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Objective: This study aims to explore the influence of health-related locus of control beliefs such as belief in the role of health
professionals in influencing patient health, cognitive functioning, and multimorbidity on adherence to physician’s recommendations
among older adults.

Methods: A cross-sectional study involving older adults (N=684, age range = 71-100 years) living in Clearwater, Florida, reported
their adherence to physician’s recommendations, cognitive functioning, physical health, and health-related locus of control beliefs.
Ordered Logistic regression was used.

Results: Older adults who believed that health professionals influence health and a person is likely to recover from illness because
other people take good care of him/her had higher adherence to physician’s recommendations. Older adults who believed that their
own action affects their health had lower odds of reporting adherence by 27%. Additionally, those with cognitive impairment had
lower odds of reporting adherence by 38%. Functional limitations, multimorbidity, and self-image of health were not associated with
adherence.

Conclusion: This is one of the first studies to consider the influence of locus of control beliefs on adherence of physician’s
recommendations among community dwelling older adults. With the exception of one item “My good health is largely a matter of
good fortune”, generally individuals with external locus of control had higher adherence. Our findings also underscore the policy and
clinical significance of different health-related beliefs held by older adults.
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Introduction

Adherence to health-related recommendations, such as medication, diet, and lifestyle changes, has profound implication
for improving health outcomes.' ™ High prevalence of chronic illnesses and increased vulnerability to health issues with
age make adherence to such recommendations even more important for older adults. Health-related recommendations
such as medication adherence are critical since non-adherence among older adults with chronic conditions can have
serious health consequences.” Despite the importance of adherence to physician’s recommendations, studies have shown
mixed results about the prevalence and predictors of non-adherence among older adults.® '

Previous studies have identified various factors associated with patient adherence. These include knowledge or health
literacy,'" cognitive function,'? patient—provider relationship,'® patient’s perception of physician,'* adverse effects of
drugs or polypharmacy and lack of confidence in immediate or future benefits'> and other logistics and economic
barriers.'® Some of the barriers to adherence may relate to a perceived lack of need. The older person who is in good
health may not be concerned about health-related vulnerability.'” Other barriers may involve beliefs about locus of
control, which refer to the extent to which people believe that they have control over their own fate.'® In this study
context, it refers to the control people believe they have over their health. Prior research has focused on the role of health
care provider on patient’s adherence to medical regimens and did not consider patient’s beliefs.'” Having strong internal
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locus of control beliefs may empower older adults to follow medical advice and thereby enhance their health. Conversely,
strong external locus of control beliefs may result in aversion to focus on health behaviors and greater reliance on others.

Findings about the association between locus of control and health care utilizations among older adults are mixed.>* >
Chipperfield and Greenslade® explored the connection between locus of control and health care utilization. They found that
older adults who had low level of internal locus of control had higher use of health care services — visited physicians more
often, had more laboratory tests, and stayed longer in the hospital. Hong et al,** in a study of anti-hypertensive medication
use found more adherence among individuals with higher internal locus of control and lower external locus of control. De
Jesus and Xiao”” on the other hand found a weak impact of health-related locus of control on health care utilization after
accounting for access to health insurance. Neither of these studies, however, explored the recommendations by care
providers and adherence by the patient. Furthermore, researchers have not previously explored the different dimensions
of health-related locus of control and their separate influences on adherence.

Existing literature on patient adherence points to the critical importance of adherence to medical advice especially
among individuals with chronic conditions.>> A systematic review of articles about adherence by Yap et al’ found that
health conditions such as impaired vision, poor physical function, and lower self rated health predicted low adherence
among older adults aged 65 years and older. Perceived control and the subsequent adherence can also be the result of the
individual’s comorbid conditions. Henninger et al*® in a study of community-dwelling older adults observed that
individuals with more chronic conditions exhibited more external locus of control than older adults with fewer comorbid
conditions. This finding further bolsters the need to understand the relationship between locus of control and adherence to
physician’s recommendation.

