QOL) of this 
group. Proper planning for this age group with the aim of increasing their quality of life depends on the identification of factors associated 
with QOL.
Objectives: The purpose of this study was to determine if there is a relationship between quality of life (QOL) and healthy eating index 
(HEI) in healthy elderly people living in urban areas of the Markazi Province, Iran.
Patients and Methods: A two-stage stratified sampling design was adopted for this survey. The HEI 2005 scores were calculated based on 
three 24-hour dietary recalls and the SF-36 questionnaire was used to assess QOL. Body weight and height of the subjects were measured 
and body mass index was computed.
Results: Men had significantly higher quality of life in all dimensions and components compared to women (P < 0.01), while there was 
no sex difference in the HEI scores. The HEI scores were positively correlated with the QOL total score (P < 0.05) and its physical health 
dimensions (P < 0.01); the significant correlation was eliminated after adjusting the data for age and gender. The HEI and QOL scores had 
no significant relationship with BMI.
Conclusions: The findings of this study do not show a significant relationship between quality of diet assessed by HEI and QOL in elderly 
people. We suggest for future researchers to design comprehensive food guidelines and related Iranian eating indexes in order to precisely 
assess the dietary pattern of Iranians.
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1. Background
Quality of life (QOL) as a good global indicator of de-

sired patient outcome has been used in health and social 
researches (1, 2). Quality of life is inevitably subjective and 
not visible by others because it is an individual’s percep-
tion of his/her position in life in terms of culture, value 
system in which people live, goals, expectations, stan-
dards and priorities (3). However, in health and medical 
fields, health related quality of life (HRQL) has increas-
ingly attracted the attention of researchers in the recent 
years. Several questionnaires have been used to assess 
HRQL over the past two decades, and most scientists 
agree that the 36-item Short Form Health Survey (SF-36) is 
more sensitive to health changes (4, 5).

Due to improvements in living condition, health care, 
social protection and etc., the number of people over 60 
years of age in Iran like other developing countries is 
growing (6, 7). At the same time, total fertility and prema-
ture death during childhood in Iran have had decreased 

rates (8). Therefore, the average life expectancy is increas-
ing steadily in Iran similar to other parts of the world. 
These changes in population composition require more 
attention for improving the QOL, especially in the elderly 
population. Several factors affecting the QOL of older 
adults have been studied by researchers. However, a few 
studies have assessed the relationship between QOL and 
nutrition. Thus, this area requires a broader focus of re-
search.

Numerous factors, including aging, affect individuals’ 
nutritional status and eating patterns. On the other hand, 
eating patterns have an influence on the aging process 
and probably on the QOL of elderly people in many ways. 
Loss of taste and smell, changes in eating habits, day-to-
day variations in food intake, reduced muscle mass, de-
clines in physiological function and metabolism may be 
partly responsible for the observed decline in the QOL 
of elderly people. In addition, elderly people have poor 
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sensory-specific satiety (a variety-seeking mechanism) 
and face reduced sensory enjoyment of foods, which 
may explain why some elderly people restrict their food 
choices and adopt a monotonous diet. These factors may 
decrease the quality of diet in this age group. However, 
the exact effects of eating patterns and nutrition on QOL 
or vice versa are complex. Common approaches such as 
considering individual foods and nutrients cannot com-
pletely capture the actual relationship between the entire 
diet and QOL. There is now more criticism claiming that 
the quality of diet gives a better picture of eating habits 
rather than a single food or nutrient because it reflects 
patterns of nutrients, foods and food-groups as a whole 
(9). In addition, the quality of the overall diet takes ac-
count of the interactions between dietary components. 
Therefore, it can be considered as a holistic approach. 
A large number of predefined diet quality indices have 
been proposed. The vast majority of these indices have 
been constructed based on nutrients, food/food groups, 
or both in combination. Dietary recommendations of 
the Iran Ministry of Health (IMH) and Iranian Nutrition 
Society (INS) are profoundly derived from the dietary 
guidelines of USA with minor modifications in foods. The 
Healthy Eating Index (HEI) is an index developed accord-
ing to the USA dietary guidelines. Therefore, it measures 
the compliance of individuals with the guidelines (9).

