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ABSTRACT

INFLUENCE OF EXPECTATIONS OF AGING ON OLDER WOMEN’S USE OF DIETARY
SUPPLEMENTS USING THE HEALTH PROMOTION THEORY

by
Barbara E. Hekel
The University of Wisconsin-Milwaukee, 2017
Under the Supervision of Professor Christine Kovach

The use of vitamins, minerals and herbal supplements by older adults is increasing and
changing. There are concerns about supplement quality, safety, and vitamin D overuse. Little is
known about supplement use by nursing home residents and about factors that influence older
women to use supplements. The current study describes the supplement use of 247 nursing
home residents and 110 independent living women 65 years or older in the Midwestern United
States. A secondary analysis of 247 medication administration records describes the prevalence
of vitamin, mineral, and herbal supplement use of nursing home residents. Using the health
promotion theory, the author examined factors that influence independent living older women’s
use of supplements. The research hypothesis for the study was: controlling for age, comorbidity
and education level, expectations of aging, self-efficacy, and prior related behavior will predict
vitamin, mineral and herbal supplement use. A cross-sectional descriptive survey included
expectations regarding aging, general self-efficacy, the Self-Administered Comorbidity
Questionnaire, a 24-hour supplement recall and an inventory of supplement use in the past
month. A multiple regression model was used to determine predictors of vitamin, mineral and
herbal supplement use. Education level, prior use of VMS, and expectations of aging are

significant predictors of supplement use in the model and explain 27 % of the variance. Prior use



is the strongest predictor of current use followed by expectations of aging. Ninety-two percent
of the independent living women and 94 % of nursing home residents are taking a vitamin,
mineral or herbal supplement. Vitamin D is the most frequently reported supplement for both
independent living women and nursing home residents. Independent living women report 0 to
16 supplements in a month and 31% use herbals. Seventy-five percent of the independent living
women take vitamin D. Seven percent of independent living women are taking vitamin D at or
above the Tolerable Upper Intake Level recommended by the Food and Nutrition Board. Health
care and food and nutritional professionals should be aware of overuse and high-dose use of
supplements. Findings suggest expectations of aging may be an important consideration to
understand older women’s health behavior.

Keywords: health promotion theory, aging, supplement, expectations of aging, vitamin D
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Chapter 1

This chapter begins with an introduction to the potential problems regarding supplement
use by older adults. What is known about the prevalence of supplement use and characteristics
of users is briefly described. Vitamin D is the supplement of interest in the study. Vitamin D
function, controversy, measurement, and current research is provided. Definitions of
supplement, supplement categories, dietary terms and terms used in the Health Promotion Model
(HPM) are included. A review of older adults’ expectations regarding aging and the possible
influence of these expectations on health behavior is provided. Models of physiological
homeostasis and aging are also described because changes associated with aging and illness also
influence supplement use and make older adults more likely to be harmed by the inappropriate
use of supplements. Based on the premise that factors unrelated to medical need, such as
expectations regarding aging, may explain the high use of supplements in older adults, the Health
Promotion Model (HPM) is introduced to elucidate factors that may influence the use of
supplements. Gaps in current knowledge are outlined. Finally, the research questions and
hypothesis that guide the study complete the chapter.

Introduction of Problem

Older adults are using more vitamins, minerals, and herbal supplements (VMS) than ever
before. VMS are often taken for purposes that are not supported by research (Hossein-nezhad &
Holick, 2013). The National Health and Nutrition Examination Survey (NHANES) does not
include older adults in nursing homes (Ahluwalia, Dwyer, Terry, Moshfegh, & Johnson, 2016).
In recent years, a number of geriatric health care professionals and organizations have voiced
concerns regarding VMS and older adults; type and amount of VMS taken and reasons why

VMS are used.



VMS have potential health benefits, health risks, drug interactions and safety concerns
(Kennedy, 2005; Timbo, Ross, McCarthy, & Lin, 2006). Vitamin D is a supplement of
particular interest due to increased use, dosage concerns, and current controversies (Aschemann-
Witzel & Grunert, 2015; Bailey et al., 2011; Cohen, 2012; Dietary Guidelines Advisory
Committee, 2015; Nutrition Business Journal, 2012). Expectations of aging has been found to
influence health behaviors including physical activity and seeking health care ( Sarkisian,
Prohaska, Wong, Hirsch, & Mangione, 2005a; Sarkisian, Hays, & Mangione, 2002a). It is the
purpose of this dissertation study to examine if expectations of aging influences supplement use.
Additional information on what VMS older adults are taking and what influences older adults
use of supplements is needed.

Vitamins and minerals are required for healthy functioning yet too little or too much may
potentially cause deficiencies or damage respectively. Health problems from VMS have been
reported from; adverse reactions to the active ingredients, improper use, drug interactions, and
defects of the product (Timbo et al., 2006). Some VMS have been implicated in liver failure
(Navarro et al., 2014) and the elimination of supplements may burden the kidneys. Liver injury
is more severe from vitamin, mineral and herbal supplements than from medications and may
result in the need for transplantation or death (Navarro et al., 2014).

It is more probable that an older adult would be on medication than a younger person
(Gallagher, Barry, & O' Mahony, 2007). Polypharmacy is used to describe the use of multiple
medicines and is common among older adults (Gallagher et al., 2007; Loya, Gonzalez-Stuart, &
Rivera, 2009). Polypharmacy, increases the risk of adverse drug interactions with VMS
(Gallagher et al., 2007; Gardiner, Phillips, & Shaughnessy, 2008; Loya et al., 2009). VMS may

also increase or decrease drug activity (Gardiner et al., 2008). Many older adults with chronic
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medical conditions use supplements and are likely to be taking prescription medications which
may lead to an increased risk of interactions (Mehta, Gardiner, Phillips, & McCarthy, 2008).
Among community dwelling older adults who were on a prescription medication, 52% (95%(Cl,
48.8%=55.5%) concurrently used dietary supplements (Qato et al., 2008). Long term use of
some medications by older adults directly affects vitamin status (Joshi, 2015). Vitamin D levels
are affected by anticonvulsants, cholestyramine, rifampin, corticosteroids and levodopa (Joshi,
2015).

The potential for adverse reactions from VMS include drug interactions, interactions
from the ingredients within the VMS, and other adverse effects (Geller et al., 2015; Kutz, 2010;
Nahin et al., 2009; Timbo et al., 2006). VMS have also been found to be adulterated with
hazardous contaminants including lead, arsenic, mercury, cadmium, and pesticides (Kutz, 2010).
In 2000 the FDA reported that since 1993 there were 2,797 reports of adverse effects due to
supplements which included 105 deaths (U.S. General Accounting Office, 2000). It has been
estimated that over 23,000 emergency department visits each year are credited to VMS adverse
events (Geller et al., 2015).