Studies have found negative associations between regimen complexity, cognitive impairment, and medication
adherence.'® Hulka et al*’ observed that with greater complexity of scheduling older adult were likely to have higher
errors of commission (taking drugs not prescribed by physicians) and scheduling misconceptions (taking prescribed

drugs, but on the wrong schedule). Similar observation was made by Abada et al*®

among community dwelling older
adults with self-neglect. These researchers observed that the medication regimen complexity was a contributor to low-
adherence rate. Stilley et al*® also reported similar associations between medication adherence and deficits in attention/
mental flexibility and/or working memory.

Despite the importance of the need of understanding determinants of adherence to the recommendation by health care
providers, such influences still are not fully unexplored'® and systematically undefined. Studies have considered different
factors that can affect patient adherence to treatment and medication use such as the physician—patient relationship.'”
However, the influence of patient’s own health-related beliefs on adherence has not been explored yet. Moreover, the
existing literature is largely limited to medication adherence and therefore, overlooks adherence to other recommenda-
tions that can also have significant health implications. Consequently, our study sought to investigate influences on
adherence to medical recommendations among older adults.

In this study, we examined the influence of multimorbidity and health-related locus of control on older adults’
adherence to health care provider’s recommendations. We hypothesized that older adults who believe that their own
actions affect their health will have higher adherence to physician’s or health care provider’s recommendations than older
adults who believe that their health is controlled by external forces beyond their control. We also anticipated that older
adults who have more chronic conditions (and therefore need more medications and care) will have higher adherence
than those with fewer chronic conditions. Furthermore, we also anticipated that individuals with cognitive impairment
will have greater difficulty recalling the physicians’ recommendations and therefore will have lower adherence.

Materials and Methods

Data and Sample

Data for this study were obtained from the study of successful aging conducted by Elderly Care and Research Center.*”
This study was conducted among independent, retirement community dwelling older adults living in Clearwater, Florida,
USA. All the residents in these settings were over the age of 65 years and lived independently. Baseline data collection
occurred in 1990. Only older adults who were living in retirement communities that provided no service were selected for
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the study. Anyone who was above the age of 72 years was eligible to participate, and their spouses were also eligible to
be included. All residents, regardless of racial background or other demographic characteristics were eligible to
participate. As it turns out, the vast majority of residents were white, reflecting the demographic profile of US retirement
communities. Therefore, our sample included white older adults only. However, there were no race- based inclusion or
exclusion criteria. The settings attracted predominantly residents from among older adults living up north (see Kahana,
Kelley-Moore & Kahana®' for more details about the sampling procedure). Written informed consent was obtained from
each participant prior to the study commencement. Ethical approval for this study was obtained from the Institutional
Review Board of Case Western Reserve University. Our study also complies with the Declaration of Helsinki. For this
study, we utilized data from wave 3 which was collected in 1992 since the health-related locus of control variables was
measured in this wave only. We recognize that the data were collected some time ago. However, it is unlikely that the
relationship between locus of control and adherence to physician’s recommendations would change over time. A total of
788 respondents were interviewed in wave 3. However, for this analysis, we excluded 104 individuals with missing
information on the dependent variable. Our sample size, after excluding observations with missing information, was 684.
Out of those 104 respondents with missing data, 70% were female, they had poorer health compared to our final sample.
The respondents with missing data, who were excluded from the analysis, had 4 (SD = 8.09) disabilities and 4.14 (SD =
2.32) chronic conditions on average, with about 48% reporting that they have poor or fair health. It is notable that our
sample was healthier than those who were excluded due to missing values. The health status of respondents was
relatively better compared to older people of similar age since they were residents of an independent living retirement
community that offered few services.*

Measures

Adherence to physician’s recommendations. Adherence to physician’s recommendations is our dependent variable of this
study. Adherence to physician’s recommendations was measured by asking respondents “How often do you follow
advice provided by your physician or medical care provider?” Responses ranged from 1 (= never) to 5 (=always). Less
than 2% responded 1 (=never) and less than 1% responded 2 (= rarely). Therefore, for this analysis, along with response
category 3 (=occasionally), we recoded the above categories as “less than frequently”. Our sensitivity analysis (not
presented here) with the 5 categories and 4 categories (first and second categories from the 5 categories scale collapsed to
form a single category: “never or rarely”’) showed similar results.

Self-rated health. Respondents were asked how they rate their health in general and their responses were classified as
1 (=poor or fair), 2 (=good), and 3 (=excellent).

