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Communicating Key Features of an Ankle Foot Orthosis 
from a Patient’s Perspective:  A Case Study

Abstract

Background: There is a paucity of qualitative research describing custom solid ankle foot orthosis (sAFO) 
characteristics from the perspectives of individual(s) with stroke (IwS). Photovoice is a specific type of qualitative 
methodology in which subjects are co-investigators and viewed as experts of their lived experiences. As a method 
of self-expression, the principles of photovoice can be applied to videography. The purpose of this case study 
was to refine the methodology of applying videography to photovoice to 1) ascertain patient perception of AFO 
characteristics regarding fit, function, social appearance, maintenance, and impact on activities and participation 
and 2) identify and prioritize themes pertinent for sAFO customization.

Method: An IwS was recruited using purposive sampling. A picture of the AFO, a self-portrait of the IwS 
wearing the AFO, and a video of the IwS wearing the AFO performing an activity were taken. In a structured 
interview format, the IwS provided comments about the pictures and video using the SHOWeD method. The 
interview was transcribed verbatim and content confirmed by the IwS. A framework approach for data analysis 
consisted of familiarization, data categorization, indexing, charting and mapping. Independent coding was 
performed, and coders met to agree upon major themes that were supported in the data.

Results: This single patient case study informed the researchers of which questions needed to be refined to better 
capture details of two key themes that emerged: communication and brace features.

Conclusion: This case study provided the methodological insights needed to develop a larger qualitative study 
that can provide further insight for a user-oriented approach for sAFO customization based on perspectives of 
IwS. Also, because of recruitment difficulties in a rural area tied to social determinants of health, there should be 
an effective strategy in place to attract participants who meet inclusion criteria. 

Jennifaye V. Brown, PT, PhD, NCS
College of Health Sciences and Professions
Division of Physical Therapy

John R. Cotton, PhD      
Stocker Engineering Center 255

Steven Best, BSEd, SPT    
College of Health Sciences and Professions   
Physical Therapy

Julie A. Suhr, Ph.D.     
Department of Psychology

Ohio University
Athens, OH 45701-2979
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INTRODUCTION

Stroke is the leading cause of long-term disability in 
the United States (Centers of Disease Control and 
Prevention, 2009). Walking, which is considered the 
highest level of function for mobility, often becomes 
impaired post stroke. More time is spent to improve 
walking in rehabilitation compared to transfer training 
or pre-functional activities, such as strengthening and 
balance activities (Chan et al., 1997; Jette et al., 2005). 
Ankle foot orthoses (AFOs) are the most widely used 
intervention to overcome walking deficits post stroke 
(Leung & Mesely, 2003). There are no qualitative 
studies that use nontraditional formats to ascertain the 
opinions of individuals with stroke (IwS) regarding 
their perspectives for an AFO in terms of looks and 
functions based on social determinants of health.

Quantitative and or qualitative studies that have 
sought the opinions from IwS consistently report that 
AFO use 1) enhances walking ability (Pavlik, 2008), 
particularly when a customized AFO is used (Rao 
et al., 2014; Slijper, Danielsson, & Willen, 2012); 
2) decreases perceived subjective exertion or energy 
exerted (Pavlik, 2008; Roehrig and Yates, 2008); 
and 3) improves self-confidence (Pavlik, 2008; Rao 
et al., 2014; Slijper et al., 2012). Although existing 
studies suggest that AFO users value the benefits of 
AFOs, to date there are no qualitative or quantitative 
studies in the US that demonstrate actual use of and 
satisfaction with customized solid AFOs (sAFOs), 
particularly addressing factors related to behavioral 
adherence. A European study (Holtkamp, Wouters, 
van Hoof, van Zaalen, and Verkerk, 2015) sought 
to determine factors that influence patient use and 
non-use, satisfaction and dissatisfaction, and problems 
with AFOs, of which the orthotist or PT may be 
unaware. Participants classified as satisfied users 
suggested that AFOs be improved for comfort and 
ease of use as well as consideration of the environment 
in which they will be used. Non-users and dissatisfied 
users complained that their experiences and opinions 
were not included at any point in the process from 
diagnosis, prescription, design, manufacturing, 
delivery, maintenance, or usage. The authors suggested 
that the patient be given an opportunity to comment 
during all phases of orthotic intervention. In another 
study, when given a choice, IwS preferred functional 
electrical stimulation (FES) as a primary means to 
control foot drop, but under certain circumstances, 

IwS preferred to supplement FES use with different 
types of AFOs (Bulley, Shiels, Wilkie and Salisbury, 
2011). The authors emphasized that it is important to 
know about IwS experiences and views to help in the 
clinical decision-making for orthotic intervention, as 
their opinions influence participation in outcomes and 
management of the orthotic intervention.

There is a paucity of qualitative research describing 
sAFO characteristics of fit, function, social appearance, 
maintenance, and the impact on activities and 
participation from the perspective of IwS. The 
Affordable Care Act (ACA) repeatedly states in its 
provisions that client centeredness, satisfaction, 
experience of care, engagement, and shared decision-
making are key factors in the delivery of healthcare 
(Patient Protection and Affordable Care Act, 2010).
Therefore, orthotic fabrication and management 
should follow the ACA guidelines. Whether 
prefabricated or customized, the AFO should take 
into consideration neurobiomechanical impairments 
(Bowers, 2004; Bregman et al., 2010; Carse, Bowers, 
Meadows, & Rowe, 2011; Condie & Bowers, 2008; 
Condie, Campbell, & Martina, 2004; Jagadamma et 
al., 2010; Owen, 2010), and functional level of IwS, 
but also their perspectives (Healthcare Improvement 
Scotland, 2009). The purpose of the present case 
study was to identify and refine methodological issues 
pertaining to the use of video in addition to photos as 
mediums to gather more detailed qualitative data from 
IwS who use sAFOs, which could inform physical 
therapists and orthotists regarding critical components 
of sAFO appearance, fit and function. Identification of 
methodological issues and baseline themes in the pilot 
study were meant to be preparatory for phase one of a 
multi-phase research agenda, which will end in sAFO 
customization utilizing 3D printing.

METHODOLOGY

Research regarding sAFO use is lacking data from the 
perspective of IwS to improve sAFO customization. 
The present qualitative exploratory study took a 
phenomenological perspective (Patton, 2002) to 
ascertain AFO fit, function, social appearance, 
maintenance and the impact on activities and 
participation. Phenomenology is determining how 
individuals make sense of their experience (the process 
of getting a AFO and wearing it in this case) and the 
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meaning they confer to their experiences. Photovoice 
is an established qualitative method to ascertain the 
viewpoints of social groups and appropriate to obtain 
the perspectives of IwS regarding sAFOs (Evans-
Agnew & Rosemberg, 2016; Gubrium & Harper, 
2013; Wang & Burris, 1997). However, what further 
contributes to the uniqueness of the present study 
was the use of videography. Photovoice and video 
“voice” as a visual research method uses photography 
and videography as stimuli to elicit narratives by 
persons experiencing a phenomenon and to educate 
a wider audience regarding the phenomenon. This 
research method (approved by Ohio University 
Institutional Review Board – IRB): 1) documents and 
reflects sentiments regarding a sAFO, and 2) provides 
evidence for physical therapy practitioner(s) (PTP) 
and orthotists to create a language to start the process 
of changing how a sAFO is fabricated, modified and 
maintained from the perspective of IwS.

Setting and Sampling Strategy: The primary 
investigator (PI) used purposive sampling method by 
contacting personnel of healthcare systems affiliated 
and not affiliated with the university. This included 
stroke care coordinators, physicians, PTPs, orthotists, 
and community-based organizations in 43 counties 
that comprise the central and east central districts 
established by the Ohio Physical Therapy Association. 
These districts were chosen due to the presence of 
primary and or comprehensive stroke centers within 
or near the 43 counties. The healthcare practitioners 
(HCPs) were asked to identify IwS who have had 
a sAFO as an intervention to improve walking. 
Primary care physicians, neurologists, physiatrists, 
and PTP in independent practice, inpatient, subacute 
and or outpatient rehabilitation, and home health, 
and orthotists and coordinators of stroke support 
groups were chosen as HCPs to recruit participants 
due to their interaction with IwS. Clinical trial 
(www.researchmatch.org) and stroke registries, 
public broadcast mediums, and print and electronic 
advertisements were also used to target IwS, their 
caregivers, HCPs, and individuals who interact with 
IwS. A one-page research description, flier, and a 
self-addressed post card to be returned indicating 
interest in participation (HCPs only) were sent to 
the aforementioned entities via mail, electronic mail, 
and/or fax. Additionally, fliers were posted in local 
businesses and community centers and made available 
at local health fairs targeting community members 

who have had a stroke or perhaps knew someone who 
has had a stroke. The flier instructed IwS to contact 
the PI if interested in participating. The PI screened 
IwS via a phone call to verify eligibility.

Participation Requirements: Inclusion criteria 
were that IwS: 1) were between 45-65 years old, 2) 
were diagnosed with a unilateral stroke within one 
year of interview, 3) had a sAFO for a minimum 
of one month, 4) were able walk a minimum of 10 
feet, 5) had a primary caregiver (CG) to serve as 
photographer/videographer, and 5) were living in the 
central or east central districts of Ohio. IwS in this age 
category were recruited due to the lack of qualitative 
studies providing their perspectives regarding sAFO 
characteristics. IwS who had a stroke beyond one year 
of the interview were not excluded if they did not have 
any memory issues and could remember the details 
of their interactions with a PTP and or orthotist. 
Individuals were excluded if: 1) they were diagnosed 
with expressive or receptive aphasia, and or cognitive 
impairment, impacting the ability to independently 
provide consent, complete forms, and or verbalize 
thoughts, opinions, and feelings, and 2) were legally 
blind, deaf, or have severe visual and or hearing 
impairments, impacting the ability to read or hear.

Data Collection Method: If IwS met the eligibility 
criteria for the phone screen process, an initial meeting 
was set at their home. A written consent form was 
completed first, followed by a verbal assessment of 
their overall health and stroke impairments. The PI 
collected the visual data at the initial meeting with a 
video-capable camera: a picture of the sAFO, a self-
portrait (static) with the sAFO, and a one-minute 
video (dynamic) of IwS performing an activity 
wearing the sAFO. IwS received a $25.00 gift card 
for participation in this segment of the study. The 
developed photos (16 by 20 inches) and edited video 
(projected via a laptop or LCD projector) were 
shown to IwS at the next meeting. IwS were given the 
opportunity to describe what they saw. To facilitate 
critical reflection, a semi-structured interview format 
was used (pilot tested for content validity) using 
prompt questions derived from the SHOWeD method 
(Appendix A): What do you See here? What’s really 
Happening here? How does this relate to Our lives? 
Why does this problem or this strength exist? What 
can we Do about this? (Gubrium & Harper, 2013; 
Wallerstein, 1987). The semi-structured interview 
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protocol document was developed by the PI & Co-PI 
based on previous qualitative research (Bulley, Shiels, 
Wilkie, & Salisbury, 2011; Holtkamp, Wouters, van 
Hoof, van Zaalen, & Verkerk, 2015; Phillips & Zhao, 
1993) and information needed regarding fabrication, 
fit, function, modifications, and maintenance of the 
sAFO that would contribute to subsequent phases 
of the research agenda. The interview was digitally 
recorded and thereafter, transcribed verbatim and 
checked for accuracy by the IwS. The PI also took 
notes describing any behaviors or body gestures the 
IwS made during the interview. After a transcription 
check for accuracy, IwS received a $25.00 gift card. 
IwS also signed a release to have their photos and video 
seen by other IwS during a focus group to discuss all 
major themes from individual interviews and those not 
affiliated with the study (community and health care 
stakeholders or conference attendees). The study was 
lacking at least 15 participants (the target number at 
study onset); therefore, no focus groups were held.

Data Analysis: Data analysis consisted of a framework 
approach (Pope, Ziebland, & Mays, 2000). First was 
familiarization, in which the PI listened to the digital 
recording, read and reread the transcript to become 
acquainted with the data. Second, recurrent issues, 
concepts, and themes were identified and grouped 
together based on supportive data found in the 
transcripts. Third, all data were sorted according to a 
categorical issue, concept or theme. Fourth, the data 
within and between the categories of issues, concepts, 
and themes were compared and analyzed on how they 
relate or differ, known as data indexing. Thus, new 
terms were created to denote synthesis of information, 
known as charting. Fifth, mapping and interpretation 
consisted of finding how the developed terms were 
connected and relate back to the research objectives 
and the issues, concepts or themes that emerged from 
the data. The framework approach was cross checked 
by a second individual knowledgeable in qualitative 
analysis to assure validity and reliability of the data 
analysis.

 

RESULTS

Three IwS contacted the PI and phone screens 
determined that only one was eligible for participation. 
To broaden the recruitment pool, six months after 
the study start, inclusion criteria were changed to 
accommodate individuals who had custom hinged or 
non-hinged AFOs and post stroke beyond one year. 
These changes did not produce any additional eligible 
IwS. Therefore, the results section reflects a single 
patient case study using the qualitative methodology 
outlined above. The participant was a 51-year-old 
white female with right hemiplegia, 22 months post 
stroke at the time of the interview and was no longer 
wearing the brace (a non-customized carbon fiber 
AFO) that she discussed during her participation in 
the study. Pictures and video (of the IwS walking 
with the AFO) were taken in the participant’s home 
by the PI and a 48-minute interview with the PI was 
performed four days later.