Elderly face the challenge of poor appetite and many 
other eating problems such as difficulty of chewing, 
swallowing, loss of smell or taste, oral problems, etc (10, 
11). In addition to eating problems, elderly people suffer 
from many chronic diseases, physical and mental dis-
abilities, poor economic status, isolation, depression, 
loss of control over one’s environment that may cause 
poor diet quality and poor QOL (12). Many of the current 
nutritionists focus on identifying the relationships be-
tween single nutrients or foods and several health out-
comes while it is clear that using the quality of diet ap-
proach may reveal the complexity of their relationships. 
In this regard, the aim of the current study was to evalu-
ate the association between QOL and HEI-2005 in elderly 
living in the Markazi Province, Iran. To the best of our 
knowledge, this is the first research that investigates the 
relationship between QOL and diet quality measured by 
the HEI-2005 of elderly people.

2. Objectives
The purpose of this study was to determine if there is 

a relationship between quality of life (QOL) and healthy 
eating index (HEI) in healthy elderly people living in ur-
ban areas of the Markazi Province, Iran.

3. Patients and Methods
In total, 165 elderly people participated in this study 

from March to August 2010. Both sexes participated in 
the study, aged 60 years and older, living in urban areas 
of the Markazi province, Iran. Cluster random sampling 

was used to select six cities (Saveh, Khomein, Shazand, 
Tafresh, Komijan and Ashtiyan) from the 26 cities of this 
province. In each city, three health care centers and 28 in-
dividuals from each center were chosen randomly. Some 
participants were excluded from the study for different 
reasons and were replaced with new individuals. In the 
selected health care centers, subjects were chosen using 
health care records from families who had at least one 
member aged 60 years or over. The selected individuals 
were interviewed in their homes using the SF36 ques-
tionnaire to measure their quality of life as well as their 
24-hour food recall to calculate their HEI score and a gen-
eral questionnaire was designed to obtain the subjects’ 
demographic information. The study protocol was ap-
proved by the Tehran University of Medical Sciences, and 
all participants provided written informed consents.

3.1. Quality of Life
The Iranian version of the SF-36 questionnaire, which 

has been translated and validated for the Iranian pop-
ulation, was used to measure QOL (5). The SF-36 ques-
tionnaire assesses physical and mental health status in 
the past 12 months and contains 36 questions covering 
eight domains: (i) physical functioning; (ii) role–physi-
cal; (iii) role–emotion; (iv) vitality; (v) social function-
ing; (vi) bodily pain; (vii) mental health; and (viii) gen-
eral health. Further information about the application 
and scoring of the SF-36 questionnaire is available else-
where (13). The total score obtained from this question-
naire is between 0 and 100 and a lower score represents 
a poorer health status.

3.2. Healthy Eating Index
The subjects’ quality of diet was calculated using the 

HEI-2005 developed by the US Department of Agriculture 
(9). The HEI consists of 12 components: total fruit, whole 
fruits (i.e. forms other than juice), total vegetables, dark 
green and orange vegetables and legumes, total grains, 
whole grains, milk including soy beverages, meat and 
Beans, oils (non-hydrogenated vegetables oils and oils 
in fish, nuts, and seeds), saturated fat, sodium intake 
and the calories from solid fat, alcoholic beverages and 
added sugar. The maximum scores for each component 
ranged between 5 and 20. A higher score in three of the 
12 HEI dietary components (saturated fat, sodium, and 
Solid Fat, Alcohol, and Added Sugar (SoFAAS)) represents 
lower consumption while a higher score for the rest in-
dicates consumption at levels close to the recommended 
amounts or ranges. The scores assigned to each of the 
components were summed and the index for healthy eat-
ing ranged between 0 and 100. The food intake data were 
based on the average of three 24-hour dietary recalls, ad-
ministered by a previously trained interviewer. Further 
information on the Healthy Eating Index 2005 (HEI-2005) 
components and scoring system and its measurement 
properties are available elsewhere (9)
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Table 1.  Mean Scores for the Total Sf-36, Physical and Mental Health Dimensions and HEI-2005 a

Scores Total SF-36 Mental Health Dimensions Physical Health Dimensions HEI-2005

Total (165) 55.66 ± 22.2 57.30 ± 24.97 51.32 ± 21.6 54.09 ± 8.8

Men (74) 64.32 ± 22.3 66.83 ± 24.5 59.90 ± 21.9 53.6 ± 8.4

Women (91) 48.62 ± 19.5 49.54 ± 22.5 44.34 ± 18.8 54.4 ± 9.0
a All values are presented as Mean ± SD.