Total doctor visits. Respondents were asked how many times they visited a physician in the past year. On average,
respondents said they had 7.34 visits (SD = 8.47) in the past year.

Cognitive impairment. This was measured using the 10-item Short Portable Mental Status Questionnaire (SPMSQ).*
Participants were asked a series of 10 questions (eg, “What year is it?”” “What is the name of the President?” “What is your
telephone number?”” and responses to these questions were recorded as 0 (= correct, reflecting no mistakes) or 1 (= incorrect). For
this analysis, responses were summed and recoded into three categories (1 =0 or 1 incorrect, 2 = two incorrect, and 3 = three or
more incorrect) where higher value indicated greater cognitive impairment.

Chronic illnesses. Respondents were asked about their health conditions in the past year. They were asked if they had
hypertension, arthritis or rheumatism, glaucoma, cataracts, asthma, emphysema or bronchitis, osteoporosis, heart
troubles, circulatory problems, diabetes, ulcers, liver disease, kidney disease, other urinary tract disorders, skin cancer,
anemia, or stroke in the past year. Responses were recorded as 0 (= no) or 1 (= yes) for each of these conditions. For this
analysis, we added the responses to create a summative scale ranging between 0 (= does not have any chronic condition)
and 10 (= has all chronic conditions). On an average, respondents had 3.54 (SD=2.01) chronic conditions.

Disability. We utilized Lawton’s** Activities of Daily Living (ADL) and Instrumental Activities of Daily Living
(IADL) items to measure disability.”> ADL was measured by asking how often respondents had trouble in carrying out
six different activities: bathing, dressing, and putting on shoes, getting to or using the toilet, getting in/out of bed
unassisted, eating without assistance, and getting in/out of chair, during the past year. Their responses to each of these
activities ranged between 0 (= never) and 3 (= always). Instrumental Activities of Daily Living (IADL) limitation were
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measured by asking participants how often they have trouble in carrying out six activities: “Getting yourself from room
to room”, “Going out of doors”, “Walking up and down stairs”, “Doing your own housework”, Preparing your own
meals’, and “Shopping for groceries”. Responses to each question ranged between 0 (= never) and 3 (= always). We
added the responses to ADL and IADL limitations to construct a summative disability scale ranging between 0 (= no
difficulty on any item) to 36 (= difficulty in all items all the time). A high Cronbach’s alpha (= 0.85) showed that the
items used to create disability scale were strongly interrelated. In the sample, response to the disability score ranged
between 0 and 33.

Health related multidimensional locus of control. Respondents were given nine different multidimensional health-
related locus of control®® related statements

Luck plays a big part in determining how soon I will recover from an illness, ‘Health professionals control my health’, ‘The
main thing which affects my health is what I myself do’, “When I recover from an illness, it’s usually because other people have
been taking good care of me

“My good health is largely a matter of good fortune”, “If I get sick, it is my own behavior which determines how soon I get
well again”, “If I take care of myself, I can avoid illness”, “No matter what I do, I'm likely to get sick, and “Regarding my
health, I can only do what my doctor tells me to do”) and their responses were recorded in a 5-point Likert scale which
ranged between 0 (= strongly disagree) to 5 (= strongly agree). Each health-related locus of control variable was entered
into the model separately in order to estimate an independent effect of these individual variables on our dependent variable.
Due to low interrelationship between these items, for this analysis, we treated them as separate variables.

Other covariates. Age, level of education, gender, and marital status are the other covariates used in the analysis.
Marital status was recoded as 1 (= married) and O (= others). Education was measured in years. For this analysis, less
than 2% participants who had education above 19 years were top coded at 19.

Data Analysis

Following our exploratory analysis, we employed ordered logistic regression to estimate the relationship between
adherence to physician’s recommendations and the independent variables. Since the dependent variable is measured
on an ordinal scale, ordered logistic regression helped us retain maximum information in the dependent variable.
Analysis was performed using STATA 16, and ologit command in STATA was used to estimate models. Ordered logistic
regression assumes proportional odds ratio, and we tested this assumption using the brant command in STATA. Non-
significant p value (0.591) indicated that the proportional odds assumption was not violated.