Verification of Validity and Reliability: To establish 
credibility of the data, the participant was given an 
opportunity to review transcribed interview documents 
for accuracy in content and conveyed meaning 
(member checking) (Marshall & Rossman, 2011; 
Richards & Schwartz, 2002). A graduate assistant 
trained in coding, but unfamiliar with the research 
aims, assured the integrity of the data analysis process 
by independently analyzing the data, then checking 
the PI’s data analysis protocol to the established 
format (peer review) (Merriam, 2002). The PI and the 
second coder met to discuss independently generated 
themes to assure agreement. This activity confirmed 
consistency in the data collection process. The PI kept 
an audit trail of how data was collected, managed and 
analyzed and specifically, which questions should be 
changed or added based on the discussions with the 
second coder (Merriam, 2002). The PI kept a written 
journal to reflect on feelings and thoughts when 
viewing pictures and video and reading the transcript 
to acknowledge interjection of bias when coding 
(reflexivity) (Merriam, 2002).

Reflexivity is the process of maintaining an objective 
stance by reflecting on the methodological processes 
engaged in by the researchers (Marshall & Rossman, 
2011; Patton, 2002). Reading journal entries can 
guide the PI to be judicious in the research process and 
avoid asserting
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personal opinions; therefore, referring to the data for 
objectivity during data analysis. All data was secured as 
password protected documents on a computer or in a 
locked file cabinet.

Two major themes emerged through framework 
analysis: communication and brace features.

COMMUNICATION

This theme was evident under the SHOWeD 
questions, “How does this relate to your lives?” and 
“What can we do about this?”(Wallerstein, 1987). 
For the former question, the participant reported that 
there was no communication between her and the 
orthotist or physical therapist about brace appearance, 
the ability for the brace to fit, typical shoes worn, 
and or typical daily activities performed requiring 
the use of a brace for safe function. For example, 
the participant answered “no” when asked: “Did the 
physical therapist or the orthotist ever ask you how 
you wanted your brace to look?”, “Did the physical 
therapist or the orthotist ever ask you how you about 
the typical shoes you wear?”, and “Did the physical 
therapist or the orthotist ever ask you how you about 
the typical daily activities that would require wearing a 
brace?”

The question, “What can we do about this?” gave 
the participant an opportunity to express sentiments 
to improve the look of the brace, design concepts to 
assure adaptability to accommodate shoes currently 
owned, and function. These and other responses are 
specifically addressed in brace features; however, as 
an example to communicate opinions, the participant 
wished she had the opportunity to address brace 
appearance and function prior to fabrication. She 
offered the suggestion of the brace being “transparent 
color…something less noticeable is a good start as 
far as looks go.” When asked, “What can be done to 
make sure that the opinions of persons with stroke are 
considered when braces are being made?” the subject 
offered an objective measure:

They probably should do like a questionnaire to 
ask us what kind of physical movements we want 
to be able to have. Because I think depending on 
your age and your abilities that you had before 
your stroke, also determines what you want to be 
doing after it. There’s, you know, we each have 

different goals, so I think that would be very 
important to know.

But she expected the effort of communicating 
about the brace to come from health care providers 
as opposed to initiating communication of her 
perspectives about the brace as an authority of her 
lived experiences to warrant [its] use and changes over 
time:

And I, I’m okay with, you know, they even told 
me when they fit me for this brace, this is to get 
you started, to strengthen your leg, and to raise 
your toe. So, then you have to work through 
different generations of braces, and I think we 
need to have that ability that, once you’ve met 
the certain goals with one brace you go to the 
next level.

Perhaps her expectation at the time was that either the 
brace would be modified, or a new brace fabricated as 
she demonstrated change in functional recovery or that 
goals were met; however, this was not the normative 
practice and brace modification or getting a new 
brace was not clearly communicated to her, as later 
confirmed by the PI.

BRACE FEATURES

Brace features were interconnected throughout the 
five major SHOWeD questions and were divided 
into the following categories: necessary and positive 
impact, necessary but negative impact, not necessary 
and negative impact. A necessary and positive impact 
of the brace addressed the brace function: “It help me 
get stability on the left side because I was very weak.” 
Not only did the brace provide stability but enabled 
the subject to be mobile: “It helped me have more 
freedom that I wasn’t you know stuck in a wheelchair. 
I mean still using a cane with this brace and I did use 
the brace for a while without the cane as well.”

The brace had necessary, but negative impact in terms 
of appearance and function. Intrinsic features of the 
brace that were negative were color and structure. For 
example, the participant stated:

I mean it’s very a bold statement and I mean 
you can really notice it. It’s not It doesn’t hide 
well under clothes. I usually had to wear, in 
the wintertime I had to wear it over top of 
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my clothes. I had to wear leggings. I was very 
restricted as to what I could wear because I had 
to strap it to on the outside of my clothes. It 
was very difficult to wear anything on top of it 
because it was very bulky around the top of it. 
And it’s black so if you don’t wear black, it’s I 
mean just very noticeable.

The brace structure prevented the participant’s 
involvement in certain activities required for function 
and those for leisure:

But the more, more comfortable I got in walking 
the more I realized the brace was too high on 
my leg. I couldn’t wear it to do biking because 
it was just too tall on the leg and it restricted the 
movement of the ankle… Well it wasn’t very 
conducive to exercise, like if I wanted to go to 
the gym and work out it would snap my knee 
into place at times I didn’t want it to, like if I 
was trying to do a biking activity or something 
like that.

Last, the brace had features that were not necessary 
and were negative:

Well this brace was very wide with the way it 
was designed so I had to purchase wide shoes 
which wasn’t necessarily good for the other foot 
just so that I could get the brace in. And then 
it stretched the shoe out tremendously on the 
portion that was on the left portion of the left 
leg. It stretched the shoes out. I was very limited 
in footwear options.

DISCUSSION

Research indicates that custom AFOs improve certain 
aspects of gait-related deficits; however, research is 
lacking the perspectives of IwS to improve sAFO 
customization in a way that is aligned with their daily 
living engaged behaviors. If wearing an AFO will 
improve health outcomes post stroke (walking as a 
physical activity), then it may be in the best interest 
of IwS to express their opinions regarding current 
lifestyle behaviors and expectations of the sAFO 
fit, function and maintenance before, during, and 
after the fabrication process. In doing so, behavioral 
adherence (wearing the sAFO and increased physical 
activity levels) can be indicative of user satisfaction and 

perceived value of the sAFO to improve post stroke 
quality of life. 

The intention of this research study was to garner 
vast opinions regarding AFOs from a group of IwS. 
However, despite multiple and various methods of 
recruitment, one individual provided the data for 
analysis. Comments the participant made regarding 
the AFO, whether negative or positive, were supported 
by existing literature. It appears that communication 
about the AFO is imperative during the process of 
casting, fitting, using and modification; however, 
very few studies address communication from the 
perspectives of IwS. Level of satisfaction is associated 
with process delivery and AFO quality. In the study 
of AFO users by Holtkamp et al. (2015), there were 
5 components for process delivery and maintenance: 
process of obtaining splint, given recovery – repairs 
and maintenance of splint, professionalism of service, 
service after delivery of splint and total service 
related to the previous four components combined 
together. The authors reported that three of the 
five items scored high for dissatisfaction (repairs 
and maintenance, professionalism, and delivery 
follow-up service, and two of the four groups (non-
use and dissatisfaction, non-use and satisfied, use 
and dissatisfied, and use and satisfied) had specific 
comments associated with communication regarding 
process delivery and maintenance. The non-use and 
dissatisfaction group reported that patient comments 
should have been obtained throughout the entire 
process from “diagnostics and prescription to design, 
manufacturing, delivery and maintenance, and 
user experience” (Holtkamp et al., 2016, p 6/8). 
Comments from the use and dissatisfied group 
indicated “that important information and feedback 
from the patient” (Holtkamp et al., 2016, p 6/8) 
during process delivery and maintenance were 
disregarded to improve AFO performance. Other 
comments made regarding process delivery were “they 
really did not listen to my wishes” and “there was no 
follow-up” (Holtkamp et al., 2016, p 4/8). Similarly, 
in the present study, the participant answered “no” 
to questions that inquired about her opinions being 
asked regarding brace initial design and modifications 
at follow-up.

In the Holtkamp et al. (2016) study, individuals 
satisfied with their AFO made remarks regarding AFO 
design and the environment or circumstance in which 
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the AFO would be used. Questions related to these 
topics have to be specifically asked or the IwS needed 
to be savvy enough to offer the information based on 
their social determinants of health. The participant 
in the present study expected that the AFO features 
would accommodate her lifestyle, but she answered 
“no” to the questions related to all the same topics 
commented upon from Holtkamp et al. (2015) study. 
Other studies report that satisfaction is related to 
product quality and delivery process; however, reasons 
for dissatisfaction were not clear (Chen et al., 2014; 
Magnusson, Ahlstrom, Ramstrand, & Fransson, 
2013). Therefore, this qualitative study format could 
possible provide valuable information to address 
the issue of communication among the patient, 
physical therapist and orthotist in the therapeutic 
relationship by asking questions specifically about 
AFO characteristics and how features are modified and 
maintained.

Individuals who wear an AFO find it easier to perform 
the same activity (walking ability and sit to/from 
stand during Timed Up and Go Test) with an AFO 
(Pavlik, 2008). In addition to providing stability, there 
is less dependence on the cane when an AFO is used 
(Pavlik, 2008). This suggests that the AFO provides 
a level of confidence and contributes to the feeling 
of safety during walking (de Wit, Buurke, Nijlant, 
Ijzerman, & Hermens, 2004; Slijper et al., 2012; 
Tyson & Rogerson, 2009; Tyson & Thornton, 2001). 
Consistent with these ideas, the participant in the 
present study reported she was able to walk without 
the cane because the AFO provided stability; however, 
when she was cognizant of her walking pattern and 
recognized what needed to be done to improve it or 
wanted to engage in activities outside of walking such 
as cycling and assuming positions for floor activities, 
she surmised that the AFO was often limiting. This 
notion of restriction is reported by IwS and parents 
of children who require lower extremity bracing 
(Bulley et al., 2011; Goksan, Bilgili, Eren, Bursali, 
& Koc, 2015; Holtkamp et al., 2015). The IwS also 
complained about the appearance of the AFO limiting 
clothing options and the difficulty of wearing clothes 
over it due to the bulkiness at the top. Similarly, in 
the study by Holtkamp et al. (2015), AFO users who 
were dissatisfied with their AFO commented that the 
brace damaged their clothing. Females in the study 
commented that the AFO limited choice of clothing, 
whereas for men, this appeared not to be an issue 

(Holtkamp et al., 2015). Men wear pants, which hide 
the appearance of the AFO, whereas wearing a dress or 
skirt will expose the AFO in women.

LIMITATIONS

Recruitment of individuals with custom solid and 
hinged AFOs was a major issue for the study which 
took place in rural Southeastern Ohio, an area with 
low socioeconomic status (SES) (Appalachian Regional 
Commission, n.d.). Research shows that rural and low 
SES regions have more difficulties with participant 
recruitment (Gul & Ali, 2010). Study location may 
have contributed to having only one participant 
despite aggressive recruitment efforts over 18 months, 
including direct contact with certified and non-
certified providers of stroke services as well as internet 
mode such as www.researchmatch.org. It is unclear 
whether difficulties with recruitment reflects failures in 
recruitment, a paucity of IwS in the recruitment area, 
reluctance to participate in research, or other factors.

CONCLUSION

The purpose of the present study was to refine 
the qualitative methodology using photovoice 
incorporating videography and using IwS as the 
experts to identify their subjective experiences 
regarding a sAFO. Videography provided an additional 
medium for self-reflection to answer questions related 
to sAFO characteristics and its impact on function. 
IwS have insights into their lived experiences that PTP 
and orthotists are unaware of, which impact sAFO 
use. The participatory approach adopted in the present 
study allowed the IwS to be the center of the research, 
as opposed to being “researched” by the PI. This 
methodological format allowed the IwS to have an 
active voice by describing what is seen in pictures and 
video to develop language used during dialogue, which 
is needed for collaboration in sAFO customization. 
Recruitment was a major factor in not having more 
breadth of opinions. However, after analysis of the 
interview, the researchers can report with confidence 
that the major themes revealed, which included lack of 
communication about preferences for use, appearance 
and function of the AFO and limitations of inherent 
features of the AFO are generally supported in the 
literature. In addition, the study may have provided 
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numerous opportunities to refine the data collection 
process by refining and adding questions needed 
to capture more descriptors and justifications for 
communicating brace feature changes to physical 
therapists and orthotists.
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Appendix A 
Aligning Semi-Structured Interview Questions 

to the SHOWeD Method Concepts 
What do you See 
here?

What’s really 
Happening 
here?

How does this 
relate to 
Our lives?

Why does this 
problem or this 
strength exist?

What can we 
Do about 
this?

Brace Q2: 
What do you 
like about the 
look of the 
brace?

Portrait Q3: 
From looking as 
this picture, tell 
me about the fit 
of the brace?

Brace Q1: What 
does this brace 
do for you?

Brace Q6: Have 
you had a 
problem with it 
breaking?

Brace Q4: 
What can be 
done to improve 
the look of the 
brace?

Brace Q3: What 
don’t you like 
about the look of 
the brace?

Portrait Q8: 
What does the 
physical 
therapist, the 
orthotist or you 
do to maintain 
the brace so that 
it works properly 
for you?

Brace Q1 
Clarifying Q1: 
How does it help 
you in your daily 
life?

Brace Q7: Have 
you had a 
problem with it 
cracking?

Brace Q20: 
Describe any 
initial 
adjustments that 
were made to the 
brace?

Brace Q24: If 
you had to 
describe this 
picture, what 
would you say?

Video 
Statement 1: 
Describe 
what you are 
doing in the 
video

B r a c e Q 2 
Clarifying Q2: 
H o w d o e s i t 
hinder you in 
your daily life?