Prevalence of Supplement Use in Older Adults

Supplement use among older adults is changing. The National Health and Nutrition
Examination Survey (NHANES) has shown steadily increasing use of dietary supplements over
the last 40 years among older adults in the United States (Bailey et al., 2011; Gahche et al., 2011;
Radimer et al., 2004). A report using NHANES data from 2003-2006 found that 70% of adults
over the age of 71 years use VMS and a third of them use a multivitamin, multimineral dietary
supplement (Bailey et al., 2011). Vitamin D use is increasing and the money spent on vitamin D

supplements has increased sharply over the last 15 years (Nutrition Business Journal, 2015).
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Older women are taking more VMS than in the past (Park, Harnack, & Jacobs, 2009; Timbo et
al., 2006).
Characteristics of Supplement Users

Results from national surveys and other research reports that adults who view themselves
as healthy appear to be using VMS (Bailey et al., 2011; Conner, Kirk, Cade, & Barrett, 2003).
Adults who use VMS are more likely to be in good health, have health insurance, use alcohol in
moderation, exercise more frequently, and do not smoke cigarettes (Bailey, Gahche, Miller,
Thomas, & Dwyer, 2013). People who take VMS also tend to have higher incomes and be better
educated (Dickinson & MacKay, 2014). VMS users tend to have better dietary patterns, have
healthy weight or have a lower BMI than people who do not use VMS (Dickinson & Mackay,
2014). There appears to be a contradiction between need for and use of VMS in older adults
(Bailey et al., 2011; Conner et al., 2003).

VMS use appears to be prevalent in adults who need supplements the least, this has been
termed the ‘inverse supplement hypothesis’ (Conner et al., 2003). Results of studies appear to
support the inverse supplement hypothesis as VMS users have been found to have higher dietary
nutrient intakes than VMS non-users (Braun & Venter, 2008; Kirk, Cade, Barrett, & Conner,
1999; Kofoed, Christensen, Dragsted, Tjgnneland, & Roswall, 2015; Sebastian, Cleveland,
Goldman, & Moshfegh, 2007). However, one study which explored an individual nutrient,
resveratrol, did not confirm the inverse supplement hypothesis (Aschemann-Witzel & Grunert,
2015). Instead a strong belief in favorable health effects and use of complementary and
alternative medicine positively affect the use of resveratrol (Aschemann-Witzel & Grunert,
2015).

There are a variety of reasons for people to take dietary supplements. VMS are taken to
4



decrease susceptibility to chronic health problems (Mehta et al., 2008). Improved nutrition has
been attributed to lengthening of the lifespan (Vaupel, 2010). VMS are used as a part of
preventive health care to maintain health (U.S. General Accounting Office, 2000). One study
found the three most common reasons older adults use VMS were: to preserve a healthy life, to
prevent a disease, or a recommendation by a health professional (Albright et al., 2012). The
most common reason to use VMS in the 2007-2010 NHANES was to “improve” or “maintain”
health (Bailey et al., 2013).

Older adults were more likely to use supplements for site-specific reasons (Bailey et al.,
2013). Site-specific reasons are when a supplement is taken for specific body site. Sites of the
body older adults’ mention include heart health, eye health, bone health, or joint health (Bailey et
al., 2013). Men tend to take a supplement for “heart or to lower cholesterol” while women tend
to use calcium products for “bone health” (Bailey et al., 2013). Another study, with primary care
patients as the sample participants, found the top three conditions for supplement use were: heart
hearth/cholesterol, cold/sinus, followed by joint pain (Gray & Rutledge, 2013).

Vitamin D: Function, Controversy, and Current Research

Vitamin D is the supplement of interest in this study due to concerns regarding use and
current controversies. Vitamin D is essential for skeletal health and has a wide range of other
functions. One function of vitamin D is to maintain serum calcium and phosphorus
concentrations which in turn maintains bone health (Committee to Review Dietary Reference
Intakes for Vitamin D and Calcium, Food and Nutrition Board, & Institute of Medicine, 2011).
The vitamin D receptor is found in most tissues and cells in the body including skeletal muscle
tissue (Holick et al., 2011; Holick, 2007). Vitamin D has a role in cellular death, cellular

proliferation, cellular differentiation, and insulin stimulating production (Holick et al., 2011).
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Vitamin D has been reported to have wide-ranging health benefits but not all the health
benefits are supported by research (Hossein-nezhad & Holick, 2013). Researchers have
suggested vitamin D may have a potential role in preventing cardiovascular disease, some types
of cancer and other chronic disease such as diabetes (Manson, Bassuk, & Buring, 2017; Manson
& Buring, 2016; Committee to Review Dietary Reference Intakes for Vitamin D and Calcium et
al., 2011). Research suggests that vitamin D may influence cognitive decline, depression,
autoimmunity, allergy and frailty, however the evidence is not conclusive at this time
(Committee to Review Dietary Reference Intakes for Vitamin D and Calcium et al., 2011).

Current controversies include different recommendations for Tolerable Upper Intake
Level, blood levels, dosage of vitamin D, and benefits of vitamin D. While current evidence
suggests that adults with limited sun exposure require a vitamin D supplement, there exists
controversy among organizations regarding vitamin D dosage (Holick et al., 2011; Hossein-
nezhad & Holick, 2013). A recent study of frail elderly with severe vitamin D deficiency
contrasted supplementation with the dosage at the Recommended Daily Allowance (RDA) and
an individual loading dose regimen. The frail elderly on the RDA dose regimen took longer to
reach a target level and fewer reached the target than those on an individual loading dose
regimen and it is suggested that some current guidelines for supplementation doses are too low
for the frail elderly with severe vitamin D deficiency (Wijnen, Salemink, Roovers, Taekema, &
Boer, 2015).

Currently there are 153 studies recruiting participants in the United States under the
search terms “vitamin D and seniors” on the U.S. National Institutes of Health Clinical Trials
website. Topics of research include both vitamin D2 and vitamin D3, a wide variety of diseases,

delivery methods, and dosage levels. The Vitamin D and Omega-3 Trial (VITAL) at Brigham
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and Women’s Hospital, an affiliate of Harvard Medical School is an ongoing five-year study of
25,874 people who are taking vitamin D or a placebo (Manson & Buring, 2016). The VITAL
study is investigating if vitamin D or omega-3 fatty acids reduce the risk for developing heart
disease, cancer and stroke (Manson & Buring, 2016). The Finnish Vitamin D Trial (FIND) is
another five-year placebo-controlled study of vitamin D regarding prevention of cancer and
cardiovascular disease (U.S. National Institutes of Health, 2016a). The Sunshine 2 Study for
Women with Diabetes is currently recruiting participants, this is also a placebo controlled study
to determine the effectiveness of vitamin D3 on self-management, blood pressure, and depressive
symptoms (U.S. National Institutes of Health, 2016b).

Vitamin D: Serum Levels and Intake

Vitamin D, as measured by serum 25-hydroxyvitamin D (25[OH]D), is defined as
deficiency at levels less than 12 ng/mL (NIH, Office of Dietary Supplements, 2016). Levels of
vitamin D less than 12 ng/mL is associated with osteomalacia in adults and is inadequate for
bone health. Levels of 25(OH)D between 12 to < 20 ng/mL are considered inadequate for
overall health and bone in healthy individuals. Levels of 25(OH)D between 20 and 50 ng/mL
are considered adequate for overall health and bone health for healthy individuals. Emerging
evidence links low and high levels of 25(0OH)D (above 50 ng/mL) to adverse effects (NIH,
Office of Dietary Supplements, 2016).

Older adults frequently consume less vitamin D than recommended (Dietary Guidelines
Advisory Committee, 2015). When vitamin D intake is calculated from food and beverage most
adults over the age of 71 had intakes of vitamin D below the estimated average requirement; 97
percent of females and about 93 percent of males (Dietary Guidelines Advisory Committee,

2015). When vitamin D supplements are included the total intake of vitamin D increases
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markedly to about 52 percent of adequate intake levels (Dietary Guidelines Advisory Committee,
2015). The Dietary Guidelines Advisory Committee named vitamin D as a nutrition of public
health concern as the under-consumption of vitamin D has been linked to adverse health
outcomes (2015).