Prior to moving to the multivariate models, we ran simple regression models for each health-related locus of control
item to check their independent effect on our outcome variable. Only 5 out of the 9 of these items were significant
predictors of adherence to the recommendations. Therefore, only items significant at the bivariate level were retained for
further exploration with multivariate analysis.

At the bivariate level, four health-related locus of control variables (“Luck plays a role in how soon I will recover”;
“If T get sick, it is my own behavior which determines how soon I get well again”; “If I take care of myself, I can avoid
illness”; “No matter what I do, I am likely to get sick”) were not significant (not shown). We fit two models to estimate
the effect of locus of control and health status on adherence to physician’s recommendations. Model 1 only has the five-
health related locus of control beliefs that were significant at bivariate level. In Model 2, we added other health and
disability measures and adjusted the model for other covariates.

Results

Table 1 presents the descriptive statistics of the study variables. The average age of participants was 80.70 years (SD =
4.51). The majority of the respondents were women (65.20%). The mean years of education was 13.63 years, and 46.05%
respondents were married. In terms of health status, more than half of the respondents (67.98%) said that they had either
“excellent health” or “good health”, and about one-fifth (21.35%) of respondents had some cognitive impairment. About
one-fourth (27.78%) of respondents reported having IADL limitations. The overwhelming majority of respondents
(92.54%) did not have ADL limitation (not shown in the table), which suggests that overall, most of the respondents
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Table | Descriptive Statistics of Study Variables

Mean (SD) or
Percentage (n=684)

Age (range: 71-100 years) 80.70 (4.51)
Gender (1= Female) 65.20
Marital Status (l1=Married) 46.05
Education (range: 5-19 years) 13.63 (2.45)
Adherence to Physician’s/Care Provider’s Recommendations

Always 68.27

Frequently 23.54

Less than frequently 8.19
Disability 1.39 (3.31)
Multimorbidity 3.54 (2.01)
Self-image of health

Excellent health 27.78

Good health 40.20

Poor/fair health 32.02
Cognitive impairment (I=Yes) 21.35
Total doctor visits 7.34 (8.47)
Multidimensional locus of control (range 1-5)

Luck plays a role in how soon | will recover 2.25 (0.74)

Health professionals control my health 2.83 (0.97)

Main thing that affects my health is what | myself do 3.88 (0.66)

| recover because of other people taking good care of me 3.24 (0.94)

My good health is largely a matter of good fortune 3.19 (0.98)

If | get sick, it is my own behavior which determines how soon | get well again 3.69 (0.76)

If | take care of myself, | can avoid illness 3.52 (0.86)

No matter what | do, | am likely to get sick 2.52 (0.91)

Regarding my health, | can only do what my doctor tells me to do 2.46 (0.86)

had good functional health. Respondents reported 7.34 visits to physician in the past year and only 2.19% respondent had
not visited physician in the past year. Pearson’s correlation showed a positive association between the number of
physicians visits and the number of chronic conditions (r = 0.22, p < 0.000).

The majority of the respondents (68.27%) reported that they always follow recommendations given by their physician
or health care provider, whereas only about one-fourth (23.54%) said that they follow their recommendations frequently
and 8.19% said that they follow their advice less frequently. Further analysis showed that those who said that they follow
physician’s recommendations less frequently, on average had 3.07 chronic conditions, which is 0.51 less compared to
those who said they follow the recommendations always or frequently (3.58 and 3.58 respectively). One-way ANOVA
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analysis showed no difference between the mean hospital visits between those who follow physician’s recommendations
always, frequently, and less frequently (F=1.17, p=0.31). Older adults who reported IADL limitation were more likely to
follow the recommendations (Chi2=13.85, P<0.01), but ADL was not significantly associated with adherence
(Chi2=3.43, p=0.18).

Results from Ordered logistic regression are presented in Table 2. Model 1 represents the influence of the health-
related locus control variable on adherence controlling for demographic variables, while model 2 accounts for four
health-related measures in addition to the variables in model 1. Model 1 suggests a statistically significant positive
relationship between physician adherence and the belief that health professionals control one’s health, controlling for
covariates. Older adults who think more strongly that their health is controlled by health professional had higher odds of
reporting more adherence to physician recommendations (OR=1.35, p<0.001) in model 1. This association is slightly
weakened but remained significant (OR=1.34, p<0.001) after controlling for health status, functional limitations, and
other covariates in model 2.