Brace Q8: Have 
you had a 
problem with 
your brace losing 
its shape over 
time?

Brace Q21: 
What 
initiated the 
request to 
make brace 
changes?

Portrait Q1: 
How do you see 
yourself in the 
brace?

Brace Q5: Did 
the PT or the 
orthotist ever 
ask you how 
you wanted 
your brace to 
look?

Brace Q9: Does it 
stop your floor 
from dropping 
down enough? OR 
does it keep your 
foot up enough?

Brace Q22: 
What can be 
done to improve 
the function of 
the brace?

P o r t r a i t Q 2 : 
H o w d o y o u 
t h i n k o t h e r 
people see you 
in the brace?

Portrait Q4: 
Did the PT or 
orthotist ever 
ask you about 
the typical 
shoes you 
wear?

Brace Q10: Is 
your brace too 
stiff?

Brace Q23: 
What else do 
you want me to 
know 
specifically 
about your 
brace?Running Head: ANKLE FOOT ORTHOSIS FEATURES - A PATIENT PERSPECTIVE 22

Appendix A 

Portrait Q9: If 
y o u h a d t o 
d e s c r i b e t h i s 
p i c t u r e , w h a t 
would you say?

Portrait Q5: 
Did the PT or 
the orthotist 
ever discuss 
how the brace 
could fit in the 
typical shoes 
you wear?

Brace Q11: Does 
it restrict other 
motion?

Portrait Q7: 
What can be 
done to improve 
the design of the 
brace so that it 
can fit in your 
typical shoes?
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Aligning Semi-Structured Interview Questions 
to the SHOWeD Method Concepts 

What do you See 
here?

What’s really 
Happening 
here?

How does this 
relate to 
Our lives?

Why does this 
problem or this 
strength exist?

What can we 
Do about 
this?

Video Q5: If 
y o u h a d t o 
describe this 
v i d e o , wha t 
would you say?

Portrait Q6: 
Are the shoes 
you have on the 
ones you would 
regularly wear 
before you had 
the stroke?

Brace Q12: 
Does it stop 
your leg from 
moving 
forward?

Video Q2: 
What would 
you change 
about the 
brace to make 
it work 
differently, if 
needed?

Vi d e o Q 1 : 
Why is this 
a c t i v i t y s o 
important to 
you?

Brace Q13: 
Does it stop 
your knee from 
bending?

Video Q4: What 
can be done to 
make sure that 
the opinions of 
persons with 
stroke are 
considered 
when braces are 
being made?

Video Q3: Did 
the PT or 
orthotist ever 
ask you about 
the typical daily 
activities that 
would require 
wearing a 
brace?

Brace Q14: 
does it stop 
y o u r b o d y 
from moving 
forward?

Brace Q15: Does 
it stop your foot 
from getting flat 
on the floor when 
you want it to?

Brace Q16: 
Would it be 
better if your 
brace was 
lighter?
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H

from certain 
areas of your 
foot or leg?

Video Statement 
2: Tell me about 
how the brace 
works for you 
during the activity.

Video Q6: 
Overall, is there 
anything else you 
would like to 
share about your 
brace?

Running Head: ANKLE FOOT ORTHOSIS FEATURES - A PATIENT PERSPECTIVE 24

Brace Q17: 
Would it be 
better if your 
brace was 
higher or lower on 
your leg?

Brace Q18: Does 
your brace rub skin 
in a particular 
area or areas?

Brace Q19: Would 
it be better if the 
brace was away

Running Head: ANKLE FOOT ORTHOSIS FEATURES - A PATIENT PERSPECTIVE 23
Aligning Semi-Structured Interview Questions 

to the SHOWeD Method Concepts 
What do you See 
here?

What’s really 
Happening 
here?

How does this 
relate to 
Our lives?

Why does this 
problem or this 
strength exist?

What can we 
Do about 
this?

Video Q5: If 
y o u h a d t o 
describe this 
v i d e o , wha t 
would you say?

Portrait Q6: 
Are the shoes 
you have on the 
ones you would 
regularly wear 
before you had 
the stroke?

Brace Q12: 
Does it stop 
your leg from 
moving 
forward?

Video Q2: 
What would 
you change 
about the 
brace to make 
it work 
differently, if 
needed?

Vi d e o Q 1 : 
Why is this 
a c t i v i t y s o 
important to 
you?

Brace Q13: 
Does it stop 
your knee from 
bending?

Video Q4: What 
can be done to 
make sure that 
the opinions of 
persons with 
stroke are 
considered 
when braces are 
being made?

Video Q3: Did 
the PT or 
orthotist ever 
ask you about 
the typical daily 
activities that 
would require 
wearing a 
brace?

Brace Q14: 
does it stop 
y o u r b o d y 
from moving 
forward?

Brace Q15: Does 
it stop your foot 
from getting flat 
on the floor when 
you want it to?

Brace Q16: 
Would it be 
better if your 
brace was 
lighter?
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Quantitative Measurements of Forward Head in College-Aged 
Students:  A Pilot Study of Intra-Rater and Inter-Rater Reliability of 

a Novel Posture Measuring Device

Abstract

Background:  Cervical spine pain is a common orthopedic pathology treated by physical therapists.  A frequent 
finding in the assessment of cervical spine pain is a forward head posture (FHP).  Tools to objectively measure 
FHP are limited in the clinic and most measurements of forward head are described subjectively.  

Purpose: The objective of this study was to determine the intra-rater and inter-rater reliability of a novel posture 
measuring device (PMD) designed to provide objective measurement of FHP.  

Methods:  A sample of convenience was obtained including 37 college-aged participants without cervical 
pathology.  The participants were randomly assigned into two study groups and were measured using the PMD 
by two first-year physical therapy students on two separate occasions.  The recorded data were then analyzed 
using SPSS Version 24 to perform an Intraclass Correlation Coefficient (ICC), determine Cronbach’s Alpha 
(α-score) and a Pearson’s Correlation Coefficient (P-value).  Results:  Intra-rater (test/retest) reliability was 
considered good to excellent with α = 0.859 to 0.969, and P-values <0.001 in all measures.   The inter-rater 
reliability between two raters measuring the same participant was rated good (α = 0.804 for one study group 1 
and α = 0.881 for study group 2).  

Discussion and Conclusion:  The intra-rater and inter-rater reliability of the PMD in this pilot study was 
good to excellent.  A reliable and convenient tool to objectively measure forward head posture would be of great 
value in the practice of physical therapy, and continued research in both an educational and clinical setting is 
indicated.  

Keywords: Cervical spine pain, measurement of cervical spine, forward head posture 
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INTRODUCTION

Cervical spine or neck pain is a substantial contributor 
to overall healthcare costs and is a significant public 
health problem affecting the quality of life of many 
persons in industrialized countries. The frequency 
of cervical spine pain has increased as the world has 
increased its use of electronic devices (Fejer, Kyvik, 
& Hartvigsen, 2005; Berolo, Wells, & Amick, 2011).  
Forward head posture (FHP) is an increase in the 
anterior position of the head in relation to the trunk 
(Kendall, McCreary, Provance, Rodgers, & Romani, 
2014).  It is considered either a symptom or causal 
agent of cervical spine pain because there is an increase 
in the mechanical forces required to maintain the 
head in an upright position (Childs et al., 2008).  The 
increased forces require more muscular effort or strain 
leading to pain in the cervical spine (Scheer et al., 
2013). Physical therapy is common in the conservative 
management of cervical spine pain, and the correction 
of FHP is directly correlated to good clinical outcomes 
(Yip, Chiu, & Poon, 2008). 

Several well-established techniques accurately measure 
forward head posture, but their use is limited in the 
outpatient setting by convenience, cost, patient privacy 
concerns, safety, or time consumption (Crasto, Sayari, 
Gray, & Askari, 2014; Garrett, Youdas, & Madson, 
1993; Mani et al., 2017).  Because of these difficulties, 
the assessment of forward head is often described 
subjectively as “forward head posture” (Kendall et 
al., 2014; Silva, Punt, & Johnson, 2010).  Reliable 
tools that can be used to measure FHP objectively 
include plum lines, flexible rulers, digital photography, 
radiography, or measuring craniovertebral angles using 
the Cervical Range-of-Motion (CROM) device, but 
these tools are time consuming, expensive, or involve 
exposure to radiation (Satpute, Bisen, Pinto, & Raje, 
2015).  In 1993, Grimmer presented a new and 
unique tool named the “linear excursion measurement 
device.”  The linear excursion measuring device 
(LEMD) was inexpensive, and accurately measured 
forward head in a seated position by measuring the 
distance of the posterior aspect of the occiput to the 
backrest of the device (Grimmer, 1993).  However, 
the LEMD is not commonly found in clinics possibly 
because it is not easily portable.  Due to the limited 
options for the measurement of FHP, this finding is 
usually described subjectively by clinicians as slight, 
moderate, and severe, and these subjective descriptions 

are inconsistent and inaccurate (Garrett, Youdas, & 
Madson, 1993; Lau, Chiu, & Lam, 2010).  

The need for a convenient and portable tool was 
identified during a student research project on the 
relationship of cervical spine pain to FHP.  The 
posture measuring device (PMD) tested in this study 
was conceived, built, and refined by the author as 
a response to this need. The PMD is similar to the 
LEMD in that FHP is obtained by measuring the 
distance of the posterior aspect of the occiput to a 
fixed, vertical surface, but the PMD is handheld, easily 
portable and measures patients in a standing position.  
These features are valuable in the fast-paced work 
environments where physical therapists often treat 
more than one patient an hour, and a quick and easy 
to use tool to measure FHP would be ideal if there is 
not a loss of reliability (American Physical Therapy 
Association 2009 physical therapist productivity 
summary report, 2010).  The purpose of this 
preliminary study was to determine the intra-tester and 
inter-tester reliability and consistency of measurements 
obtained by the PMD using a sample of asymptomatic 
college-age students.        

METHODOLOGY

Participants

Following approval from the Florida A&M University 
Institutional Review Board, a sample of convenience 
of 44 healthy volunteer college students from Florida 
A&M University were recruited.  All potential subjects 
were under 30 years of age and were screened to be 
free from previous cervical injury requiring medical 
intervention or any auto-immune disease that could 
affect joint integrity.  Following screening and 
informed consent, 37 participants were identified.  The 
participants were randomly assigned into two separate 
study groups: one group with 18 participants, and one 
group with 19 participants.  

Description of the postural measuring device (PMD)

The PMD consists of a T-square-shaped device with 
a fixed 30 cm horizontal member (First Elongated 
Member) attached at a right angle to a 120 cm vertical 
member (Second Elongated Member).  7.5 cm below 
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the first elongated member (FEM), there is a 12 cm 
calibrated sliding member (Third Movable Elongated 
Member) crossing the second elongated member 
(SEM) at a right angle (see Figure 1). The constant 7.5 
cm distance between the FEM and the third movable 
elongated member (TMEM) is necessary to maintain 
a consistent placement on the posterior aspect of the 
head.

PMD Placement and Measurement Procedure

With the participant in a standing position:

1. The SEM of the PMD is placed along the posterior 
aspect of the spine, making contact with the apex of 
the thoracic kyphosis cephalically and the median 
sacral crest caudally.  

2. Then the PMD is slid caudally until the FEM meets 
the top of the head.  

3. To ensure the participant is in the proper position, 
the participant is directed to “Stand as straight as 
you can,” and then directed “Now stand in your 
normal osture.” 

4. With the participant standing in their normal 
posture, the TMEM is slid anteriorly until it 
contacts the posterior aspect of the head.  A 
measurement is then obtained by reading the 
TMEM (see Figure 2).  

5. Each participant was measured separately by 
both raters.  After measurement by both raters, 
participants were directed to return to the end of 
the line to await a repeated measurement by both 
raters.

6. The second measurement of each participant in the 
same order as the first measurement by each rater.  

Data Analysis

After all measurements were obtained, the raw data 
within each subject group was uploaded to SPSS 
Version 24 for analysis. 

Intra-Rater (Test/Retest) Reliability

To determine the reliability of the intra-rater (test/

retest) measurements, each participant was initially 
measured separately by both raters and then 
directed to the end of the participant group.  After a 
measurement was obtained on all subjects, a second 
set of measurements was obtained by each rater.  The 
two measurements by each rater were separated by 
the measurements of the other participants in the 
study group in order to minimize rater bias.  The test 
and retest measurement scores were analyzed using 
Intraclass Correlation Coefficient (ICC) one-way 
random model and a two-tailed Pearson Correlation 
Coefficient (P-value).  

Inter-Rater Reliability

Inter-rater reliability was obtained using the separate 
measurements from each rater of each participant 
within both subject groups.  Measurements were 
analyzed using an ICC two-way mixed model.   
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RESULTS

Intra-Rater Reliability

The intra-rater or test/retest results are good to 
excellent with ICC scores between 0.859 to 0.969 
and Pearson Correlation scores greater than 0.001 (see 
Table 1).  

Inter-Rater Reliability

Inter-Rater reliably was determined within each test 
group.  Test group 1 is comprised of Rater 1 and 
Rater 2 demonstrating good inter-rater reliability (α 
= 0.881).  Test group 2 is comprised of Rater 3 and 
Rater 4 demonstrating good inter-rater reliability α = 
0.804).  