Table 2. Correlations between the Healthy Eating Index Scores, Quality of Life Dimensions and Other Variables in the Elderly Subjects

Variables HEI-2005 Total SF-36 Mental Health Dimensions Physical Health Dimensions

HEI-2005 1 0.169 a 0.140 0.202 a

Total SF-36 0.169 a 1 0.952 a 0.941 a

Mental health dimensions 0.140 0.952 a 1 0.806 a

Physical health dimensions 0.202 a 0.941 a 0.806 a 1

Body Mass Index 0.127 -0.046 -0.016 -0.071

Age -0.277 a -0.098 -0.012 -0.175 a

Weight 0.199 a 0.082 0.046 0.123

Height 0.124 0.190 a 0.173 a 0.204 a

Time spent watching TV 0.158 a -0.050 -0.085 -0.011
a  P < 0.05.

3.3. Statistical Analysis
All analyses were done using the SPSS software for Win-

dows, version 18. The data are presented as means and 
standard deviations. Moreover, the significance of the dif-
ference between the mean of variables was determined 
using the two-sample Student’s t tests and ANOVA, and 
associations between the QOL and HEI scores were deter-
mined using Pearson’s correlation coefficients and both 
simple and multiple regressions. All statistical tests were 
based on the two-tailed hypothesis and a P value of < 0.05 
was considered significant.

4. Results
The mean age of the subjects was 70.7 (ranging from 

60 to 91 years) years. There were 74 (44.8 %) males and 91 
(55.2%) females. The men were significantly older than 
the women (P < 0.05). The majority of the subjects (63.6%) 
were illiterate and only 6.8 % had completed high school 
or had an academic degree. Furthermore, 35.2% of the 
studied sample had a total household income of less than 
$250 per month; 57.6% reported $250 to $750, and only 
7.2% of the participants reported an income of $750 and 
over per month. Overall, 15.2% lived alone, 32.7% lived with 
their spouse, 40.6% with their spouse and children, and 
11.5% with their children and other relatives. The mean 
scores for the total SF-36, physical and mental health di-
mensions and the HEI-2005 are shown in Table 1.

Healthy individuals and those who exercised as well 
as those with higher education levels, previous state job 
and higher income had higher QOL scores. Also, those 

who had higher education levels, previous state job and 
higher income had higher HEI scores.

 Table 2 presents the correlations between continuous 
variables and SF36, its two major subcategories (physi-
cal and mental health), and the HEI scores. Our study 
indicates a significant direct correlation between the 
HEI and the total SF36 scores and the physical health 
dimensions (r = 0.202, P < 0.01). However, after adjust-
ing the data for age and gender, all significant correla-
tions between the HEI scores and the total SF36 score as 
well as its dimensions disappeared. The HEI score had 
a significant inverse correlation with age and positive 
correlations with weight and time spent watching TV. 
There were also positive correlations between height 
and total SF36 score as well as its two main dimensions. 
We found no significant correlations between BMI, SF36 
and HEI scores.

5. Discussion
The results of the current study do not support the link 

between healthy eating and quality of life in the elderly. 
Many factors including genetic, demographic, social 
and environmental variables influence elderly’s health 
and functioning, which are major challenges to pub-
lic health. However, quality of diet is an important and 
modifiable factor. However, the contribution of quality of 
diet to the quality of life is not entirely clear. Many differ-
ent methods and tools have been proposed for measur-
ing the quality of diet, among which the HEI has received 
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considerable attention. The HEI, first developed by Ken-
nedy in 1995, assesses how well the diets adhere to Dietary 
Guidelines and Food Guide Pyramid (14). The last revised 
version of the HEI, namely HEI-2005, was introduced in 
2006 (9). Although previous studies have indicated that 
the quality of diet is related to QOL (15, 16), as far as we 
know this is the first study that assessed the association 
between healthy eating index and QOL. Most previous 
studies focused on a single-food or single-nutrient ap-
proach in diet-QOL relations. In addition, the focus has 
been mostly on the relationship between malnutrition or 
nutrient deficiency and relevant health outcomes. How-
ever, the complexity of the true relationship between diet 
and health or QOL cannot be captured by this approach. 
In fact, physical and psychological well-being are related 
to many factors including the possible interactions of dif-
ferent nutrients and quality of diet. We found a positive 
correlation between HEI, quality of life (total SF-36 score) 
and physical health that disappeared after adjusting the 
data. In contrast to our results, a study reported a signifi-
cant association between diet quality and higher mental 
health score (17). Ruano et al. also found a significant in-
verse association between saturated fatty acid intake and 
physical functioning of QOL (18). These findings show 
that QOL and quality of diet are two complex issues and 
their associations need to be investigated in different di-
mensions. The HEI-2005 probably cannot properly reflect 
Iranian dietary patterns. Moreover, the nutritional rec-
ommendations of the Iranian Ministry of Health, which 
are based on the US dietary guidelines, may need to be 
revised and improved.