There is also a health concern regarding over-consumption of vitamin D (Dietary
Guidelines Advisory Committee, 2015). Vitamin D toxicity, hypervitaminosis D, occurs from
excessive vitamin D intake. With hypervitaminosis D, the calcium levels can increase in the
blood leading to damage to heart, kidney and blood vessels (NIH, Office of Dietary
Supplements, 2016). Overconsumption of vitamin D is found especially among those who take
high-dose supplements (Dietary Guidelines Advisory Committee, 2015). Vitamin D is sold over
the counter and comes in a wide variety of dosages and combinations with other supplements.
The amount of vitamin D taken from diet and supplements should not exceed the Tolerable
Upper Intake Level (UL) unless directed by a health care professional. If the supplement dose
exceeds the UL then monitoring by a health care professional is warranted (Dietary Guidelines
Advisory Committee, 2015). The concern regarding deficiency, under-consumption and
overconsumption of vitamin D highlights the importance of gathering information regarding
vitamin D dosages in this population.

Definitions of Supplement, Supplement Categories, Dietary Terms, Independent Living
Women and HPM

There is a lack of standardized categories and definitions for supplements (Comerford,
2013). Lack of clarity is one of the problems. Some definitions allow for inclusion of products
that contradict the primary designated ingredient, such as a product with several B vitamins

being labeled a multi-vitamin/ mineral. To provide clarity and ease of comparison to other
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studies, similar language is helpful. The United States Dietary Supplement Health and
Education Act of 1994 (DSHEA) definition of ‘supplement’ is provided as well as a
classification system for dietary supplement categories (Bailey et al., 2013).
Definition of Supplement
For this dissertation study, the Dietary Supplement Health and Education Act (DSHEA)
definition of dietary supplement will be used. Dietary supplements will be referred to as VMS
(vitamin, mineral, or herbal supplement). Dietary supplements were defined by the DSHEA in
1994 as:
a product (other than tobacco) that is intended to supplement the diet which bears or
contains one or more of the following dietary ingredients: a) a vitamin, b) a mineral, ¢) an
herb or other botanical, d) an amino acid, e) a dietary substance for use by man to
supplement the diet by increasing the total daily intake, or f) a concentrate, metabolite,
constituent, extract, or combination of any ingredient described in clause (a), (b), (c), (d),
or (e) (NIH, Office of Dietary Supplements, 2015a).
Classification System for Dietary Supplement Categories
Bailey et al. (2013) examined the 2007 to 2010 NHANES data using a classification
system that includes clear definitions with examples. The classification system used for this
study is based the system used by Bailey et al. (2013) and is provided in Appendix A along with
examples for each category.
Multi-vitamin, multi-mineral (MVMM). Contains 3 or more vitamins and contains 1
or more mineral.
Multi-vitamin (MV). Contains 2 or more vitamins, does not contain minerals and not

classified a MVMM.



Multi-mineral (MM). Contains 2 or more minerals and does not contain vitamins, not
classified a MVMM, and calcium was not main ingredient.

Herbals. Contains a botanical ingredient, such as melatonin, cranberry, or coenzyme Q-
10.

Fatty acids. Contains omega-3 or fatty acids as primary ingredient.

Calcium-containing. The primary ingredient is calcium, and may have other minerals or
vitamins; but not classified as a MVMM. This contains antacid products if calcium is the
primary ingredient.

Joint supplements. Contains containing glucosamine, chondroitin, or a combination.

Protein and sports. Contains protein, amino-acids, may be intended to enhance athletic
performance.

Fiber and colon health. Contains fiber as primary ingredient or laxative in name.
Probiotics are classified in this category.

Single nutrient supplements. Stand alone, single nutrient supplement products not
otherwise categorized.
Definitions of Dietary Terms

The Institute of Medicine (IOM) Food and Nutrition Board provides Dietary Reference
Intakes (DRIs). DRIs are the set of reference values to assess nutrient intakes for healthy
individuals. The DRIs for vitamin D were established to provide sufficient vitamin D to
maintain bone health and calcium metabolism for healthy people. There are no differences in
values for men or women for the DRIs for vitamin D. The DRIs are reported in International
Units (IUs) and micrograms (mcg), for vitamin D, 1 mcg is equal to 40 1Us (Institute of

Medicine Panel on Macronutrients, Dietary Fiber & Standing Committee on the Scientific
10



Evaluation of Dietary Reference Intakes, 2005; NIH, Office of Dietary Supplements, 2016).

Adequate Intake (Al). The Al is the level assumed to ensure nutritional adequacy when
the evidence is insufficient for RDA.

Estimated Average Requirement (EAR). The EAR is the average daily intake level of
the nutrient that is estimated to meet the requirements for half of the healthy individuals in a
particular gender and life stage. The EAR for adults over the age of 51 years for Vitamin D is
400 1U.

Recommended Daily Allowance (RDA). The RDA is the average daily level of intake
that is sufficient to meet the nutritional needs of nearly all healthy people. The RDA for adults
51-70 years for vitamin D is 600 IU and for adults over 70 years the RDA is 800 IU.

Tolerable Upper Intake Level (UL). The Tolerable Upper Intake Level is the
maximum daily intake that is not likely to cause adverse health effects. The UL for vitamin D is
4,000 IU for adults over the age of 51 years.

Definition of Independent Living Women

For this dissertation study the term independent living women is used to describe women
who live in the community or an independent living setting in a Continuing Care Retirement
Community (CCRC). Independent living older women in a CCRC are in the independent living
apartments and are not in assisted living or skilled nursing care.

Health Promotion Model Definitions

The HPM has been used to research variables influencing a given health behavior
(Pender, Murdaugh, & Parsons, 2011). The definitions of the components of the HPM included
in the framework (see Appendix B) for the proposed study are given below.

Individual characteristics and experiences. The individual characteristics and
11



experiences are experience factors and innate factors (such as gender or age) which are generally
unmodifiable (Pender, Murdaugh, & Parsons, 2015; Srof & Velsor-Friedrich, 2006). These
factors contain prior related behavior and personal factors (Pender, 2006; Pender et al., 2011).

Prior related behavior. The frequency of a similar or the same behavior in the past.

Personal factors. Include psychological, biological or sociocultural general
characteristics of the individual that influence the health behavior.

Behavior-specific cognitions and affect. Contain the variables within the HPM that are
believed to have major motivational significance. The behavior-specific cognitions and affect in
the model include perceived benefits of action and self-efficacy.

Perceived benefits of action- Expectations of Aging. Contain the perceptions of the
reinforcing or positive consequences or benefits of partaking in a specific health behavior. It is
proposed that perceived benefits motivate the behavior. The hypothesis is that older adults with
positive expectations of aging would be more likely to engage in taking VMS for perceived
positive benefits.

Perceived self-efficacy. Perceived self-efficacy relates to an individual’s belief or
judgement of their ability to succeed in a situation or accomplish a task (Pender et al., 2015).

Behavioral outcome- health promoting behavior. This is the specific health behavior,
the desired behavioral outcome of health decision-making, and preparation for action.

Expectations Regarding Aging and Influence on Health Behavior

Expectations of aging are the older adult’s perceptions of aging (Sarkisian, Steers, Hays,
& Mangione, 2005b). Expectations regarding aging (ERA) has been defined as the expectations
of achievement and maintenance of physical, mental, and cognitive health (Sarkisian et al.,

2005b). Expectations regarding aging has been used to examine relationships between health
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behaviors, perceptions of aging, and outcomes (Sarkisian et al., 2005b). An individual’s
expectations of aging has been found to influence specific health behaviors (Goodwin, Black, &
Satish, 1999; Leventhal & Prohaska, 1986; Rakowski & Hickey, 1992; Sarkisian et al., 2002a).