DISCUSSION

Evidence-based practice (EBP) is considered the 
“Gold Standard” of patient care.  EBP in physical 
therapy relies on objective measurement of patient 
performance, professional experience, and patient goals 
to develop appropriate plans of care (Fetters & Tilson, 
2012; Tilson et al., 2016; “World confederation 
for physical therapy. Evidence based practice: An 
international perspective report of an expert meeting 
of WCPT member organizations,” 2001).  The FHP 
associated with cervical spine pain is frequently rated 
subjectively in the clinic because the tools necessary for 
objective measurement are cumbersome, unavailable, 
or overly time-consuming.  Ultimately, the lack of 

objective measures of FHP restricts 
the ability to determine patient 
progress resulting in reimbursement 
and clinical uncertainties 
(Mäntyselkä, Kumpusalo, Ahonen, 
& Takala, 2002; Fernández-de-las-
Peñas, Alonso-Blanco, Cuadrado, & 
Pareja, 2006; Silva, Punt, Sharples, 
Vilas-Boas, & Johnson, 2009; Yip, 
Chiu, & Poon, 2008).

An observation of postural 
alignment is included in virtually all 
examinations of cervical spine pain 
(Gangnet, Pomero, Dumas, Skalli, 
& Vital, 2003; Shanghayegh fard, 
Ahmadi, Maroufi, & Sarrafzadeh, 
2015).  Because therapists are 
frequently treating multiple 
patients an hour, the tools used 
to obtain objective measurements 
must be convenient and easy to 
use (“American Physical Therapy 
Association 2009 physical therapist 
productivity summary report,” 
2010; Kendall, McCreary, Provance, 
Rodgers, & Romani, 2014; Silva, 
Punt, & Johnson, 2010).  In 
response to this need, the posture 
measuring device (PMD) was 
designed and built.  This study is 
an effort to evaluate the reliability 
of this device. We found good to 
excellent reliability (α = 0.859 to 
0.969) when performing test/retest 
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Table 1:  Intraclass Correlation Coefficient and Pearson Correlation Scores: 

Rater 1: α = 0.905 P = 1.679 x 10-7

Rater 2: α = 0.859 P = 9.6 x 10-5

Rater 3: α = 0.872 P = 1.0 x 10-6 

Rater 4: α = 0.969 P = 3.6852 x 10-9
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observations of the same subject using the same rater 
and good reliability (α = 0.881 and α = 0.804) when 
measurements are obtained on the same subject using 
two different raters.  

This was a preliminary study, and additional validation 
is necessary to correlate the measurements that are 
obtained to more traditional methods of measuring 
FHP, such as a plumb line and the CROM.  This 
study was limited to participants without cervical 
pain or pathology.  Future studies will need to be 
performed using subjects with cervical spine pain in 
the clinical setting.  

We feel that additional accuracy can be obtained with 
the following actions:  

1. The reliability of measurements between two 
different testers can be improved with additional 
training in the use of the PMD.    

2. This study used first-year physical therapy students 
for data collection.  Improved accuracy and 
consistency of measurement could be obtained 
using experienced physical therapist raters.  

CONCLUSION

The PMD fits the needs of many clinical settings 
where an accurate but time efficient measurement of 
FHP is required.  This study indicates that the PMD 
is a promising tool that provides good to excellent 
reliability for test/retest comparisons of FHP.  This 
information can be used to observe patient progress 
during physical therapy care.  Additional research is 
needed to further define reliability, develop normative 
data, and determine the usefulness of the PMD in a 
therapy clinic using a patient population.   

Future studies should include increased sample size, 
the use of practicing physical therapists for data 
collection, the correlation of measurements to existing 
mythologies, and use with actual patients.

Potential Conflict of Interest Statement:
The first author is the inventor, developer, and 
builder of the PMD prototypes used.  He has partial 
ownership with Florida A&M University. 
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Ayurvedic Preparations for the Treatment of 
Cognitive Impairment in the Aging Adult: A Literature Review

Abstract

Ayurvedic medicine (Ayurveda) is one of the oldest forms of holistic healing. An ancient Indian medical system 
that was developed over 3,000 years ago, Ayurveda treatments consist of herbal preparations, diet, exercise, and 
attention to lifestyle. Therapeutic regimens utilize various plants and herbs for the promotion and prevention of 
disease, as well as for the treatment of specific health problems. As the average life expectancy of the older adult 
continues to increase, the pervasiveness of cognitive impairment and dementia are also on the rise. The Ayurveda 
method has the potential to be an alternative treatment for individuals suffering from aging brain conditions. 
The objective of this literature review is to explore and highlight Ayurveda interventions within the scope of 
alternative treatment approaches for cognitive decline and brain diseases associated with old age.
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INTRODUCTION

Globally, aging has become a considerable concern 
for many countries. Patwardhan (2012) reports 
that the advancements in nutrition, technology, 
and biomedical care have prolonged human life 
expectancy. For the first time in human history, the 
geriatric population will soon outnumber the younger 
population worldwide (Patwardhan, 2012). With 
this advanced aging, comes a variety of cognitive 
impairments that are typically associated with old 
age including mild cognitive impairment (MCI) and 
dementia.  MCI has been described as a syndrome 
that is the point in-between the progression of healthy 
cognitive aging and dementia (DeCarli, 2003). Since 
not all older adults progress through these stages of 
cognitive decline, MCI is considered a pathological 
syndrome. Persons with MCI have an increased risk 
of developing dementia as they continue to age. 
Dementia is described as a group of disorders that 
are characterized by a significant decline in cognitive 
ability, common memory, and language. The most 
common type of dementia is Alzheimer’s Disease 
(AD). AD is characterized by memory, language, and 
visuospatial deficits. 

The Ayurveda System of Medicine strives to prevent 
disease and aging. This system has a unique holistic 
approach that encompasses the entire science of 
life, health, and cure. Ayurveda specializes in areas 
of geriatrics, rejuvenation, nutrition, immunology, 
genetics, and higher consciousness (Singh et al., 
2008). Ayurveda is also said to address illness from not 
only a biological stand-point but also addresses the 
psychosocial and spiritual dimensions of health.  In the 
Ayurveda medical system Rasayana is the domain of 
lengthening the lifespan, also known as rejuvenation. 
The main intent of Rasayana is to add years to life.  
It is meant to improve wisdom, healthy state of 
organs, etc. (Ramachandran, 1985). The objective of 
this  system is alternative  treatment approaches for 
cognitive decline and brain diseases associated with old 
age.

REVIEW OF THE LITERATURE 

Singh, Narsimhamurthy, and Singh (2008) reported 
a scientific article review regarding the neuronutrient 
effect of Ayurvedic therapy in brain aging. They 
noted that there are rejuvenating measures or 
micronutrients, called Rasayana, that are said to 
impart biological sustenance to the bodily tissues. In 
addition, remedies specifically targeting brain tissue, 
called Medhya Rasayana, are known to “retard brain 
aging and help in regeneration of neural tissues besides 
producing antistress, adaptogenic, and memory-
enhancing effects” (Singh et al., 2008). Most of 
these neuronutrients are indigenous to India and are 
discussed in detail in the article written by Singh et 
al., “Neuronutrient Impact of Ayurvedic Rasayana 
Therapy in Brain Aging”. The article specifically 
discusses the therapeutic effects of the following 
neuronutrients/Medhya Rasayanas: Ashwaganda 
(Withania somnifera Dunal), Brahmi (Bacopa 
monnieri Linn), Mandukaparni (Centella asiatica 
Linn), and Sankhaupuspi (Convolvulus pluricaulis 
Chois). 

Ashwagandha, long known for its anti-stress and 
anti-inflammatory effects, is a medicinal plant that 
is very popular in India. For centuries, its roots have 
been used as a nervine tonic and an adaptogen. More 
recently, studies have been conducted to assess its 
neuritic regeneration and synaptic reconstruction 
effects, as well as its capability to prevent Beta 
Amyloid plaque formation. This type of plaque is 
believed to be the underlying causative factor in 
Alzheimer’s disease (Singh et al., 2008). Brahmi, 
an herbal plant also native to India, has long been a 
popular emedy for memory impairment. Several recent 
studies have substantiated the memory-enhancing 
effects of Brahmi. It has also been determined that 
this herb has significant neurotransmitter balancing 
effects. Neurotransmitter imbalance in the brain has 
been shown to be drectly linked to brain diseases 
such as Parkinson’s Disease (Singh et al., 2008).  
Mandukaparini is reported to have anxiolytic 
and memory-enhancing effects which have been 
demonstrated by various prior studies.  The herb has 
also shown to be effective in promoting significant 
improvements in performance IQ, Social Quotient, 
immediate memory, and reaction time (Singh et 
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al., 2008). The Sankhapuspi plant, also under the 
Medhya classification, is reported to  have anxiolytic, 
memory-enhancing, and mood-enhancing effects. 
The plant is also speculated to be beneficial for 
retarding brain aging (Singh et al., 2008). Lavretsky 
(2009) published a manuscript which discussed 
the complementary and alternative medicine use 
for treatment and prevention of late-life mood and 
cognitive disorders. The articles gathered explored the 
effectiveness of various alternative medicine methods 
including ayurvedic herbs and yoga. One of the articles 
noted used young and aging mice models to test the 
ayurvedic herb Anwala churna. This herb produced a 
dose-dependent improvement in memory scores and 
reversed the amnesia induced by scopolamine and 
diazepam. Ocimum sanctum has also been shown to 
possess anti-inflammatory, antioxidant and cognition-
enhancing properties. Improvement of memory and 
intellect was also found by use of the ayurvedic herb 
trasina. Mice were used for 21 days to record the 
effect of trasina on biochemical features associated 
with Alzheimer’s disease. Lavretsky also conferred an 
investigation on the effects of yoga and Ayurveda on 
geriatric depression in 69 patients older than 60 years 
who were living in a residential home. In this study, 
the Ayurveda group received an herbal preparation 
twice daily for the period of the study, but showed 
no change in depression. It was concluded that the 
areas with the most evidence for beneficial effects were 
exercise, herbal therapy, the use of fish oil, and to a 
lesser extent, acupuncture and relaxation therapies.  

        

Calabrese et al. (2008) performed a randomized, 
double-blind, placebo-controlled study in elderly 
individuals with normal cognitive functioning to 
ascertain the safety and effectiveness of Bacopa 
monnieri in improving cognitive decline and other 
mood-related disorders in the elderly population. The 
forty-eight participants, over 65, were split into two 
groups of twenty-four; Group A was administered 
standardized, dried Bacopa extract in a 300-mg tablet 
and Group B was given a similar 300-mg placebo 
tablet, both over the course of 12 weeks and following 
a six-week placebo run-in period for baseline purposes. 
The Auditory Verbal Learning  Test (AVLT) is a 
sensitive measure for diagnosing patients with amnestic 
mild cognitive impairment and early Alzheimer’s 
disease (Zhao, 2012). To minimize fatigue, a modified 
version of this test (without a distraction list) was 

used to minimize participant fatigue during each 
visit. The modified delayed recall of AVLT was the 
primary outcome variable, along with the. Stroop Task 
and Divided Attention Task, at six weeks, 12 weeks, 
and 18 weeks at the trial’s conclusion. Four mood-
related scales were administered along the same testing 
chedule to measure immediate working memory. Vital 
signs were taken, a demographic questionnaire, the 
Blessed Orientation Memory Concentration (BOMC) 
test, and the Wide Rate Achievement Test (WRAT) 
were issued at the beginning and end of the trial. 

After 12 weeks, Bacopa recipients showed 
improvements in delayed recall memory and Stroop 
task reaction time, decreased depression and combined 
state plus trait anxiety scores, and lower heart rates. 
The recipients of the placebo maintained stable scores 
on both memory measures, increased mood-related 
scale scores, and increased in heart rates. Whether 
the benefits experienced are due to the direct changes 
in brain chemistry, greater tolerance for frustration, 
decreases in performance-degradation, or a completely 
different B. monnieri extract to enhance cognition 
safely in older adults.

Pillai 2018) reported a case study involving a 65-year-
old  male patient diagnosed with Alzheimer’s disease 
(AD), treated with two of the Medhya  Rasayanas, 
Brahmi and Ashwagandha. This patient displayed 
signs of cognitive decline and severe behavioral and 
psychological symptoms of dementia (BPSD). He 
displayed agitation, irritability, anxiety, urinary 
incontinence and wandering. He was treated with 
the two for assessment of results. Madaswamy et al. 
observed that the patient’s BPSD (hallucinations, 
depression, delusions, anxiety, and irritability) were 
relieved following treatment. They also found that his 
urine incontinence showed a marked improvement 
after treatment. The patient also improved in his scores 
on a MINI-mental state examination (MMSE) from a 
12/30 to a 17/30. 

Pillai  (2018) also explored the ability of Brahmi to 
boost one’s memory, and how that may be beneficial 
to treat AD. Brahmi reduces the level of divalent 
metals in blood cells and alters the cascade of 
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oxidative stress on the body. It contains the chemicals 
polyphenol and sulfhydryl, which are responsible for 
eliminating reactive oxygen particles and divalent 
material from the blood. Deoxidation and removal of 
toxins can improve one’s cognition and slow down 
the degradation of human brain cells. Unlike Brahmi, 
Ashwagandha does not directly act on the brain. 
Instead, it works by boosting proteins in the liver. 
The liver proteins then enter the bloodstream and 
travel to the brain where they clear amyloid plaques. 
Ashwagandha has  antioxidant properties that help rid 
one of free radicals that develop during the onset and 
progression of AD. 

Both Brahmi and Ashwagandha have been proven to 
increase the level of acetylcholinesterase (AChE) in 
brain cells. This is important because AD can reduce 
these levels, which can have dramatic effects on 
cognition and memory. Studies have shown that these 
two Medhya Rasayanas are better AChE boosters than 
most conventional medications. It was concluded that 
Brahmi and Ashwaganha are significantly effective 
in the management of Alzheimer’s disease and useful 
in the management of behavioral and psychological 
symptoms associated with dementia (Madaswamy and 
Virendranath, 2018).