The mean QOL score in the current study was similar 
to most previous results reported from other regions 
of Iran (19) while it was lower than the results obtained 
from most developed countries (20).To the best of our 
knowledge, this is the first study that has used the new 
version of HEI (HEI-2005) in the Iranian population. The 
elderly in this study had a lower HEI score (mean = 54) 
than individuals over 60 years old in the study of Savoca 
and NHANES, 2003 – 2004 (21, 22). These findings show 
that our subjects may need to improve their diet quality. 
It should be mentioned that the validity and reliability of 
the HEI were not determined for Iranian subjects.

The QOL and HEI in elderly people may also vary accord-
ing to many sociodemographic variables including age, 
gender, education, job and exercise. Some of these vari-
ables are modifiable and thus raising elderly’s awareness 
about such variables is essential for the improvement 
of their QOL and diet quality. Although we found no sig-
nificant association between age and total QOL score in 
this study, there was a significant negative correlation be-
tween age and physical health dimensions. We obtained 
lower QOL in all domains and summary scales for older 
adults than younger individuals in our previous study 
in Tehran (1). Most previous studies indicated a remark-
able decrease in QOL with increasing age (23, 24). Also, we 
found a negative association between HEI score and age. 

Optimum nutrition at older age is vital for maintaining 
good mental and social health. The negative correlation 
between the HEI scores and age may be due to low in-
come, tooth retention, health status, and low educational 
attainment (25).

The women in the current study had significantly lower 
QOL scores compared to the men but there was no signifi-
cant gender difference for the mean HEI scores. These re-
sults are comparable with other studies from Iran (1, 21). 
We reported lower QOL in all domains for elderly women 
compared to elderly men in Tehran (1). Similar results 
have been reported from other countries (26-28). Due 
to longer life expectancy, level of disability, risk of insti-
tutionalization, social isolation, elderly women’s health 
status is generally worse than that of men especially in 
developing countries. In contrast to our results, most 
previous studies reported a higher mean HEI score for 
women than men (11, 29). However, these findings are in 
agreement with another study, which involved elderly 
living in Tehran (21). Despite transitional changes in Iran, 
most food shopping and cooking is still done by women. 
This might, in part, explain why there is no gender differ-
ence in HEI scores of the current study.

This study suggests that living arrangements, previous 
job and smoking are not associated with QOL and HEI. 
The absence of any significant association between the 
QOL and living arrangements in the present study do 
not support the findings of our previous study in Iran 
(1) and other studies done in other countries (30, 31). A 
few studies have addressed the association between liv-
ing arrangements and quality of diet (2, 25). Davis and 
colleagues reported that elderly people living alone 
compared to those who live with a spouse did not make 
poorer food choices (2). In contrast to our findings, Ervin 
indicated that older adults with living arrangements 
other than living with a spouse had lower HEI scores (25). 
Many physical issues influence the elderly’s quality of life, 
yet some social factors such as previous and current job, 
which are interconnected with personal identity during 
this life stage, cannot be ignored. Although in our study 
the difference in QOL between smokers and non-smokers 
was not significant, most other studies reported a nega-
tive relationship between QOL and smoking (32, 33). The 
results of a 36-year Finnish study indicated that smoking 
has a significant negative impact on QOL in the elderly 
(33). Similar findings were obtained for HEI. In contrast to 
this study, Ervin reported a negative association between 
smoking and HEI (25). The small sample size of the pres-
ent study may partly explain the discrepancies between 
our results and those of others.