Perceptions and expectations of aging vary and have been examined from both a more
negative and a positive perspective (Levy, Slade, Kunkel, & Kasl, 2002; Rakowski & Hickey,
1992). In one study, the older adults who attributed illness to old age reported less routine health
maintenance behaviors at a 2 year follow up (Stewart, Chipperfield, Perry, & Weiner, 2012).
Some of the health behaviors they were less likely to engage in included: eating a healthy
nutritious diet, getting a regular check-up, making health a priority, exercise, and getting enough
sleep (Stewart et al., 2012). Attributing urinary incontinence to aging was associated with self-
treatment and self-management of incontinence (Locher, Burgio, Goode, Roth, & Rodriguez,
2002). Older adults are less likely to seek treatment or report to their health professional if they
attribute symptoms of illness to aging (Brody & Kleban, 1981; Brody, Kleban, & Moles, 1983;
Morgan, Pendleton, Clague, & Horan, 1997). Holding the expectation that health problems are
an inevitable part of old age may create barriers to seeking care, delay the start of care, impact
current choices for care, delay changes in health behaviors, and delay treatment (Locher et al.,
2002; Stewart et al., 2012).

A negative expectation of aging may lead to a delay in: seeking care, treatment, care
decisions, or practicing preventive health behaviors (Goodwin et al., 1999; Leventhal &
Prohaska, 1986; Sarkisian, Lee-Henderson, & Mangione, 2003; Stewart, Chipperfield, Perry, &
Hamm, 2016). The older adults who attributed illness to old age had twice the probability of
death (36% vs. 14%) than those who did not (Stewart et al., 2012). There was a risk of adverse

health events when the association between attributing health problems to aging and mortality
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was examined (adjusted odds ratio = 1.78, Cl = 1.05, 3.00, Rakowski & Hickey, 1992). Another
longitudinal study found increases in mortality and disability for older adults with diabetes and
lower cognitive function (McGuire, Ford, & Ajani, 2006). Attributing a specific health
condition, heart attack or stroke, to old age was associated with less likely to change their
lifestyle, a double probability of future hospitalization, and saw their physician more often
(Stewart et al., 2016). This suggests there is a potential for adverse consequences of attributing
some health problems to old age. The older adult may perpetuate the expectation that aging has
a negative trajectory (Rakowski & Hickey, 1992).

Expectations of aging can also be viewed from a positive perspective. Older adults with
positive self-perception of aging lived 7.5 years longer than older adults with less positive self-
perceptions of aging (Levy et al., 2002). The impact of self-perceptions of aging appears to have
an association with health behaviors and length of life (Levy et al., 2002). Another study found
that when expectations regarding aging are high or positive the individuals were more likely to
have had a health physical in the preceding two years (Meisner & Baker, 2013). Expectations
towards aging has been documented to influence current health behaviors (Goodwin et al., 1999;
Sarkisian et al., 2005a) and future health (Leventhal & Prohaska, 1986; Levy et al., 2002;
Rakowski & Hickey, 1992). Expectations of aging has an impact on seeking health care, health
behaviors, and health outcomes.

Theoretical Framework

This study is based on two central premises: 1) Older adults have a higher risk for
complications from under or over consumption of VMS due to physiological changes of aging
and aging’s impact on physiological homeostasis; and 2) Factors unrelated to medical need may

explain VMS use. Expectations regarding aging has an impact on current health behaviors,
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expectations regarding aging may have an impact on older women’s use of supplements. The
Health Promotion Model (HPM) provides a framework to conduct research to explore what
motivates older women to engage in supplement use. Covariate, independent and dependent
variables are also identified.

Physiological Homeostasis

The model of physiologic homeostasis is commonly used in geriatrics and is helpful to
understand the impact supplements can have on older adults. Physiologic homeostasis balances
metabolic activity and regenerative responses (Wang, Karpac, & Jasper, 2014). Aging causes
widespread loss of and difficulty maintaining, homeostasis (Wang et al., 2014). The
physiological changes of aging have an impact on all organ systems. The kidney and liver have
decreased function with aging and there is reduced regenerative capacity of the liver
(Navaratnarajah & Jackson, 2013; Schmucker, 2005). Liver function may be impacted due to
aging changes, polypharmacy, use of multiple supplements, or overconsumption of VMS. Age
related changes alter physiology, body composition, and the pharmacokinetic and
pharmacodynamics which may increase the risk of adverse events (Castelino, Hilmer, Bajorek,
Nishtala, & Chen, 2010; Hamilton, Gallagher, & O'Mahony, 2009). Older adults are at higher
risk from vitamin dosages above the UL in part due to decreased liver and kidney function
(Dietary Guidelines Advisory Committee, 2015).

In summary, older adults have a higher risk for complications from under or over
consumption of vitamin D due to the physiological changes of aging and aging’s impact on
physiological homeostasis. The process of aging occurs at different rates and the homeostatic
reserves vary greatly between people. Older adults often have comorbid conditions which are

accompanied with multiple prescription medications increasing the risk of adverse events
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(Castelino et al., 2010). The potential burden of supplements on organs are not clearly
understood. Specific physiological changes associated with aging and with illnesses common
with aging, make it more likely that older adults may be particularly vulnerable to adverse effects
from supplements.

Health Promotion Model

The HPM is an interpersonal level theory that is useful for research of health behaviors
and the development of interventions (Pender et al., 2015). HPM is suitable for health behaviors
where ‘threat’ is not the most important source of motivation (Pender, 1996). Health behavior
motivation for the individual is unique and often has combinations of health promotion and
health protection motives. A health protective behavior aims to decrease the likelihood of
disease or to stabilize health while a health promotion behavior sustains or increases well-being
(Pender, 1996). Together these health promotion and health protective behaviors are
complementary parts of a healthy lifestyle (Pender, 1996). Supplements such as vitamin D are
taken for a variety of health promotion and health protection reasons.

The HPM postulates that individual characteristics and experiences influence behavior
specific cognitions and affect which leads to a health promoting behavior (Pender, 2006; Pender
etal., 2011; Pender et al., 2015). The variables of interest included in the model are: individual
characteristics and experiences (prior related behavior and personal factors), behavior-specific
cognitions and affect (perceived benefits of action-ERA and self-efficacy) and the health
promoting behavior VMS use.

Individual Characteristics and Experiences

Prior related behavior is one of the best predictors of behavior (Pender, 1996). Prior

related behavior in this study is past use of VMS. The regular habit of taking a supplement in the
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past influences the possibility of taking VMS.

Personal factors are predictive and determined by the target behavior of supplement use
(Pender, 2006; Pender et al., 2011). Personal factors found in the literature which may be
associated with and confound the relationship between ERA and supplement use include
comorbidity, age, and education level (de Groot, Beckerman, Lankhorst, & Bouter, 2003;
Johnson, Angela J.M. Donkin, Morgan, Neale, & Lilley, 2000; Kim, 2009; Levy et al., 2002;
Meisner & Baker, 2013; Sebastian et al., 2007; Valderas, Starfield, Sibbald, Salisbury, &
Roland, 2009). Chronic diseases are lasting, non-communicable, recurrent diseases which do not
have a microbial cause (Egger, 2012). As people age the chance of having multiple chronic
disease increases (Egger, 2012; Marengoni et al., 2011). Comorbidity may have a confounding
influence on studies (de Groot et al., 2003; Valderas et al., 2009). Supplement use has been
found to increase with age (Bailey et al., 2011; Dickinson & MacKay, 2014; Gahche et al., 2011,
Radimer et al., 2004). Educational level is a representation of income and may predict
supplement use (Dickinson & MacKay, 2014; Johnson et al., 2000; Meisner & Baker, 2013).
Personal factors will be measured and if related to outcome measure will be used as control
variables.