Older adults who think more strongly that they recover from illness because of other people taking good care of them
had significantly higher odds (OR=1.27, p<0.05) of reporting more adherence to physician or care providers
recommendations.

Older adults who more strongly believe that the main factor that affects health is what they do themselves had lower
odds of adherence to physician’s recommendations (OR=0.73, p<0.01). This relationship remained the same in model 2
even after adjusting for cognitive health, disability, multimorbidity, self-image of health, and other covariates. Further
analysis showed that those who said that they “strongly agree” and “agree” that the main thing that affects their health is

Table 2 Ordinal Regression Model Estimates Representing the Influence of Multidimensional Locus of Control

Modell Model2

O.R. (SE) 95% C.I. O.R. (SE) 95% C.I.
Health professionals control my health 1.35 (0.13)%** I.11-1.61 1.34 (0.13)%** I.11-1.58
Main thing that affects my health is what | myself do 0.73 (0.10)** 0.54-0.95 | 0.73 (0.11)** 0.55-0.97
| recover because of other people taking good care of me 1.27 (0.12)* 1.05-1.54 1.26 (0.12)* 1.13-1.51
My good health is largely a matter of good fortune 0.81 (0.07)* 0.68-0.96 | 0.81 (0.07)* 0.68-0.95
Regarding my health, | can only do what my doctor tells me to do 1.12 (0.12) 0.91-1.38 1.14 (0.13) 0.92-1.41
Self-image of health 1.07 (0.13) 0.85-1.36
Cognitive impairment 0.62 (0.13)* 0.41-0.90
Disability 1.05 (0.04) 0.98-1.12
Multimorbidity 0.98 (0.05) 0.89-1.07
Gender (1=Female) 1.31 (0.25) 0.90-1.91 1.32 (0.26) 0.89-1.94
Age 1.07 (0.02)*** 1.03-1.11 1.07 (0.02)*** 1.03-1.11
Total doctor visit 0.99 (0.01) 0.98-1.01 0.99 (0.01) 0.88-1.10
Marital Status (I=Married) 0.90 (0.17) 0.62—1.30 | 0.92 (0.18) 0.63-1.34
Education 0.97 (0.03) 0.91-1.04 | 0.97 (0.03) 0.91-1.03
Log Likelihood —524.45477 —521.3051
LR Chi2 53.61%%* 59.9 | ¥¥*
Pseudo R2 0.048 0.05

Notes: *p<0.05, #*p<0.01, ***p<0.001.
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what they do themselves were relatively healthy and had lower mean chronic conditions (3.15 and 3.52 respectively)
compared to those who disagreed (3.79) or strongly disagreed (4.05).

Likewise, older adults who more strongly believed that health is largely a matter of good fortune, had lower odds of
adherence to physician’s or care provider’s recommendations (OR=0.81, p<0.05). This relationship remained the same
even after entering other health status and functional limitation variables and adjusting for other covariates in model 2.

For respondents with cognitive impairment, the odds of adherence to physician’s or care provider’s recommendation
always versus the combined frequently and less frequently was 0.62 (p<0.05) times lower than for older adults who did
not have cognitive impairment. Disability, however, was a not a significant predictor of adherence to physician’s or care
giver’s recommendations. Age was also positively associated with higher adherence. For every one-year increase in age,
the odds of adhering to physician’s or care providers recommendations always and frequently versus less frequently was
1.07 (p<0.001) times greater. Marital status, gender, and education were not significant predictors of the level of
adherence to physician’s or health care provider’s recommendations.