In summary, we found a significant association between 
HEI and QOL, which was subsequently eliminated by 
adjusting the data for age and gender. These results in-
dicate that age and gender may mediate the association 
between the HEI and QOL in the elderly. The negative asso-
ciation between aging and HEI in our study may be partly 
explained by the aging process. The aging process has 
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been associated with altered sensations of hunger, satiety, 
inability to feed oneself, poor oral health and changes in 
eating habits. Gender was another factor, which mediated 
the above associations as in the current study women had 
lower QOL scores compared to men. Socio-demographic 
and socio-economic differences between males and fe-
males may contribute to gender differences in QOL. Little 
has been known about the association of diet quality and 
QOL in elderly people and, to the best of our knowledge, 
this is the first study that examined this relationship us-
ing HEI, as the most common tool for assessing quality of 
diet. Our findings show that the subjects’ QOL and HEI to-
tal scores are somewhat low; therefore, proper planning 
is needed for improving these important issues in older 
adults. Lower QOL scores of the women in this study need 
more attention. Due to the cross-sectional design of the 
present study, we could not infer causal relationships; 
further investigations with longitudinal designs are re-
quired. We propose that more research should be done in 
this field in different populations with larger sample sizes 
to determine the relationship between QOL and eating in-
dex. Finally, we insist on doing research for compiling the 
Iranian comprehensive food guidelines and also provid-
ing a unique Iranian Eating Index for assessing nutrition 
status of Iranian individuals.

Acknowledgements
We would like to thank all those who participated in 

this research. We would also like to thank the Tehran Uni-
versity of Medical Sciences for funding this study.

References
1.       Abbasimoghadam MA, Dabiran S, Safdari R, Djafarian K. Quality 

of life and its relation to sociodemographic factors among elder-
ly people living in Tehran. Geriatr Gerontol Int. 2009;9(3):270–5.

2.       Davis MA, Murphy SP, Neuhaus JM, Lein D. Living arrange-
ments and dietary quality of older U.S. adults. J Am Diet Assoc. 
1990;90(12):1667–72.

3.       The World Health Organization Quality of Life assessment 
(WHOQOL): position paper from the World Health Organization. 
Soc Sci Med. 1995;41(10):1403–9.

4.       Burgin M. Age of people and aging problem. Conf Proc IEEE Eng 
Med Biol Soc. 2004;1:655–8.

5.       Eshaghi SR, Arash Rame M, Shahsanaee A, Pooya A. Validity and 
Reliability of the Short Form- 36 Items Questionnaire as a Mea-
sure of Quality of Life in Elderly Iranian Population. Am J Appl Sci. 
2006;3(3):1763–6.

6.       Statistical year book of Iran in 2006 . Tehran: publication of Sta-
tistical Center of Iran; 2007.

7.       Lutz W, Sanderson W, Scherbov S. The coming acceleration of 
global population ageing. Nature. 2008;451(7179):716–9.

8.       Abbasi-Shavazi MJ, Morgan SP, Hossein-Chavoshi M, McDonald P. 
Family Change and Continuity in Iran: Birth Control Use Before 
First Pregnancy. J Marriage Fam. 2009;71(5):1309–24.

9.       Kennedy E. Putting the pyramid into action: the Healthy Eat-
ing Index and Food Quality Score. Asia Pac J Clin Nutr. 2008;17 
Suppl 1:70–4.

10.       Hughes G, Bennett KM, Hetherington MM. Old and alone: barri-
ers to healthy eating in older men living on their own. Appetite. 
2004;43(3):269–76.

11.       Westenhoefer J. Age and gender dependent profile of food 
choice. Forum Nutr. 2005(57):44–51.

12.       Nobrega TC, Jaluul O, Machado AN, Paschoal SM, Jacob Filho W. 
Quality of life and multimorbidity of elderly outpatients. Clinics 
(Sao Paulo). 2009;64(1):45–50.

13.       Ware JJ. SF-36 health survey update. Spine (Phila Pa 1976). 
2000;25(24):3130–9.

14.       Kennedy ET, Ohls J, Carlson S, Fleming K. The Healthy Eating In-
dex: design and applications. J Am Diet Assoc. 1995;95(10):1103–8.

15.       Plaisted CS, Lin PH, Ard JD, McClure ML, Svetkey LP. The effects 
of dietary patterns on quality of life: a substudy of the Dietary 
Approaches to Stop Hypertension trial. J Am Diet Assoc. 1999;99(8 
Suppl):S84–9.