Behavior-Specific Cognitions and Affect

The behavior-specific cognitions and affect for the current model are perceived benefits
of action-ERA and perceived self-efficacy (Pender et al., 2011). Perceived benefits of action are
the perception of the positive consequence of using supplements. The literature supports that
ERA has been documented to influence health behaviors (Goodwin et al., 1999; Sarkisian et al.,
2003; Sarkisian et al., 2005a). This study proposes that when an older adult has positive ERA

those anticipated outcomes influence the current health behavior of supplement use.
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Perceived self-efficacy is the perception of the personal capability to accomplish
supplement use. Self-efficacy is the judgement that one is able to execute the task (Pender,
2002; Pender et al., 2011). If an individual has a higher level of self-efficacy they are more
likely to engage in a health behavior (Pender et al., 2015). It is proposed that individuals with
high self-efficacy are more likely to engage in supplement use.

Behavioral Outcomes

The behavioral outcome for the proposed study is supplement use. The classification
system (Appendix A) assists with defining nonusers and users of dietary supplements and for
measurement of the dependent variable, supplement use.

Gaps in Knowledge

New supplements are flooding the market at the same time supplement use is increasing
in the elderly population. There is insufficient understanding regarding how and why
supplements are used and why supplements continue to be used when there is no improvement in
health. More information is needed on supplement adverse interactions and supplement and
medication interactions. Currently there are concerns regarding under-consumption and
overconsumption of vitamin D.

There is also debate regarding updating the Recommended Daily Allowance (RDA) for
certain supplements. The RDA is the average daily level of intake that is sufficient to meet the
nutritional needs of nearly all healthy people. Also, not all supplements have a Dietary
Reference Intake (DRI) which specifies the amount required for optimal health. Effective and
safe dosages for different ages and disease states do not exist for all supplements. An example of
difficulty in determining effective and safe dosages is vitamin D. The RDA for vitamin D for

adults over 70 years for male and female is 800 1U and this was determined for optimal bone
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health. The Endocrine Society has provided clinical guidelines for vitamin D use with some
chronic health issues and disease (Holick et al., 2011). But further research is needed to
determine optimal vitamin D levels for chronic health issues and diseases for all ages including
older adults.

Additional details of the physiological impact of supplement dosages used above RDA
along with the prevalence of overconsumption of supplements would be beneficial. While
adverse physiological interactions of supplements on the liver have been reported, it has been
very difficult to identify causality due to simultaneous use of products and products with
multiple ingredients (Navarro et al., 2014). While studies have looked at reported liver damage
from all ages, there are insufficient studies focusing on older adults in independent living,
assisted living and nursing homes (Navarro et al., 2014).

Supplement use has been tracked since the 1970’s using the NHANES. Only
noninstitutionalized U.S. citizens are included in the NHANES sampling design (Ahluwalia et
al., 2016). Despite concerns about underuse, overuse, drug interactions, physiological burden on
the body, and safety, current information on institutionalized older adults’ use of vitamins and
dietary supplements is limited. Why supplements are used and what influences older adults has
not been thoroughly explored.

The impact of how older adults” ERA impacts supplement use has not been previously
examined. It is important to understand the impact perceptions of future health has on health
behaviors such as supplement use. This understanding can assist nurses’ and other health
professionals in providing individualized care to help promote a healthy lifestyle. Knowledge of
how ERA influences current health behaviors may also guide development of interventions to

optimize use of safe levels of supplements for personal health care of older adults. There is a
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Figure 4. Revised Model to Identify Factors that Influence Supplement Use

Individual Behavior-Specific Specific Behavioral
Characteristics and Cognitions and Outcome
Experiences Affect

Perceived Benefit of
Prior Related Action
Behavior IV- Expectations

: . DV- Supplement

IV- Use of | regarding aging Use PP
supplements in past.

Interpersonal
Personal Factors Influences™*
(p?pet?lgal control IV- Family, Friends,
variables) and Health Care
eEducational level Professional*
eEthnicity*

IV-Media portrayal of
benefits of use*

*Added to Model
Limitations

The study’s findings should be interpreted with the following limitations in mind. First,
the amount of variance explained in the variables was small to moderate and indicate the
existence of additional predictor variables. Second, there are additional variables for study
suggested by the theoretical model which were not within the scope of this study. The cross-
sectional design of the study prohibits the ability for definite conclusions regarding cause and
effect in the relationship between education, prior use, and ERA with older women’s VMS use.
Finally, additional research and measurement development is needed for measure of VMS self-
efficacy and measurement of Tolerable Upper Intake Level use of VMS. Identification of
behavior-specific cognitions and affect is also of key importance in future research as these are

the constructs which are modifiable and may be used to develop interventions.
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Table 14. Comparison between Independent Living Women (N = 110) and Nursing Home

Residents (N = 247)

Major categories ILW Nursing Single Nutrient ILW Nursing
%* (n) Home Vitamin . Home
%* (n) Supplements %* (n) %* (n)
MVMM 50.0 (55) 40.4 (100)  Vitamin A 3.6 (4) 0
MV 34.5(38) 6.9(17) Vitamin B1
Herbals 30.9(34) 11.3(28)  Vitamin B2 Total for B Total for B
MM 27(3) 0 Vitamin B7 Vitamins Vitamins
Total for Aglvslvls TENCEOE Vitamin B12 36.4 (40)  26.3 (65)
VMS (101) Folate
. . Vitamin B
Minor categories
Complex
Calcium containing  50.0 (55) 47.4 (117) Yamin B not
' ' identified
Fatty acids 334((37) 45(11) VitaminC 25.5 (28) 7.3 (18)
Joint supplements 14.5 (16) 0 Vitamin D 745 (82)  72.1(178)
E;gftrha”d colon 10.0(11) 13.8(34) VitaminE 145(16)  12(3)
Protein and sport 6.4 (7) 0 Lutein 5.5 (6) 0
Single Nutrient Other Supplements Most Frequently Used Herbals
Magnesium 18.2 (20) 1.2 (3) CoenzymeQ10 12.7 (14) 1.6 (4)
Potassium 9.1 (10) 29.9 (74)  Melatonin 8.2 (9) 5.3 (13)
Zinc 5.5 (6) 1.2 (3) Cranberry 5.5 (6) 4.5 (11)
Selenium 3.6 (4) 0 Garlic 4.5 (5) 0
Iron 2.7 (3) 23.1(58)  Turmeric 4.5 (5) 0.4 (1)
Chromium 1.8 (2) 0 Cinnamon 3.6 (4) 0

Note ILW are Independent living women (N= 110), Nursing Home are individuals in long term care facility (N=247)

*% =n/N

@Also includes House Nutritional Supplements given to nursing home residents

Chapter Summary

This chapter presented the results in two manuscripts; the first manuscript reported the

results of the research questions focused on VMS prevalence, vitamin D and variables of interest

and the second presented the results of the research hypothesis. The comparison of VMS use

between long term care residents and community dwelling residents was described and will be
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diseases, infections, disorders, cancers and fracture. The concern regarding vitamin D deficiency
as well as underconsumption and overconsumption highlights the importance to gather current
information regarding use.