Tiwari et al. (2008) conducted a study on the use of 
an herb known as Centella asiatica on MCI. The study 
was conducted on 60 individuals of the age 65 and 
over. Each of the 60 subjects was diagnosed with MCI. 
The inclusion criteria for this study was an age of 60 or 
above and a diagnosis of MCI. This study did not have 
a control group due to the lack of prevalence of MCI.  
The subjects were given 500 mg of Centella asiatica 
twice a day for 6 months. The Mini-Mental State 
Exam (MMSE) was the diagnostic tool used to screen 
for MCI and the outcomes of the study. The study 
found a statistically significant improvement in mean 
MMSE scores following the six months of treatment.

Andrade et al. (2009) conducted a study on the 
prevention and treatment of cognitive decline and 
dementia. Herbal treatments proved fruitful in elderly 
subjects with cognitive syndromes. This study found 
fish, fruits, and vegetable consumption may lower the 

risk of Alzheimer’s disease. Men and women aged 65 
years and above had a 30-40% decrease in the risk 
of dementia and Alzheimer’s across a 4-year follow-
up period. It was also found using a cross-sectional 
analysis performed from baseline data from 2501 
subjects that tea intake may protect against cognitive 
decline in the elderly. This analysis found health 
benefits included a reduced risk of cardiovascular, 
cerebrovascular, cognitive, and other disorders. 
Physical exercise was also found to reduce the risk of 
dementia. Baseline physical activities were measured 
and then subjects were compared after 3.9 years and 
found the risk of vascular dementia was about 70-75% 
lower for walking, moderate physical activity, and total 
physical activity. The benefits of cognitive training in 
the elderly were found to have a lower risk of cognitive 
decline and dementia in old age. Many of the studies 
reviewed in this study prove prevention of cognitive 
and physical impairment in the elderly. In the near 
future, more developments are expected to prevent 
cognitive decline in already impaired persons.

Raut et al. (2015) performed a randomized trial of 
36 mice, organized into two control groups that 
received distilled water, or scopolamine for the entire 
15-day period, and four experimental groups that 
received ayurvedic pretreatments for 14 days. The 
experimental groups received Celastrus paniculatus 
seed oil, pure ghee, piracetam, and a combination of 
piracetam and C. paniculatus seed oil. On the 15th 
day, all six groups received a dose of scopolamine to 
induce memory impairments 30 minutes prior to 
testing. An elevated plus maze and passive avoidance 
test were administered that day, with a second trial 24 
hours later to evaluate their effects on spatial and fear 
memory respectively. Cows ghee alone did not show 
positive effects. It is hypothesized that ghees pairing 
with C. paniculatus seed oil  helps to facilitate the 
oils transfer across the blood-brain barrier. Piracetam 
was used as a positive control, but its combination 
administration did not show a significant change from 
the distilled water control. C. paniculatus seed oil 
improved both spatial and fear memory in comparison 
to the scopolamine control, a good indicator that it 
will be beneficial to elderly patients with these deficits. 
At least 14 days of continuous C. paniculatus seed 
oil is indicated for maximal beneficial effect, but the 
oil’s induction of cellular change within the CNS may 
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necessitate long-term use. 

 

Wattanathorn, et al. (2008) did a study on the 
modulation of mood and cognition in elderly adults. 
The study was conducted on 28 healthy elderly 
subjects. They were given the plant extract of Centella 
asiatica in varying does ranging from 250 – 750 mg per 
day for 2 months. The participants were administered 
a computerized battery test at the start and end of the 
trial to test cognition. They also were administered 
the Bond-Lader mood scales. The study found that 
the participants showed an increase in both the speed 
and quality of their working memory. Participants also 
showed increases in the alert and calm factors of their 
mood. 

Choudhary et al. (2017) conducted a randomized, 
double-blind, placebo-controlled clinical trial to 
determine the efficacy and safety of Ashwagandha root 
for MCI. The study was conducted on 50 individuals, 
age 35 and older, who reported MCI symptoms. Along 
with their subjective symptoms, each subject either had 
a prior diagnosis of MCI or early dementia or had an 
MMSE score greater than or equal to 19. One group 
of subjects was administered 300 mg of Ashwagandha 
root extract in capsule form, twice a day for 8 weeks. 
The control group was administered an identical 
placebo capsule for eight weeks. The groups were 
tested using a battery of cognitive tests that assessed 
memory (immediate, general, and working memory), 
visuospatial, executive function, and attention. The 
subjects were tested using the cognitive assessments 
at four weeks and eight weeks. The results found that 
the group given the Ashwagandha for eight weeks 
demonstrated a significant improvement in cognitive 
test scores in the areas of memory, executive function, 
and attention when compared to the control group. 
The effects of working memory and visuospatial 
processing were inconclusive. 

DISCUSSION & CONCLUSION

 A shift is occurring in Western civilizations deviating 
from the usual pharmaceutical means of treatment of 
cognitive impairment, to a more holistic, less invasive 
approach to care.  Ayurvedic treatments provide 
therapeutic effects that have shown to be beneficial 

to enhancing cognitive, biochemical, and physical 
properties of the older adult. However, while the 
research supports the use of Ayurvedic techniques in 
the treatment of brain dysfunction associated with old 
age, there is some concern surrounding toxicity related 
to Ayurvedic neuronutrients. 

This review reveals that using an alternative 
holistic approach such as Ayurveda may provide 
improvements in the cognitive abilities of the 
elderly, as well as overall biochemical and physical 
functionality. These enhancements may lead to 
improved quality of life in the aging population. 
However, due to the limited number of studies within 
the elderly population, limited insight on medication 
interactions with the Ayurvedic preparations,  and 
concerns relating to Ayurvedic neuronutrient toxicity, 
more research is necessary to better understand 
how these neuronutrients may be used to facilitate 
enhanced cognitive function. 
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The Link Between Geriatric Depression and Functional Mobility 
in Older Adults: A Systematic Review

Abstract

Purpose: The purpose of this systematic review was to examine the association between geriatric depression and 
older adults’ functional mobility. This study assessed four different outcomes which included reported number 
of falls, handgrip strength, dependency for activities of daily living, and health related quality of life. 

Methodology: A comprehensive search of the literature was conducted. The following databases were searched: 
MEDLINE, PubMed, CINAHL, and EBSCOHost. The search terms used were a combination of the following 
terms: Geriatric depression, falls, health related quality of life, handgrip strength, activities of daily living, 
and physical performance. The articles were published between 2009 and 2019 in the English language. Gray 
literature was not included.  The systematic literature search yielded 10 articles (n=10) to be included in this 
study. The outcome measures were reported number of falls, handgrip strength, Barthel Index for activities of 
daily living, and health related quality of life. 

Results: Two out of three articles that examined geriatric depression and increased fall risk showed a statistically 
significant direct correlation.  The two articles that assessed handgrip strength and its association with geriatric 
depression showed a statistically significant inverse relationship. The two articles that analyzed geriatric 
depression and activities of daily living also showed a statistically significant inverse relationship for all basic 
ADL except bowel and bladder care.  Lastly, the three articles that analyzed the association between geriatric 
depression and health related quality of life showed a statistically significant correlation. 

Conclusion: The results of this study suggest that geriatric depression interferes with the functional abilities of 
the elderly population. Physical therapists can utilize this information to include routine screening for depression 
of older individuals and make appropriate referrals to mental health professionals.

Keywords: Geriatric depression, older adults, functional mobility, quality of life, physical performance  
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INTRODUCTION

The Centers for Disease Control and Prevention 
(2017) estimates that about 13.5% of individuals 
aged 65 and older are depressed.  The prevalence of 
depression in older adults living in long term care 
facilities ranges from 12%-30%, and 3% in healthy 
older adults living in a community setting in the 
United States (Blazer & Mugdha, 2008). 

In order to be diagnosed with geriatric depression, a 
primary care doctor will have to complete a physical 
exam, lab tests, and psychological evaluation. These 
tests are necessary due to other medical conditions that 
can mimic depression such as urinary tract infection, 
thyroid dysfunction, and cognitive disorders. Once 
the primary care doctor rules out these potential 
conditions, the patient can be referred to a mental 
health professional such as a psychologist, psychiatrist, 
or counselor. 

According to the American Psychiatric Association , 
major depression in the older adult is defined by nine 
criteria: depressed mood, sleep disturbance, lack of 
interest in activities, guilt and feelings of worthlessness, 
lack of energy, weight loss, psychomotor agitation, 
loss of concentration, and suicidal ideation  (American 
Psychiatric Association, 2013). Five of the nine criteria 
must be present every day for a minimum of two 
weeks in order to be diagnosed with major depression 
and not minor depression or feeling of sadness.  
However, 15% to 50% of patients with untreated 
minor depression will develop major depression within 
two years (American Psychiatric Association, 2013). 
Depression affects the individual’s ability to work, 
carry out usual daily activities, and interferes with the 
ability to have satisfying personal relationships. The 
main difference between younger individuals with 
depression and older adults, is that depression in older 
adults is often combined with a medical comorbidity 
(Birrer & Vemuri, 2004; American Psychiatric 
Association, 2013). 

The geriatric depression scale (GDS) (Shirley Ryan 
AbilityLab, 2013) is the tool most frequently used to 
screen for geriatric depression. This is a brief 30 item 
questionnaire that requires the individual to answer 
yes or no to questions about their mood and behavior 
within the past seven days. This questionnaire can 
be utilized with a variety of geriatric populations, 
including those with conditions such as stroke and 

Parkinson’s Disease as well as non-specific populations. 

Each specific population has an estimated cut-off 
score that aids the clinician in screening for depression 
(Shirley Ryan AbilityLab, 2013). In general, the GDS 
has a 92% sensitivity and an 89% specificity when 
evaluated against other diagnostic criteria. Other 
versions of this questionnaire include the short form 
and language variation forms. Research has showed 
that both the GDS long form and short form have 
been reliable and valid in screening depression across 
different genders, ethnicity, and chronic illnesses 
(Shirley Ryan AbilityLab, 2013).  For the purpose of 
this review, articles selected utilized the short form 
version which utilizes 15 questions.  A score greater 
than 5 suggests depression (Greenberg, 2019). 

Once depression is diagnosed it is treatable, and 
treatment has shown to be effective in 65 to 75% of 
patients in the older adult population. Treatment for 
depression can involve medications, psychotherapy, 
and/or brain stimulation therapy.  These treatment 
options can show improvement in the patient’s 
function and overall quality of life in as early as two 
weeks (Alexopoulos, Katz, Reynolds, Carpenter, 
& Docherty, 2001). Underdiagnosis of geriatric 
depression can also lead to sequela events that require 
intervention. Although research continues to address 
the risk factors associated with geriatric depression, 
very little information is mentioned on the events 
that occur once depression is underdiagnosed or 
misdiagnosed for this population (Alexopoulos et al., 
2001).  

Social isolation is defined as the absence of a network 
of positive interaction and relationships. Decreased 
interactions with individuals along with the 
environment causes social skill deficits and negative 
self-critical cognition. Fiske et al. (2009) found that 
the lack of opportunity to improve social skill and the 
aversive experience of self-critical cognitions intensifies 
and will maintain a depressive state.   

Eng et al. (2002) found that older adults who isolated 
themselves from positive social interaction were at 
risk for negative behaviors such as heavy drinking, 
smoking, and being sedentary.  Although these 
negative behaviors are considered coping responses 
for the depressed older adult, they are intermediate 
factors for disease processes. Moreover, it is imperative 
for this population to remain active in order to 
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prevent physical decline and illnesses. The results 
of a study conducted by Hammer et al. (2011), 
found that physical inactivity was associated with 
30% of depressed older adults compared to 14% of 
non-depressed older adults.  In fact, the cohort of 
1,000 older adults for this study demonstrated that 
depression and self-reported activities of daily living 
were strong and independent predictors of mortality. 

In addition, many studies have found an inverse 
relationship between physical activity and depression. 
The present literature suggests that physical activity 
is the only intervention that has consistently lower 
chances of disease processes and defers disability in 
the geriatric population. As stated by Marzetti et al. 
(2017), physical inactivity leads to physical frailty 
and functional limitations that result in dependency. 
Furthermore, a study conducted by Xiang et al. 
(2017), investigated depression and unmet needs for 
assistance with daily activities among community 
dwelling older adults. This study found that there 
were 1.24 times the rate of adverse consequences of 
unmet needs for assistance with activities of daily 
living in depressed individuals compared to non- 
depressed individuals.  Certain medical conditions 
were also documented, such as Parkinson’s (Lawrence, 
Gasson, Kane, Bucks, & Loftus, 2014; Leentjens et 
al., 2013),  COPD (Tselebis et al., 2016), and renal 
failure (Wang, W., Liang, & Zhu, 2019).  Adverse 
consequences such as not eating, bathing, voiding, 
etc., can increase the probability of physical and 
mental disability for this population. Although studies 
have found that disability is a stronger predictor 
for depressive symptoms compared to depressive 
symptoms on disability, it is imperative to assess the 
depressed older adult’s mental and physical state 
to prevent disability. Disability inhibits individuals 
from major life activity and decreases their ability to 
function in the community (Hammer et al., 2011). 

Suicide is the 10th leading cause of death in the 
United States. Adults of age 65 and older account for 
20.1% of suicide deaths in the United States from the 
year 2000-2017 (Van Orden and Conwell, 2011). 
Due to this, geriatric suicide is an increasing public 
health issue that needs to be addressed.  In a study 
conducted by Conejero et al. (2018), it was found 
that depression in older U.S. adults was strongly 
associated with suicide and continues to dramatically 
increase, especially among older men in the 85 or 

older age group. Related physiological autopsy-studies 
concluded that 45% - 70% of suicide deaths within 
the geriatric population have been linked to major 
depression (Conejero et al., 2018). 