16.       Ravasco P, Monteiro-Grillo I, Vidal PM, Camilo ME. Dietary coun-
seling improves patient outcomes: a prospective, randomized, 
controlled trial in colorectal cancer patients undergoing radio-
therapy. J Clin Oncol. 2005;23(7):1431–8.

17.       Wayne SJ, Baumgartner K, Baumgartner RN, Bernstein L, Bowen 
DJ, Ballard-Barbash R. Diet quality is directly associated with 
quality of life in breast cancer survivors. Breast Cancer Res Treat. 
2006;96(3):227–32.

18.       Ruano C, Henriquez P, Bes-Rastrollo M, Ruiz-Canela M, del Burgo 
CL, Sanchez-Villegas A. Dietary fat intake and quality of life: the 
SUN project. Nutr J. 2011;10:121.

19.       Aghamolaei T, Tavafian SS, Zare S. Health related quality of life in 
elderly people living in Bandar Abbas, Iran: a population-based 
study. Acta Med Iran. 2010;48(3):185–91.

20.       Tsai SY, Chi LY, Lee LS, Chou P. Health-related quality of life among 
urban, rural, and island community elderly in Taiwan. J Formos 
Med Assoc. 2004;103(3):196–204.

21.       Savoca MR, Arcury TA, Leng X, Bell RA, Chen H, Anderson A, et al. 
The diet quality of rural older adults in the South as measured 
by healthy eating index-2005 varies by ethnicity. J Am Diet Assoc. 
2009;109(12):2063–7.

22.       Ervin RB. Healthy Eating Index--2005 total and component 
scores for adults aged 20 and over: National Health and Nutri-
tion Examination Survey, 2003-2004. Natl Health Stat Report. 
2011(44):1–9.

23.       Ng N, Hakimi M, Byass P, Wilopo S, Wall S. Health and quality of 
life among older rural people in Purworejo District, Indonesia. 
Glob Health Action. 2010;3.

24.       Mwanyangala MA, Mayombana C, Urassa H, Charles J, Mahuta-
nga C, Abdullah S, et al. Health status and quality of life among 
older adults in rural Tanzania. Glob Health Action. 2010;3.

25.       Ervin RB. Healthy Eating Index scores among adults, 60 years of 
age and over, by sociodemographic and health characteristics: 
United States, 1999-2002. Adv Data. 2008(395):1–16.

26.       Wyss K, Wagner AK, Whiting D, Mtasiwa DM, Tanner M, Gandek B, 
et al. Validation of the Kiswahili version of the SF-36 Health Sur-
vey in a representative sample of an urban population in Tanza-
nia. Qual Life Res. 1999;8(1-2):111–20.

27.       Sullivan M, Karlsson J. The Swedish SF-36 Health Survey III. Evalu-
ation of criterion-based validity: results from normative popula-
tion. J Clin Epidemiol. 1998;51(11):1105–13.

28.       Jenkinson C, Stewart-Brown S, Petersen S, Paice C. Assessment of 
the SF-36 version 2 in the United Kingdom. J Epidemiol Community 
Health. 1999;53(1):46–50.

29.       Ledikwe JH, Smiciklas-Wright H, Mitchell DC, Jensen GL, Friedma-
nn JM, Still CD. Nutritional risk assessment and obesity in rural 
older adults: a sex difference. Am J Clin Nutr. 2003;77(3):551–8.

30.       Muangpaisan W, Assantachai P, Intalapaporn S, Pisansalakij D. 
Quality of life of the community-based patients with mild cogni-
tive impairment. Geriatr Gerontol Int. 2008;8(2):80–5.

31.       Kharicha K, Iliffe S, Harari D, Swift C, Gillmann G, Stuck AE. Health 
risk appraisal in older people 1: are older people living alone an 
"at-risk" group? Br J Gen Pract. 2007;57(537):271–6.

32.       Vogl M, Wenig CM, Leidl R, Pokhrel S. Smoking and health-related 
quality of life in English general population: implications for 
economic evaluations. BMC Public Health. 2012;12:203.

33.       Strandberg AY, Strandberg TE, Pitkala K, Salomaa VV, Tilvis RS, 
Miettinen TA. The effect of smoking in midlife on health-related 
quality of life in old age: a 26-year prospective study. Arch Intern 
Med. 2008;168(18):1968–74.