The theoretical underpinnings of this study were aging with physiological homeostasis
and the HPM (Pender et al., 2015). Each theory complements the premise of the study. First,
the physiological changes of aging and aging’s impact on physiological homeostasis puts older
adults at higher risk for complications or risk from under or overconsumption of VMS. Second,
factors not related to medical need may influence VMS use and the HPM helps to explore the
use of VMS by older women.

Due to the changes in physiologic homeostasis from aging, older adults are at higher risk
from vitamin dosages above the UL. Physiologic homeostasis maintains the body’s biological
order by balancing metabolic activity and regenerative responses (Wang, Karpac, & Jasper,
2014). Aging causes a widespread loss of homeostasis which can result in damage, inadequate
repair of damage or dysregulation of cell number (Boron & Boulpaep). The aging body
potentially has difficulty maintaining homeostasis when substances outside the body, such as
VMS, are introduced (Wang et al., 2014). Age related changes may alter the pharmacokinetic
and pharmacodynamics which increases the risk of adverse events (Castelino, Hilmer, Bajorek,
Nishtala, & Chen, 2010; Hamilton, Gallagher, & O’Mahony, 2009).

The HPM provided the structure to explore the factors that predict VMS use. For the
current study variables from the HPM were chosen to construct a parsimonious model. This was
the first use of HPM focusing on VMS use by older women. Age, education, and comorbidity
were measured as control variables. Prior supplement use, ERA, GSE, VMSSE were measured

as potential predictors of VMS use. ERA, GSE, and VMSSE are modifiable factors and ERA
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has been reported to influence current and future health behaviors. Education level, prior use of

VMS, and ERA were found to be significant predictors of VMS use by older women.
Discussion of Research Questions from Survey Results

Research Question One: What is the Prevalence of VMS use Among Older Women?

A majority of older women were taking VMS’s. The findings from the survey suggest
that vitamin D was the most prevalent supplement taken. About a third were using herbals.
There is a vast field of research concerning prevalence of VMS that reaches back over 50 years.
Frequently MVMM were found to be the supplement most commonly used (Bailey et al., 2011;
Foote et al., 2003; Satia-Abouta et al., 2003; Sebastian et al., 2007). The results of the current
study support the literature regarding the expanding use of vitamin D, herbals, and other
supplements (Bailey et al., 2011; Gahche et al., 2011; Radimer et al., 2004). There was a small
number of women who took up to 16 VMS products. The use of multiple VMS in the older
population raises the risk of drug interactions. This study offers current prevalence use of VMS
by older women from the community and CCRC’s and the results demonstrate the reported use
does vary in type and amount of VMS reported from earlier studies.

Research Question Two: What are Older Women’s Levels of General Self-efficacy and
Expectations of Aging?

General self-efficacy influences how older adults think, feel and act (Scholz et al., 2002).
Low GSE has been associated with helplessness, pessimistic thoughts regarding
accomplishment, and depression. High GSE has been associated with decision making,
optimism and achievement (Scholz et al., 2002). The mean GSE of the sample (33.1, SD = 4.6)
was higher than means reported by Scholz et al. (2002) who sampled 19,120 persons from 25

different countries (M = 29.5, SD = 5.32). GSE has been studied in relation to many constructs
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but only one other study has tested GSE and supplement use. Gacek (2016) looked at GSE and
use of dietary supplements in Polish athletes (M = 31.3, SD = 3.2). Athletes with lower GSE
used MV supplements significantly more often (Gacek, 2016). In the current study, older
women with lower GSE did not take differing amounts of VMS. However, this study did not
look at individual VMS in relation to GSE as Gacek did in the study of athletes (2016). GSE
may be a valuable construct in the study of different populations than that represented by the
sample.

This may be the first study to measure ERA in regard to VMS use by older women. It is
important to understand older women’s perceptions of their aging because of the impact those
perceptions have on health care behaviors. Older women with lower expectations of aging used
more VMS. Older women’s expectations of aging may affect how they perceive their health
potential and impact health care prevention and promotion practices.

In this sample, there was a wide difference in the ERA subscales, lowest for physical
health and highest for mental health. The participants had very high mental health subscale score
which shows a majority did not feel it was true that: they would spend less time with friends and
family, being lonely was something that happens as you get old, that quality of life declines as
people age, and it is normal to be depressed when you are old. Similar patterns with physical
health subscale lowest and highest for mental health subscale was seen in other studies. Davis,
Bond, Howard and Sarkisian (2011) found the ERA subscales for primary care clinicians (age M
=48.6, SD = 11.6, age range in years = 23-87) followed the same pattern. A study including
middle-aged and older adults also found the same pattern (Meisner & Baker, 2013). Weltzien
(2007) also found that expectations of young, middle-aged and older women were lower for

physical health than mental health also which is similar to the results of the current study.
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There has been a challenge to ageism over the past 30 years in the population (Palmore,
2005) and idea of successful aging may be changing people’s expectations of aging. Davis et al.
(2011) suggest there may be a cohort effect for ERA. Weltzien (2007) looked at aging
expectations and health behaviors and found older women had less positive future health
expectations and lower expectations for physical health than young and middle-aged women. A
generation’s exposure of life experience, media, new research on aging, and changes in image
and perception of aging may influence the levels of ERA. Expectations of aging may differ from
one generation to another.

Research Question Three: Is Higher Age Associated with Increased Number of
Supplements Taken?

In this study, a significant relationship between age and an increase in the number of
supplements taken was not found. In studies with a wider range of age an increase in VMS use
was found (Foote et al., 2003; Kennedy, 2005; Miller et al., 2008). While not significant, the
Spearman rank order correlation (rs = -.07, p = .49) reported a negative correlation between age
and VMS suggesting that for this sample as age increased there was a non-significant slight
decrease in VMS use. The current study may not be representative of the population. The
results of this study were different from the studies reported VMS use increasing with age (Foote
et al., 2003; Kennedy, 2005; Miller et al., 2008). There is limited research on VMS use by the
oldest segment of the population however it has been reported that as people enter hospice they
are taking a wide variety of VMS (Holmes, Kaiser, Jackson, & McPherson, 2010). Use of VMS
by the oldest adults in the study may differ by type of VMS used from the youngest in the
sample, this study did not examine patterns of use by ages. The current study only included

women living in CCRC’s or the community setting.
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Research Question Four: Do Women with Higher and Lower Levels of Education Differ in
Their Supplement Use?

The participants were asked to choose the highest level of schooling they completed from
6 levels of education. The answers were dichotomized into high school or less and greater than
high school education. The women with a high school or less education took fewer VMS than
the women with a college education. The findings from the study suggest that education does
contribute to VMS use in older women. The research on VMS has included education frequently
and the results are consistent with other studies. This is also one of the factors that is sometimes
included in the inverse supplement hypothesis, that VMS users tend to have higher dietary
nutrient intakes, report themselves as healthy, have higher incomes and higher education than
VMS non-users (Braun & Venter, 2008; Kirk et al., 1999; Kofoed et al., 2015; Sebastian et al.,
2007).

Research Question Five: Do Older Women with High, Medium and Low Levels of
Comorbid Conditions Differ in their Supplement Use?

There are a burgeoning number of studies regarding VMS and different disease
categories. To measure comorbidity the Self-Administered Comorbidity Questionnaire (SCQ)
was used which allowed for a total of 15 comorbid conditions. The problems the SCQ included
were heart disease, high blood pressure, lung disease, diabetes, ulcer or stomach disease, kidney
disease, liver disease, anemia or other blood disease, cancer, depression, back pain, and arthritis
(osteoarthritis, degenerative arthritis or rheumatoid arthritis) with three additional medical
conditions that could be written in. In this study, there was no significant difference in the level
of supplement use between women with low medium or high levels of comorbid conditions.