As healthcare providers, it is imperative that we are 
aware of the older adult’s mental and cognitive state. A 
review of evidence conducted by Luoma et al. (2002) 
found that two thirds of older adults who completed 
suicide were in contact with a primary care physician 
within a month of their deaths. Therefore, it is crucial 
that healthcare providers are aware of risk factors along 
with preventative factors for suicide. Physical therapists 
regularly interact with the geriatric population in 
various health-care settings, which include inpatient, 
outpatient, and home-based therapy.  As the field of 
physical therapy continues to advance and direct access 
becomes more prevalent, the physical therapist should 
be cognizant of the sequelae of geriatric depression and 
provide routine screening. 

The existing literature shows a strong association 
between geriatric depression and the events that lead to 
disability.  However, the association between geriatric 
depression and specific functional outcomes as in fall 
risk, hand grip strength, activities of daily living, and 
health related quality of life has not been conclusively 
established. These outcomes are supported by literature 
to be correlated with failure to thrive and mortality 
(Xiang et al., 2017).

Therefore, the purpose of this evidence-based review 
was to examine the association between geriatric 
depression and older adults’ functional mobility. This 
study assessed four different outcomes that encompass 
functional mobility such as reported number of falls, 
handgrip strength, dependency for activities of daily 
living, and health related quality of life. 

Specifically, this study aimed to answer the following 
questions:

1. Is there an association between geriatric depression 
and increased falls risk?

2. Is there an association between geriatric depression 
and handgrip strength? 

3. Is there an association between geriatric depression 
and the ability to perform activities of daily living 
independently?

4. Is there an association between geriatric depression 
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and health-related quality of life?         

METHODOLOGY

Search Strategy

A comprehensive search of the literature was 
conducted. The MEDLINE, PubMed, Cumulative 
Index to Nursing and Allied Health Literature 
(CINAHL), and Elton B. Stephens Co. Host 
(EBSCOHost) databases were utilized for these 
purposes. The search terms used were a combination 
of the following: geriatric depression, falls, HRQoL*, 
handgrip strength, ADL*, and physical performance. 
Reference lists of the resulting articles and other 
articles known to the authors were searched. Articles 
that were duplicated were removed from the list. 
The limits that were utilized during this search were: 
articles published since 2009, peer reviewed journals, 
full-text articles, and articles published in the English 
language. Non-peer reviewed articles, gray literature 
and articles without available full text were excluded 
from this study.

Article selection

The participants in the studies had to be of age 65 
or older and diagnosed with depression utilizing the 
Geriatric Depression Scale. The authors of this review 
performed the screening process independently by 
reviewing titles and abstracts of the articles. Following 
the screening process, full text articles were screened 
when appropriate. Figure 1 above illustrates the article 
selection process.

Critical appraisal of articles included in this study

The studies that were utilized for this systematic review 
were prognostic studies. A prognostic study consists of 
an observational research design that utilizes cohort, 
cross sectional or case control methods to answer a 
prognostic question. This type of studies can assist the 
healthcare provider make statements about expected 
outcomes for a patient or patient group (Fetters, 
L., Tilson, J., 2019).  In order to assess the rigor 
and methodological quality of the articles selected 
(including the levels of evidence criteria)  the following 
critical appraisal tools were employed: Center for 
Evidence Based Medicine/CEBM (2009) and the 
Critical Appraisal Skills Programme/CASP (2018), 
Oxman, Cook, & Guyatt, 1994).  In order to be 
included in this study articles must have attained an 
overall score of  scale  criteria the articles must have 
met the qualification of a 2B out of 5 or  better in the 
CEBM  levels of evidence or a score of  7 out of 12 
or better in the CASP scale. The authors evaluated 
the rigor and methodological quality of each article 
independently. 

Data Extraction

The following data were extracted from the selected 
articles and included in this study:  gender, age, 
diagnosis, GDS score and outcome measures of 
interest as number of falls, Barthel Activities of Daily 
Living Index, hand grip strength, and health related 
quality of life. 

Outcome Measures  

Falls Risk. A fall is defined as an event that results in an 
unintentional descent to a lower position. According 
to the National Council on Aging (National Council 
on Aging, 2019), falls are the leading cause of fatal 

 
Figure 1. Ar+cle selec+on process 

 
Figure 1. Ar+cle selec+on process 
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and non-fatal injuries in adults age 65 and older. Falls 
risk can be measured by a variety of tools that involves 
interviewing the individual on falls history and/or 
fear of falling. For the purpose of this evidenced-base 
review, falls risk outcome will be measured by self-
reported falls history (Kaminska & Karakiewicz, 2015; 
Kojima, Ukawa, & Ando, 2015; Wang, Y. & Lin, F., 
et al., 2012). 

Hand Grip Strength. Hand grip strength has been 
utilized in multiple clinical settings to determine upper 
extremity musculoskeletal function. This function has 
been validated and correlated with determining hand 
grip weakness a long with disability. A hand-held 
dynamometer is an associated tool that is commonly 
utilized to measure hand-grip strength. During this 
process, the patient is standing or seated with their 
elbow against their thorax and flexed at 90 degrees. 
The patient is given the hand dynamometer in this 
position and instructed to squeeze the dynamometer 
with full force for three trials in each hand. The 
average of three trials determines grip strength. The 
studies for this review utilized kilograms units as the 
measurement of grip strength (Kim, Choe, & Chae, 
2009; Lee, 2015).  

Activities of Daily Living (ADL). Activities of daily 
living includes eating, bathing, dressing, transferring, 
and continence. These are typical activities that 
are completed daily without assistance for a 
typical individual. The Barthel Index is a tool that 
measures the ability of an individual who may have 
a neuromuscular or musculoskeletal disorder to care 
for him/herself. The ten items evaluated are feeding, 
bathing, grooming, dressing, bowel control, bladder 
control, toileting, chair transfers, ambulation and stair 
climbing. In addition, the Barthel Index has specificity 
of 91.7% and sensitivity of 85.6% (Shirley Ryan 
AbilityLab, 2012).

Health- Related Quality of Life (HRQoL). According 
to the Office of Disease Prevention and Health 
Promotion, “Health Related Quality of Life is a multi-
dimensional concept that includes domains related to 
physical, mental, emotional, and social functioning” 
(Healthy People.gov, 2013). The key difference 
between quality of life and health related quality of 
life is that clinicians utilize the HRQoL as a tool to 
measure the effects of chronic illness, treatments, 
short- and long-term disability on the individual’s 
wellness. There are several questionnaires to measure 

health related quality of life. For the purpose of this 
review, the articles selected utilized the European 
quality of life tool and the Kidney Disease Quality 
of Life tool (Wang, W. et al., 2019). Both tools have 
been validated and globally accepted for evaluating 
health related quality of life. 

RESULTS

Articles included in this study 

The systematic literature search yielded 10 articles 
(n=10) to be included in this study as presented in 
Table 1. Pertinent characteristics that were extracted 
from the articles included the authors of the articles, 
year published, number of subjects, research design, 
CEBM and CASP scores and outcome(s).

Summary of results by outcome

The Link Between Geriatric Depression and Falls Risk

The three articles that analyzed the relationship 
between geriatric depression and falls risk were 
Kaminska & Karakiewicz (2015), Kojima et al., 
(2015), and Wang, Y.C. et al. (2012). As Table 2 
depicts, two articles found that there was a statistically 
significant direct association between geriatric 
depression and reported falls. Kaminska et al found 
that that reported falls were more prevalent in women 
than men and individuals with lower functional status. 
On the contrary, Kojima et al found that 19.7% 

Table 1. Ar+cles Included in this study 

Author Subjects Research 
Design

CEBM 
Ra+ng 

CASP 
Ra+ng 

Outcomes

Bostrom et. al 
(2014)

Female n=282 
Male n=110

Cross 
sec9onal

2B 9 Ac9vi9es of Daily 
Living 

Ghimire et al 
(2018)

Female n=119 
Male n=170

Cross 
sec9onal

2B 8 Health Related 
Quality of Life

Kaminska et 
al (2015)

Female n=235 
Male=69

Cohort 
study

2B 7 Falls risk

Kim et al 
(2009)

Female n=192 
Male n=178

Cross 
sec9onal

2B 7 Hand-grip strength

Kojima et al 
(2016)

Female n=918 
Male n=986

Cohort 
study

2B 9 Falls risk 

Lawrence et 
al (2014)

Female n=55 
Male n=119 

Cross 
sec9onal 

2B 8 Ac9vi9es of Daily 
Living 
Health Related 
Quality of Life

Lee et al 
(2015)

Female n=173 Cohort 
study 

2B 7 Handgrip strength

Wang, W.L. et 
al (2019)

Female n=403 
Male n=676

Cross 
sec9onal

2B 8 Health Related 
Quality of Life

Wang, Y.C et 
al (2012)

Female n=193 
Male n=93

Cross 
sec9onal 

2B 8 Falls risk

Wicke et al 
(2014)

Female n=1891 
Male n=1298

Cross 
sec9onal 

2B 8 Health Related 
Quality of Life
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of female participants with depressive symptoms 
reported falls.  Wang, Y.C. et al found that depression 
as defined by the GDS-15 showed a statistically 
significant direct association with risk of falling among 
institutionalized elderly individuals.  This study 
also found that elderly individuals who suffer from 
depression and use walking aids had a particularly high 
fall- risk rate of almost 50%. 

The Link between Geriatric Depression and 
Handgrip Strength

The two articles that analyzed handgrip strength 
and the its relationship with Geriatric Depression 
were Kim et al (Kim et al., 2009) and Lee et al. (Lee, 
2015) as shown in table 3.  Both found that hand 
grip strength had a statistically significant inverse 

correlation with geriatric depression. However, Kim 
et al found that the correlation between handgrip 
strength and geriatric depression to be low with a 
correlation value of r= -0.262. 

The Link Between Activities of Daily Living and 
Geriatric Depression

The two articles that studied the association between 
geriatric depression and activities of daily living were 
Bostrom et al (Boström G, Conradsson M, Rosendahl 
E, Nordström P, Gustafson Y, Littbrand H., 2014) 
and Lawrence et al (Lawrence et al., 2014) (table 4). 
The findings in of Bostrom et al showed that scores 
on the Barthel ADL index were statistically significant 
and inversely correlated with depression. However 
certain ADLs such as bowel and bladder care did 
not show a statistically significant correlation with 
depression. Lawrence et al (Lawrence et al., 2014) 
focused primarily on patients with Parkinson’s disease 
and found depression to impact the patient’s ability to 
complete ADLs. 

The link between Geriatric Depression and Health 
Related Quality of Life 

The three articles that analyzed the relationship 
between depression and health related quality of life 
were Ghimire et al. (2018), Wang, W.L. et al. (2019), 
and Wicke et al. (2014) . As Table 5 illustrates, all 
three articles found a statistically significance inverse 

Table 2. Geriatric Depression and Falls Risk 

Author/Year Instrument P-Value Level of 
Significance

Comments

Kaminska 
(2015)

Diagnos9c 
survey: 
Geriatric 
Environmental 
Inquiry 
Geriatric 
Depression 
Scale (short 
version)

P= 0.45 Not Sta9s9cally 
significant 

The GDS scores 
were not 
related to the 
occurrence of 
mul9ple falls. 

Kojima (2016) Self-reported 
injurious falls 
at age 70 
Geriatric 
Depression 
Scale (short 
version)

N/A P= 0.05 Sta9s9cally 
significant

Among 
females, 
depressive 
symptoms 
sta9s9cally 
significant for 
falls at age 70 
aaer adjus9ng 
for poten9al 
confounders.

Wang, Y.C. 
(2012)

Interview 
based report of 
falls  
Geriatric 
Depression 
Scale (short 
version

N/A P<0.05 Sta9s9cally 
significant

Based on the 
univariate 
analysis 
depression was 
found to be 
significantly 
associated with 
falls. 

Fallers= 5.70
3.32 

Non fallers= 
5.35 3.67

±

±

Mean SD±

Table 3. Geriatric Depression and Handgrip Strength 

Author/Year Instrument P-Value Level of 
significance 

Comments 

Kim (2009) Hand 
Dynamometer  
Geriatric 
Depression Scale 
(short version)

P=.000 Sta9s9cally  
Significant 

GDS score 
had a 
significant 
low 
correla9on 
with 
handgrip 
strength. 
Women 
displayed the 
higher 
depression 
score for this 
study. 

Lee (2015) Handgrip 
strength 
Geriatric 
Depression scale 
(short version)

P=0.05 Sta9s9cally  
significant

Significant 
correla9on 
between GDS 
score and 
grip strength.

Depression 
symptoms= 
16.92kg 3.8kg 

Control 
subjects 
19.21kg 3.8kg

±

±

Men= 31.8kg  
8.3 kg 
Women= 
19.5kg 5.4kg

±

±

Mean SD±

Table 4. Geriatric Depression and ADLs 

Author/Year Instrument P-Value Level of 
significance

Comments

Bostrom (2014) Barthel ADL 
Index 
Geriatric 
Depression 
Scale (short 
version)

P< 0.05 sta9s9cally 
significant 

This study 
found 
sta9s9cal 
significance 
between GDS 
and all task of 
Barthel ADL 
Index except 
for bowel 
con9nence, 
bladder 
con9nence. 

Lawrence 
(2014)

UPDRS-sec9on 
2 (ADL) 
Geriatric 
depression 
(short version)

P< 0.001 Sta9s9cally 
significant 

Aaer 
controlling for 
age, 
depression 
was found to 
be a 
significant 
predictor of 
ADL 
performance. 