Discussion

Our findings provide evidence of the significance of health-related locus of control beliefs on older adult’s adherence to
physician’s or health care provider’s recommendations. However, we found that not all health-related beliefs predicted
adherence. Our finding shows that older adults who believe that health care professionals control their health had higher
adherence to those recommendations compared to those who believed so less. Patient trust in physicians has been shown

3738 and this shows the possible link between the belief that health care providers

to have positive effects on adherence
control health and patient trust in them. This also indicates that people who believe that health professionals control their
health also value the significance of such recommendations. Additionally, our finding shows that older adults who believe
that health is a matter of good fortune had lower adherence. Patients’ beliefs about the influence of good fortune on their
health reflect an unexpected reliance to external influences. Older adults who had internal locus of control of health
beliefs had lower adherence to the recommendations of the physician’s or care provider. Respondents who agreed or
strongly agreed that the main thing that affects their health is what they do themselves had lower number of chronic
conditions and healthier than those who disagreed or strongly disagreed. However, no difference in hospital visit was
observed among them, indicating that this relationship between internal locus of control and adherence was not
a function of their encounter with physician in the past year. This finding contradicts previous studies about patient
adherence to medication and internal locus of control variables.***** However, these prior studies were based on relatively
younger samples than our study.

Our study found that older adults who had any cognitive impairment were likely to report low adherence. However,
multiple chronic conditions were not a significant predictor of adherence. Our findings about cognitive impairment are
consistent with previous studies in this area.'**® For older adults with cognitive impairment regimen complexity and
recall issues can cause low adherence.

Our analysis did not find any association between self-rated health and adherence to physician recommendations. This
finding contradicts some previous studies conducted among older adults.*! Our study also found a positive association
between age and adherence to recommendations. This finding is consistent with prior studies about medication adherence
among older adults.'®* This could indicate higher adherence as people age. However, we suggest caution in interpreting
this finding only as an age effect, as alternatively, this could indicate a cohort difference, given the cross-sectional data
used in this study.

We did not find any difference in adherence to recommendations by gender and marital status. No association
between marital status and adherence could be due to health behaviors which are not practiced without being reminded
by partners. This would be possible if one was married or living with partner. However, this non-association may mean
that older adults make these decisions about adherence to recommendations based on their own beliefs about medication
as found in previous studies.***

We suggest that our findings should be viewed in the context of diminished continuity of care and reduced trust
between patients and doctors. Indeed, it has been argued that diminished trust in doctors in the era of managed care is
likely to impact adherence to medical recommendations.*® Accordingly, adherence can be viewed as a relational
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construct that transcends patient attitudes and characteristics. Our study findings point to the value of considering
patient’s locus of control beliefs for understanding their adherence to physician’s recommendations. Discussions between
patients and physicians about patient’s health beliefs could prove beneficial.

There are several limitations of this study. Our study was conducted in the context of independent living older adults
who preferred to relocate to retirement communities. It may not be generalized to older adults in other contexts. It is
possible that more physically impaired older adults would exhibit different pattern of adherence to physician’s recom-
mendations. Our sample is comprised of relatively healthy older adults who were Whites. Thus, the study findings may
not reflect the adherence to physician’s recommendations among other racial/ethnic groups. Our dependent variable was
self-reported by the respondents and therefore can differ from the actual practices of older adults. Self-reported
assessment of adherence to physician’s or health care providers’ recommendations can undercount non-adherences due
to memory or recall issues or misunderstood recommendations or schedules. For adherence regarding medication use,
using administrative datasets for prescription drug use can provide useful insights. However, single measure of dependent
variable (eg, medication use) may not be able to capture all dimensions of the adherence to recommendations. In the
paper, we used cross-sectional data, since the adherence questions were asked in only one wave. A longitudinal design
would better show the relationship between the outcome and predictors.

Conclusion

Our study has valuable theoretical, policy, and clinical implications. Our findings underscore the need to reflect on the
different dimensions of patient adherence as well as the need to consider health-related locus of control in understanding
patient adherence among older adults. This study also provides evidence of the significance of the health care-related
beliefs held by older adults as well as some physical and cognitive conditions which can have significant implications on
patient adherence to physicians’ or care provider’s recommendations.

The concept of adherence to recommendations by physicians or health care providers is not very well defined in
gerontological literature. We believe that future studies should aim to provide a clear understanding of the different
aspects of the recommendations and should go beyond adherence to medication use. Future research could benefit from
focusing on older adult’s locus of control beliefs in relationship to adherence to health care recommendations. Our study
provides evidence for influence of select health-related locus of control beliefs and cognitive impairment on adherence to
physicians’ or providers’ recommendations. Our findings underscore the policy and clinical significance of these health-
related beliefs held by older adults.
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