When each comorbid condition was examined separately with VMS use two did differ in
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supplement use; high blood pressure and heart disease. The participants with high blood
pressure or heart disease took less VMS than those without the conditions. It was not the
purpose of this study to examine the types of supplements taken associated with each reported
comorbidity, and the participants were not asked why each supplement was being taken. There
is extensive and ongoing research on VMS use with heart disease and cancer.

Research Question Six: What Percentage of Older Women are Taking Vitamin D at and
Above the Tolerable Upper Intake Level?

At this time, there are 301 current clinical Trials ongoing and over 3,000 studies are
found for vitamin D on the registry and results database of clinical studies. Vitamin D is a topic
of interest to many adults. About three-fourths of the independent living older women in the
current study were taking vitamin D. There were 7 % of the participants who were taking
vitamin D at the UL or above, 3 % were at the UL and 4% were above the UL. Ofthe 4 % (n =
4) who were above the UL, two were following their health care professional’s advice for low
blood levels, one reported taking it for her bone health but her doctor did not prescribe it, and the
fourth women did not answer the questions. The results are in alignment with other research
regarding use of VMS over UL, that a small segment does take vitamin D in amounts over the
UL. The Office of Dietary Supplements leads and sponsors efforts which include assessment of
vitamin D status (Bailey et al., 2010). There are health risks from excessive vitamin D, the
calcium levels can increase in the blood leading to damage to heart, kidney and blood vessels
(NIH, Office of Dietary Supplements, 2016). There is emerging information that use of vitamin
D at high levels may over time cause adverse health effects. There is a need for research in the

use of vitamin D over UL and long-term use.
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Research Question Seven: Are Older Women Cognizant of Their Vitamin D Dosage?

About a third of the participants who were taking vitamin D were not able to list amount
of vitamin D dose and reported they did not know the dose they were taking. Even when
participants were unable to report their dose of vitamin D, two-third replied they felt confident
they could list their supplements including the doses and schedule. The question on confidence
came later in the survey. Perception of confidence did not align with knowledge of dosage
regarding vitamin D. Health care professionals should be aware that confidence in regarding
supplement use reported by a client may not equate to accurate knowledge.

The dosage of vitamin D was only for the vitamin D supplement alone and did not
include vitamin D found in other supplements or in the diet. Total dosage of vitamin D was not
accounted for by the survey. Bailey et al. (2010) estimated vitamin D intake from dietary
sources and dietary supplements, females and males over 70 years old had lowest prevalence of
meeting the adequate intake and dietary supplements helped to meet adequate intake of vitamin
D. With the increasing numbers of women taking VMS and the higher dosages available, an
estimate of total vitamin D intake from food, water, and VMS would aid in monitoring total
nutrient intake.

Discussion of Results Regarding Hypothesis and Proposed Model

Several of the variables were not well correlated with VMS use, did not add to the model
and were not included in the final multiple regression; age, SCQ, GSE, and VMSSE. The age
range may not have been great enough to show differences as most of the participants had used
or were currently using a supplement. The SCQ was chosen as the instrument included the
impact of treatment and function, however comorbidity was not found to impact amount of VMS

use. This may be that VMS are used for preventative reasons as well as treatment. Women with
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low comorbidity may have been taking VMS to maintain health, while those with higher
comorbidity levels may have been taking VMS to treat their illness. There is a growing number
of studies regarding VMS use for specific disease and chronic health issues. It may be helpful to
identify why each VMS is being taken and allowing for investigation regarding VMS use and
specific health issues. VMS use was not significantly correlated with GSE or VMSE. This may
be due in part as the majority of the sample had been using VMS frequently over the course of
their life and GSE may have greater impact on early adoption of the behavior and less on
maintenance of VMS use.

Education and prior use are significant predictors of VMS use. As the education level
increases the amount of VMS used also increases. Other studies have also found that education
level to be associated with supplement use. Prior use has direct and indirect effects on current
health behaviors and is frequently found to be significant variable for predicting health behaviors
with the health promotion model (Pender, 2002). A majority of the women who participated in
the survey had used VMS in the past and many of them were frequent users of VMS. Prior use
has the greatest impact on VMS use in the current study.

The expectations of aging on the use of VMS was a significant predictor. Expectations of
aging negatively predicted VMS use, the lower the expectations of aging the higher the VMS
use. A study found older adults with higher ERA scores practiced more preventative health
behaviors and those with lower ERA scores practiced less (Sarkisian et al., 2003). There may be
a practical difference in health behaviors studied. While studies have found for some health
behaviors that a higher ERA leads to higher behaviors this may not relate to other types of health
behaviors. Each health behavior needs to be studied to see the effect of ERA. Taking a

supplement may also be easier for an older adult to do than starting a lifestyle change such as
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exercise and healthy eating.
Discussion of Nursing Home and Community Older Women’s Use of VMS

The women living in the community or CCRC’s (independent living women) and adults
in the three nursing homes lived in the same geographic area. The data from the nursing homes
were gathered 2 years prior to the survey for the independent living women. The independent
living women and adults in the nursing homes have similar use of vitamin D, 75 % and 72 %
respectively; and similar VMS total use, 92 % and 94 % respectively.

Both nursing home residents and independent living women were taking dosages above
the RDA for vitamin D. Thirty-nine percent of independent living women took more than RDA
but less than UL (Tolerable Upper Intake Level), and 7 % who were at UL or above. For the
nursing home residents 62% (n = 154) were prescribed dosages of Vitamin D above the RDA.
The research suggests that nursing home residents may be at high risk for vitamin D deficiency
due to lack of sun exposure, age, obesity, and high number of chronic conditions and more may
be on a high dose of vitamin D for treatment. The secondary analysis did not have access to
diagnosis or laboratory results of vitamin D screening.

There was higher use of herbals in both variety and numbers by the independent living
women than in the nursing home setting. The medication reconciliation process used with
admission to nursing homes may be a screening point and may limit the types of supplements. In
this dissertation only 3 nursing homes were included in the secondary analysis and while there
were differences in amount of vitamin D prescribed between the nursing homes there were only
5 herbals on the Medication Administration Records from the 3 facilities. The five herbal
supplements nursing home residents were taking were coenzyme Q-10, melatonin, cranberry,

turmeric, and ginger. The residents may have been taking herbals that family brought in and that
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was not captured in the secondary analysis. The results of number and types of herbal prescribed
may reflect the attitudes and beliefs regarding VMS use of the prescriber. The prescriber
attitudes and beliefs regarding VMS use may differ across the United States. The prescription of
herbals may also be due to new research regarding specific supplements. Family members may
request the primary health care provider to prescribe herbal remedies.

The higher use of potassium and iron by nursing home residents may be a result of
treatment. Also, the probiotic use was higher in nursing home residents, this may be due to
possible nursing home prescribers ordering probiotics to be started with an antibiotic. The use of
VMS by nursing home residents demonstrates the impact others have on VMS use. With entry
into long term care the health care provider may have a significant impact on VMS use. The
current study did find differences between facilities with one supplement, there may differences
found in other regions and types of facilities in prescription of VMS.