Mean= 3.20
2.86

±

GDS mean 
score range of 
independent 
individuals 
with ADLs= 
3.44 2.27 to 
3.91 2.63 

GDS mean 
score range of 
dependent 
individuals 
with ADLs=4.08

 
2.94 to 5.36
3.47

±
±

±
±

Mean  SD±



TITLE OF CHAPTERS
AUTHOR

42

correlation between depression and health related 
quality of life. Wicke et al focused on the social 
support aspect that influences health related quality of 
life. However, it was found that depression mediated 
this relationship and significantly influenced the 
health-related quality of life of individuals who suffer 
from comorbidities.

DISCUSSION

The purpose of this systematic review was to 
examine the effects of geriatric depression and 
its association with the older adults’ ability to 
function independently. The four outcomes that 
were analyzed were falls risk, handgrip strength, 
activities of daily living, and health related quality 
of life. It was hypothesized that geriatric depression 
would have a statistically significant correlation with 
the four outcome measures which were selected to 
represent important domains of functional mobility. 
Results showed that overall, all four outcomes had 
a statistically significant correlation with geriatric 
depression. 

For the first outcome measure, there was a statistically 
significant direct correlation between geriatric 
depression and fall risk. Only one study concluded 

that there was no statistical significance between 
geriatric depression and fall risk. Kaminska et al 
included in their discussion that studies that may have 
concluded statistical significance between geriatric 
depression and falls should account for confounders 
such as administration of depression medication that 
significantly increases the risk for falls.  

The second outcome measure that was analyzed for 
this study was handgrip strength. The two studies 
that were analyzed found statistical significance 
between handgrip strength and geriatric depression. 
It is important to take into consideration the negative 
correlation between handgrip strength and depression. 
Other studies have supported that diminished 
handgrip strength decreases the individual’s 
independence in completing functional task which can 
alternatively be categorize as a predictor of depression 
for the elderly population. 

For the third outcome measure, although both articles 
showed a statistically significant inverse correlation 
between geriatric depression and overall activities of 
daily living index, not all individual components of the 
ADL index were statistically significant as shown in the 
results. It is important to note that one of the studies 
in this review reported results from a sample consisting 
exclusively of patients with Parkinson’s Disease. 
This could have potentially skewed the results due to 
specific locomotor dysfunctions associated with this 
disease and its progression over time.  Furthermore, 
it is also important to take into consideration that 
the results on the Barthel Index may have been 
confounded by a ceiling effect due to the variability in 
the functional abilities among participants within or 
among the various studies. 

The fourth outcome was supported by this review 
which showed that there was a statistically significant 
inverse association between geriatric depression and 
health related quality of life. Individuals with higher 
GDS scores were overall more likely to report a decline 
of their self-perceived general health. 

There are a few limitations in this systematic 
review. There was a limited number of articles 
which examined he outcome measures selected 
for this review. Additionally, the samples were not 
homogeneous across the various studies which limits 
the generalization of this review. Another limitation 
present in this study is the use of cross-sectional study 

Table 5. Geriatric Depression and Health Related Quality of Life 

Author/Year Instrument P-Value Level of 
significance

Comments

Ghimire (2018) European 
Quality of Life 
Tool 

Geriatric 
Depression 
Scale (short 
version)

P<.001 Sta9cally 
significant 

A higher 
depression 
score on the 
GDS was 
associated with 
a lower score 
on the EQ-5D 
Index

Wang, W.L. 
(2019)

The Kidney 
Disease Quality 
of life-36 

Geriatric 
Depression 
Scale (short 
version)

P <.001 Sta9s9cally 
significant 

Health related 
quality of life 
presented with 
nega9ve and 
significant 
correla9ons 
with 
depression. 

Wicke (2014) European 
Quality of Life 
tool  

Geriatric 
Depression 
Scale (short 
version)

P<0.01 Sta9s9cally 
significant

Depression’s 
associa9on on 
health-related 
quality of life is 
greater than 
the influence 
of 
mul9morbidity 
in elderly 
adults  

Mean= 65.2
16.8

±

Mean SD ±

Mean= 62.4 
18.2

±

Mean score 
range of 
par9cipants 
with 
depression= 
36.19 18.78 
to 71.22
21.20 

Mean score 
range of 
par9cipants 
without 
depression 
47.29  20.03 
to 92.13 9.26 

±
±

±
±
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design which makes it impossible to determine causal 
relationships.  Furthermore, this review only included 
articles that were published in English. Grey literature 
was not included which can also contribute to the 
limitation of articles present on this topic. 

Further research is required to increase the body 
of knowledge regarding geriatric depression and its 
effects on functional mobility. It is also necessary to 
conduct studies with large samples in order to apply 
the findings to a general population. The link between 
geriatric depression and specific activities of daily 
living should be investigated further.  This information 
is critical as it can provide healthcare professionals 
insight to develop multifactorial interventions. 

CONCLUSION

The purpose of this systematic review is to examine 
the association between geriatric depression and older 
adults’ functional mobility. This study assessed four 
different outcomes that include reported number of 
falls, handgrip strength, dependency for activities of 
daily living, and health related quality of life. The 
results of this study suggest that geriatric depression 
interferes with the functional mobility of older adults.

Physical therapists can integrate the results of this 
evidence -based review in the examination and 
treatment of individuals with geriatric depression. 
Clinicians will also appreciate the importance of 
utilizing a screening tools such as the GDS scale in 
their assessment, which will enable them to make 
appropriate referrals to mental health professionals 
when applicable. The authors of this study believe that 
it is imperative for physical therapists to incorporate 
depression screening in the evaluation of all geriatric 
patients.
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Risk Factors for Overweight and Obesity Among Young Adults

Abstract

Purpose: The purpose of the study was to investigate the risk factors for overweight and obesity among young 
adults.

Methodology: The study was based on data from the National Health and Nutrition Examination Survey 
(NHANES) 2009-2010. Approximately 5,000 individuals of all ages are interviewed annually. These interviews 
are conducted in the subjects’ homes. The health examination part of the survey is performed in mobile 
examination centers (MECs). These examination centers are the best environment for collecting high quality 
data because they provide a standardized environment. The data were analyzed using SUDAAN (Research 
Triangle Institute International, Research Triangle Park, North Carolina).

Results: Of the 1004 subjects, 57.8% were overweight or obese. Blacks and Hispanics, and those with lower 
educational levels were significantly more likely to be overweight or obese. No significant differences in 
macronutrient intakes were found among underweight, normal/healthy weight, and overweight/obese subjects. 
Persons who did not engage in vigorous or moderate recreational activities were significantly more likely to be 
overweight or obese. Subjects who participated in vigorous or moderate recreational activities were significantly 
more likely to be overweight or obese. Significant predictors of overweight/obesity included Black/African 
American ethnicity, educational level, participation in vigorous work and recreational activities, and dietary 
protein intakes.

Conclusion: It was concluded that the risk factors for overweight and obesity in young adults aged 20-30 years 
include Black or Hispanic ethnicity, lower educational levels, higher dietary protein intakes, and participation in 
moderate and vigorous physical activities. 
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INTRODUCTION

 The increase in prevalence of obesity has become a 
worldwide major health problem in adults (Engin, 
2017). The Centers for Disease Control and 
Prevention (CDC) definitions of overweight are 
based on body mass index (BMI), most commonly 
calculated by dividing weight in kilograms by the 
square of the height in meters. In adults overweight is 
defined as a BMI between 25.0 and 29.9 kg/m2, while 
obesity is defined as a BMI of 30.0 kg/m2 or above. 
The prevalence of adult obesity in the United States 
has increased steadily from 22.9% in 1988, to 33.8% 
in 2008, 35.7% in 2009-2010, 36.5% during 2011–
2014, and 39.8% during 2015-2016 (NHANES Data, 
2017). 

If the overweight/obesity epidemic in the United 
States is to be addressed closer attention must be paid 
to risk factors for the epidemic. This report focuses on 
risk factors for overweight and obesity in young adults 
aged 20-30 years. Little information is available on 
risk factors for overweight and obesity in young adults. 
The major risk factors studied were dietary intake and 
physical activity levels. Diet and physical activity are 
both risk factors and protective factors of obesity based 
on how they are incorporated into an individual’s life 
(Suliga, Cieśla, Rębak, Kozieł, & Głuszek, 2018).      

METHODOLOGY

Data from the National Health and Nutrition 
Examination Survey (NHANES) 2009-2010 were 
utilized in the current study. NHANES is described 
as a program of studies designed to assess the health 
and nutritional status of adults and children in the 
United States (http://www.cdc.gov/nchs/nhanes/
about_nhanes.htm). The NHANES target population 
is the civilian, noninstitutionalized U.S. population. 
The sample consisted of 1,004 young adults aged 20-
30 years.

The risk factors reported herein included 
dietary intakes, physical activity, and sedentary 
behaviors.  Dietary intakes were collected by the 
24-hour dietary recall technique using the U.S. 
Department of Agriculture’s Automated Multiple 
Pass Method (AMPM). (http://www.cdc.gov/nchs/
data/nhanes/nhanes_11_12/Dietary_MEC_In-

Person_Interviewers_Manual.pdf). The NHANES 
physical activity and sedentary behaviors data were 
collected through the physical activity questionnaire 
(PAQ). This is based on the Global Physical Activity 
Questioner (GPAQ) and includes questions related to 
daily activities, leisure time activities, and sedentary 
activities. Height and weight measurements were 
collected as described in the NHANES 2009-2010 
Anthropometry Procedures Manual (https://wwwn.
cdc.gov/nchs/data/nhanes/2009-2010/manuals/
bodymeasures_09.pdf). 

Body Mass Index (BMI) was calculated using the 
formula of weight (kg)÷height2 (m), and classified 
as follows: underweight BMI<18.5 kg/m2; normal/
healthy weight BMI 15.5-24.9 kg/m2; overweight 
BMI 25.0-29.9 kg/m2; obese BMI≥30.0 kg/m2. 

The data were analyzed using SUDAAN (RTI 
International Inc., Research Triangle Park, NC). 
SUDAAN is the recommended software for analyzing 
NHANES data. The risk factors of overweight and 
obesity among young adults were investigated using 
chi-square and t-tests. Multiple logistic regression was 
used to identify variables predictive of BMI status

RESULTS

Table 1 shows the socio-demographic and socio-
economic characteristics of the subjects. In the 
underweight and normal/healthy weight groups, there 
was a higher proportion of subjects aged 20-25 years, 
compared with an equal percentage of overweight/
obese individuals in both the 20-25 and 26-30 year 
old age groups. Females were over-represented in the 
underweight, normal/healthy weight, and overweight/
obese groups. Most of the underweight and normal/
healthy weight individuals were White, while the 
overweight/obese group was made up mainly of 
Whites and Hispanics. 

Underweight individuals are more represented in the 
high school graduate/GED and some college or AA 
degree education groups. This pattern also holds true 
for the healthy weight and overweight/obese groups. 
Subjects with lower educational level (less than high 
school, some high school) show a higher prevalence of 
overweight/obesity than those with higher education 
levels (high school graduates, some college or AA 
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degree, college graduate or above). Underweight 
individuals are mostly represented at income levels 
between $10,000 and $34,999, and the percentages 
fall off beyond this point. Normal/healthy weight 
individuals are mostly found at incomes between 
$10,000 and $54,999.  The overweight/obese subjects 
are distributed across all income groups, but are mostly 
clustered within the $10,000 and $54,999 income 
levels.

Table 2 indicates that significant relationships 
were found between BMI status and both ethnicity 
and educational level.  Blacks and Hispanics were 
significantly more likely to be overweight or obese. 
Subjects with lower educational level (less than high 
school, some high school) were significantly more 
likely to be overweight or obese than those with higher 
education levels (high school graduate, some college or 
AA degree, college graduate or above). 

Table 3 shows that macronutrient intakes tended to 
increase from the underweight to those who were 
of normal/healthy weight, to the overweight/obese.  
No significant differences were found.   Significant 
relationships were found between recreational physical 
activities and BMI status (Table 4).  Persons who 
did not engage in vigorous recreational activities 
were significantly more likely to be overweight or 
obese. Similarly, persons who did not engage in 
moderate recreational activities were more likely to 
be overweight or obese. Table 5 shows no significant 
relationships between minutes of vigorous recreational 
and sedentary activities and BMI status.

Multiple logistic regression was conducted to 
determine variables that are predictive of  overweight/
obesity. Table 6 shows that the variables which 
were significant predictors of overweight/obesity 
were African American/Black and Hispanic/Latino 
ethnicity, higher educational levels (college graduate or 
above), participation in vigorous work or recreational 
activities, and dietary protein intakes.

DISCUSSION

The results pertaining to socio-demographic 
characteristics, educational and income levels by BMI 
status are not exactly comparable to CDC statistics 
(NHANES Data, 2015), because the CDC does not 
publish such data for the age group studied (20-30 

years).  In 2011-2014, the prevalence of obesity was 
higher among older women. For those between the 
ages of 40-59, 44.7% of women were obese, compared 
with 34.8% of women aged 20–39. Men aged 40–59 
years had a higher prevalence of obesity (40.8%) than 
those aged 20–39 years (34.8%) (NCHS Data, 2017).

Centers for Disease Control (CDC) statistics indicate 
that in 2011-2014, the prevalence of obesity among 
women (38.3%) was higher than among men 
(34.3%) (NHANES Data, 2015). On the other 
hand, NHANES Data in 2017 confirmed there was 
no significant difference in the prevalence of obesity 
between men and women overall or by age group. 
In our study, no significant relationship was found 
between BMI status and gender, and most of the 
results regarding the relationship of socio-demographic 
and socio-economic characteristics to BMI agree with 
those of previous studies (Table 2). 