Strengths of Study

This was an original study to examine how expectations of aging and other factors
influence the use of VMS by older women. The study also examined current vitamin D dosage
and reasons for use along with prevalence of VMS use. The results provided new and critically
needed information. Prevalence studies of VMS use are periodically needed to determine current
use patterns and inform health care professionals of contemporary trends. This is especially key
for health care professionals with older adult clients.

A theoretical framework such as the health promotion model plays an important role in
guiding the research study. The health promotion model has been shown in previous studies to
merit use for health behavior research with older adults and identification of modifiable factors

for intervention development (Pender et al., 2011; Pender et al., 2015). The literature review and
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the theoretical framework guided identification of pertinent variables and suggest relationships
between the variables to examine VMS use. Using the health promotion model relationships
between variables were explained and prediction of relationships was possible. Having a
theoretical framework provided a basis for hypothesis formulation and development of the
research questions for the current study.

Quantitative methods allowed for objective measurements and the statistical analysis of
data collected by survey. A priori power analysis is a best practice to determine sample size and
is an ethical consideration (Hayat, 2013). For this study, it was important to have enough
participants to ensure with a high degree of certainty that the statistical analyses results were
accurate. The a priori power analysis also has an ethical consideration to prevent additional
older adults being included needlessly.

The cross-sectional design is an economic and practical design. The cross-sectional
design limits effort needed to find and follow up with the older participants. Another strength
was incorporating older women from CCRC who are not included in national studies on VMS.

The methodology used to gather the data was a survey. The survey was an effective
means to collect self-report information for the variables of ERA, GSE, VMSSE, prior use, SCQ,
and current VMS use along with the demographic variables. The definitions of supplement use,
prior supplement use, age, and education are fully supported and the concepts are simple, clearly
and specifically defined and easily understood. The measurement tools ERA, GSE and SCQ are
well-established and have been used in studies.

It is difficult to gather accurate and reliable VMS data. The method to gather the data for
the outcome measure and provide the sum for total VMS use was reported in the literature and

similar methods have been used with other studies. This method uses more than one question to
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gather the data on VMS and reduces the chance that VMS would not be reported by the
participants. The outcome measure provides a sum of total VMS use that provides clear and
easily understood value of how many types of VMS are being used.

A codebook was part of the methodology for the study. The codebook was used to
document decisions regarding data and to collect or track unusual or unexpected data during the
study. Several participants wrote in comments on the survey, the codebook allowed for
documented of the unexpected data. The codebook allows for another researcher to be able to
replicate the results of the study. The codebook also assists the primary researcher to track
decision points and retain fidelity.

Limitations of Study

There were several limitations of the study. Convenience sampling was used in this
study which limits generalizability. The sample, women 65 years and older, for the study was
not representative of national ethnic, racial, or gender groups. The primary researcher explored
including the Spanish and Asian community sites however it was beyond the scope of the study.
The need for translators and translation of survey and instruments was a barrier for the current
study to include older ethnic minorities.

There were some limitations to design and timing of the study. A cross-sectional design
that collected data at one point in time for each participant was used in this study. The cross-
sectional design does not allow the identification of causal or predictive relationships. The data
collection took place over winter months in the north central United States. Data collection over
a longer period would potentially reflect additional VMS that are used seasonally. Future studies
would allow for examination of VMS use over time and in different regions of the country.

The settings where the study took place may also be problematic. The community
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settings included senior dining sites. Older adults who attend senior dining sites may be more
aware of and interested in nutrition. Older women who attend senior dining sites may also take
different types or different amounts of VMS than women who do not attend senior dining sites.
Another factor regarding the setting is the women who filled out the survey were mobile enough
to come to the site where the survey was given. Women with barriers to mobility may have
different VMS use patterns.

The survey was limited to the length and number of questions to avoid fatigue and burden
on participant. The most pertinent variables were identified by literature review to provide a
parsimonious model. There are additional variables in the HPM that were not included in the
survey and the revised proposed model reflects the need for continued research.

The structured survey used for quantitative research methods has close ended questions.
The close ended questions limit the responses by the participants, there may be responses not
represented by the options. This was true for some of the participant as several wrote in
additional comments to some of the close ended questions. The results of close-ended questions
cannot represent the totality of possible participant responses.

There were five participants who wrote additional comments on the survey; three on
ERA and two on GSE. The comments on ERA were: “expectation of aging was not be a burden
on family” (at the top of the page), and the second response “having pain shouldn’t be an
expected part of aging ”, and the third wrote in “some parts of the body wear out”. On GSE one
individual wrote in that her “faith helps” her and that she remains calm with “meditative
choices”. Another participant wrote in GSE that when someone opposes her she doesn’t “let this
bother me, | usually get what | want whether today or a month from now so why bother”. Open

ended questions and open space for feedback does provide richer response, however using
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established instruments with close ended questions does not allow for the richness of individual
feedback.

The study may have suffered from a “Hawthorne effect” simply by the researcher being
present. The Hawthorne effect suggests that individuals are aware of their participating in a
study and modify their behavior to their perception of what the researcher is seeking. Several
potential participants did ask if the survey was just for people who took supplements. This could
drastically impact the findings. While the researcher used a set introduction speech for all sites
and all were asked to participate the question still arose with a few potential participants.

The constructs of expectations of aging and self-efficacy were considered separate
constructs however there may have been some overlap. There was a significant weak
relationship (r = .38, p < .001) between the variables of interest GSE and ERA in this study.
This result suggests the possibility that the two instruments are measuring similar factors that are
present in expectations of aging and general self-efficacy.

The total types of VMS and amount of vitamin D taken per day were difficult to capture.
Many VMS had multiple ingredients which were not captured by the categories. The coding of
the VMS especially the herbals was by the major ingredient. Vitamin D was an ingredient in
many supplements not only for supplements labeled as vitamin D. This impacts the accuracy of
the total vitamin D dosage accuracy.

Recommendations
Implications for Practice

This study supports previous findings that the majority of older adults are using a wide

variety of VMS and taking differing amounts. Health care professionals play an important role

in supporting successful aging and primary, secondary and tertiary preventive health care.
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Health care professionals can assist older women in managing their VMS. Health care
professionals and food and nutritional professionals should be aware of VMS use by clients
regarding amount and type of VMS use, use in relation to RDA, and potential drug interactions.
Studies have shown a low disclosure rate of herbal supplements (Eisenberg et al., 1998; Gardiner
et al., 2006; Holmes et al., 2010). Improving disclosure of VMS to health care providers is an
important goal. A standardized procedure for health care providers regarding communication,
assessment, teaching, and documentation could help identify VMS use and encourage disclosure
of VMS use. Implications for practice include having; guidelines for communication and
documentation of all VMS use, guidelines for evidence based recommendations for use,
guidelines for screening of vitamin D, and evidence-based guidelines for treatment.

This study also supports previous findings of possible overconsumption, a small
percentage of older women are using vitamin D over the UL. If there is high VMS use, health
care professionals should be aware of the increased potential for drug-nutrient interactions and
potential for toxicity. Health care professionals and food and nutritional professionals should be
alerted to assess for overuse of specific nutrients. Vitamin disorders are usually masked by
current chronic disease (Joshi, 2015). Direct care health professionals need to be aware of
guidelines for assessment of vitamin deficiency and toxicity to distinguish if VMS use is
impacting current health.

An unexpected finding that is of interest to health care providers are the small percentage
of older women who are not taking the supplement their health care provider suggested.
Identification of nonadherence may be difficult but valuable. Many factors are involved in
nonadherence and intentional non-adherence (Hughes, 2004). Identification of nonadherence

allows an opportunity to identify barriers and engage in participatory decision making. Non-
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