Rengma, Sen, & Mondal (2015) reported that age, 
education, occupation and income appear to have 
higher associations with overweight and obesity 
among adults. In the current study subjects with lower 
educational levels were significantly more likely to be 
overweight or obese compared with those of higher 
educational levels. It has been reported that men and 
women with college degrees have a lower obesity 
prevalence compared with those with less education 
(NCHS, 2017). 

The results also indicated that there were no significant 
relationships of income level to BMI status. This 
finding conflicts with a report by Drewnowski et al. 
(2014) that lower income levels are mostly associated 
with shopping at lower-cost stores, less access to 
healthy foods, and higher obesity risk. According to 
previous studies, women with higher incomes are less 
likely to suffer from obesity (NCHS, 2018). Among 
men, obesity prevalence was lower in the lowest and 
highest income groups compared with the middle-
income group (NCHS, 2017). 

The prevalence of obesity was lower among non-
Hispanic White (37.9%) compared with non-Hispanic 
Black (46.8%) and Hispanic (47.0%) adults. All 
differences were significant (NHANES Data, 2017).  
Hill (2018) has reported that African Americans were 
1.4 times as likely to be obese as non-Hispanic Whites. 
Our study findings indicate that Blacks and Hispanics 
were significantly more likely to be overweight or 
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obese (Table 2). 

Dietary intake has been found to be one of the 
main environmental factors that contribute to the 
development of an obese phenotype (Teodoro, 
Varela, Rolo, & Palmeira, 2014), but no significant 
relationship was found between BMI status and 
macronutrient intake in this study. In the current 
study, dietary intakes were collected by the 24-
hour dietary recall technique, a measure of current 
dietary intake which may not accurately reflect the 
participants’ intake patterns over time leading to 
overweight or obesity status. In addition, self-reports 
of dietary intake may not be completely accurate. 

Suliga, Cieśla, Rębak, Kozieł, & Głuszek (2018) 
state that physical activity helps prevent metabolic 
syndrome and its abnormal components, especially in 
participants who are overweight or obese. Obviously, 
switching to and maintaining a low-calorie healthier 
diet, and some form of physical exercise is key to most 
anti-obesity treatments (Teodoro, Varela, Rolo, & 
Palmeira, 2014).  In the current study, it was found 
that those subjects who did not engage in vigorous or 
moderate recreational activities had higher chances of 
being overweight or obese. These results agree with 
conclusions drawn from several previous studies. 
According to Woudberg, Mendham, Katz, Goedecke, 
& Lecour (2018), exercise training results in a decrease 
in BMI.

Except for dietary protein intakes, the variables 
selected as significant predictors of overweight/obesity 
reinforce the significant relationships between these 
variables and overweight/obesity based on bivariate 
statistical tests. Regarding dietary protein intakes, 
Table 3 shows higher protein intakes by overweight/
obese subjects compared with those in the other 
groups though no significant differences were found. 

CONCLUSION

Based on the results of this study it is concluded 
that the risk factors for overweight and obesity in 
young adults aged 20-30 years include Black/African 
American or Hispanic ethnicity, lower educational 
levels, higher dietary protein intakes, and participation 
in vigorous and moderate physical activities. 
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TABLE  1

12 
 

Table 1. Socio-demographic and Socio-economic Variables by BMI Status 
  

BMI Status 

 Underweight1 Normal/Healthy 
Weight2 

Overweight/Obese3 Total 

 Num Pct Num Pct Num Pct Num Pct 
Age Group         

20-25 years 18 64.3 245 61.9 290 50.0 553 55.1 
26-30 years 10 35.7 151 38.1 290 50.0 451 44.9 
Total 28 100.0 396 100.0 580 100.0 1004 100.0 
Gender         

Male 7 25.00 186 47.0 274 47.2 467 46.5 

Female 21 75.0 210 53.0 306 52.8 537 53.5 

Total 28 100.0 396 100.0 580 100.0 1004 100.0 
Race/Ethnicity         

White 17 60.7 215 54.3 219 37.8 451 44.9 
Black 8 28.6 62 15.7 131 22.6 201 20.0 

Hispanic 3 10.7 119 30.1 230 39.7 352 35.1 

Total 28 100.0 396 100.0 580 100.0 1004 100.0 

Educational Level         

Less Than High School 0 0.0 21 5.3 40 6.9 61 6.1 

Some High School 4 14.3 61 15.4 111 19.1 176 17.5 

High School 
Graduate/GED 

7 25.0 106 26.8 155 26.7 268 26.7 

Some College/AA Degree 13 46.4 128 32.3 204 35.2 345 34.4 

College Graduate or 
Above 

4 14.3 79 19.9 70 12.1 153 15.2 

Not Reported 0 0.0 1 0.3 0 0.0 1 0.1 

Total 28 100.0 396 100.0 580 100.0 1004 100.0 

Annual Household 
Income 

        

$9,999 or less 1 3.6 25 6.4 52 9.0 78 7.8 
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TABLE  1 (cont.)  &  2

Table 1. Socio-demographic and Socio-economic Variables by BMI Status 
  

BMI Status

Underweight1 Normal/Healthy 
Weight2

Overweight/Obese3 Total

Numb
er

Perce
nt

Numbe
r

Percen
t Number

Percen
t

Num
ber

Perce
nt

Age Group

20-25 years 18 64.3 245 61.9 290 50.0 553 55.1

26-30 years 10 35.7 151 38.1 290 50.0 451 44.9

Total 28 100.0 396 100.0 580 100.0 1004 100.0

Gender

Male 7 25.00 186 47.0 274 47.2 467 46.5

Female 21 75.0 210 53.0 306 52.8 537 53.5

Total 28 100.0 396 100.0 580 100.0 1004 100.0

Race/Ethnicity

White 17 60.7 215 54.3 219 37.8 451 44.9

Black 8 28.6 62 15.7 131 22.6 201 20.0

Hispanic 3 10.7 119 30.1 230 39.7 352 35.1

Total 28 100.0 396 100.0 580 100.0 1004 100.0

Educational Level

Less Than High School 0 0.0 21 5.3 40 6.9 61 6.1

Some High School 4 14.3 61 15.4 111 19.1 176 17.5

High School Graduate/
GED

7 25.0 106 26.8 155 26.7 268 26.7

Some College/AA 
Degree

13 46.4 128 32.3 204 35.2 345 34.4

College Graduate or 
Above

4 14.3 79 19.9 70 12.1 153 15.2

Not Reported 0 0.0 1 0.3 0 0.0 1 0.1

Total 28 100.0 396 100.0 580 100.0 1004 100.0

 13

1BMI<18.5 kg/m2 2BMI≥18.5 and ≤24.9 kg/m2 3BMI≥25.0 kg/m2  

Table 2.  Relationships of Socio-demographic and Socio-economic Variables to BMI Status 

1A probability level below 0.05 indicates a significant relationship between the two variables 

Table 3. Macronutrient Intakes by BMI Status1 

Annual Household 
Income

$9,999 or less 1 3.6 25 6.4 52 9.0 78 7.8

$10,000-19,999 6 21.4 53 13.6 86 14.9 145 14.4

$20,000-34,999 9 32.1 87 22.3 126 21.8 222 22.1

$35,000-54,999 5 17.9 58 14.9 111 19.2 174 17.3

$55,000-74,999 3 10.7 31 7.9 51 8.8 85 8.5

$75,000-99,999 2 7.1 41 10.5 47 8.1 90 9.0

$100,000 or more 0 0.0 53 13.6 52 9.0 105 10.5

Over $20,000 1 3.6 19 4.9 23 4.0 43 4.3

Under $20,000 0 0.0 0 0.0 3 0.5 3 0.3 

Not reported 1 3.6% 29 5.9 29 4.5 59 5.0

Total 28 100.0 396 100.0 580 100.0 1004 100.0

Chi-square Statistic Probability Level1

Gender 5.366 0.068

Race/Ethnicity 33.679 0.000

Income 17.090 0.146

Educational Level 16.195 0.040

Macronutrient Underweight1 

Mean ±SEM 
(n=26)

Normal/Healthy 
Weight2 

Mean ±SEM 
(n=382)

Overweight/Obese3 

Mean ±SEM 
(n=562)

Energy (kcal) 2193.7a±187.3 2239.5a±51.2 2340.9a±45.1
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Table 3. Macronutrient Intakes by BMI Status1 
 

Macronutrient Underweight1 

Mean ±SEM 
(n=26) 

Normal/Healthy 
Weight2 

Mean ±SEM 
(n=382) 

Overweight/Obese3 

Mean ±SEM 
(n=562) 

Energy (kcal) 2193.7a±187.3 2239.5a±51.2 2340.9a±45.1 
Protein (gm) 75.3a±6.7 79.3a±1.9 88.9a±2.0 
Carbohydrate (gm) 288.4a±24.6 284.3a±6.8 294.0a±6.0 
Total fat (gm) 74.5a±9.0 78.9a±2.3 82.8a±1.9 

1BMI<18.5 kg/m2 2BMI≥18.5 and ≤24.9 kg/m2 3BMI≥25.0 kg/m2  
aNo significant differences found (p>0.05) 
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Total 28 100.0 396 100.0 580 100.0 1004 100.0 

Educational Level         

Less Than High School 0 0.0 21 5.3 40 6.9 61 6.1 

Some High School 4 14.3 61 15.4 111 19.1 176 17.5 

High School 
Graduate/GED 

7 25.0 106 26.8 155 26.7 268 26.7 

Some College/AA Degree 13 46.4 128 32.3 204 35.2 345 34.4 

College Graduate or 
Above 

4 14.3 79 19.9 70 12.1 153 15.2 

Not Reported 0 0.0 1 0.3 0 0.0 1 0.1 
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TABLE  3 & 4

Table 3. Macronutrient Intakes by BMI Status1 

1BMI<18.5 kg/m2 2BMI≥18.5 and ≤24.9 kg/m2 3BMI≥25.0 kg/m2  
aNo significant differences found (p>0.05) 

Table 4.  Relationships of Physical Activity Variables to BMI status 

1A probability level below 0.05 indicates a significant relationship between the two variables 

Macronutrient Underweight1 

Mean ±SEM 
(n=26)

Normal/Healthy 
Weight2 

Mean ±SEM 
(n=382)

Overweight/Obese3 

Mean ±SEM 
(n=562)

Energy (kcal) 2193.7a±187.3 2239.5a±51.2 2340.9a±45.1

Protein (gm) 75.3a±6.7 79.3a±1.9 88.9a±2.0

Carbohydrate (gm) 288.4a±24.6 284.3a±6.8 294.0a±6.0

Total fat (gm) 74.5a±9.0 78.9a±2.3 82.8a±1.9

Chi-square Statistic Probability Level1

Vigorous Work Activity 2.498 0.287

Moderate Work Activity 1.842 0.398

Walk or Bicycle 3.985 0.136

Vigorous Recreational Activity 13.136 0.001

Moderate Recreational Activity 8.375 0.015

 15
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TABLE  5

Table 5. Minutes of Recreational and Sedentary Activities by BMI Status1 (number of subjects in 
parentheses) 

1BMI<18.5 kg/m2 2BMI≥18.5 and ≤24.9 kg/m2 3BMI≥25.0 kg/m2  
aNo significant differences found (p>0.05) 

Underweight1 

Mean±SEM 
Normal/Healthy 

Weight2 

Mean±SEM 

Overweight/Obese3 

Mean±SEM 

Minutes of 
Vigorous 
Recreational 
Activities on a 
Typical Day

70.0a±21.4 
(5)

94.2a±5.8 
(161)

90.7a±4.5 
(180)

Minutes of 
Moderate 
Recreational 
Activities on a 
Typical Day

36.4a±10.8 
(7)

79.6a±4.9 
(190)

69.4a±3.4 
(238)

Minutes of 
Sedentary 
Activities on a 
Typical Day

324.6a±38.5 
(28)

303.6a±9.7 
(396)

313.7a±8.2 
(580)

 16
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TABLE  6

Table 6. Variables Predictive of Overweight/Obesity  

Independent Variables and Effects                                                                                                                             p Value

Race/Ethnicity

African American/Black 0.0016

Hispanic/Latino        0.0101

White .

Educational Level                                                          

Less than 9th Grade 0.3348

9-11th Grade           0.2373

High School Graduate/GED                                                                       0.6046

Some College/AA Degree                                                                            0.1290

College Graduate or Above                                                                         0.0000

Physical Activity

Vigorous Work Activity                                                                                                               

Yes 0.0439

No . 

Moderate Work Activity                                                                                                               

Yes 0.2332

No .

Vigorous Recreational Activities                                                                                                                                        

Yes 0.0093

No .

Moderate Recreational Activities                                                                                                             

Yes 0.3815

No .

Minutes of Sedentary Activities on a Typical Day                                                                         0.0546

Macronutrient Intakes

Energy 0.9096

Protein              0.0000

Carbohydrate 0.1862

Total Fat           0.0970

 17
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The Effects of Stress on First-Year Graduate Students 
in Health Professions

Abstract

Aim: To evaluate the effects of stress on academic performance, physical health, relationships, and mental 
wellness in first-year occupational and physical therapy graduate students.

Method: Twenty-nine students were recruited for this study. Two outcome measures were used to collect data. 
The researchers developed a survey questionnaire, the Stress and Demographic Screening to collect demographic 
and personal health information. Determining the presence and severity of stress, depression, and anxiety was 
assessed using the Depression Anxiety and Stress Scale (DASS-21). 

Results: Although an overwhelming majority (n=28) of students reported experiencing stress on the Stress and 
Demographic Screening; when comparing the results from the Stress Subscale of the DASS-21 only 14 (48%) 
of the 29 students scored in a category that indicated a stressful state. Qualitatively, a decline in physical health, 
strained personal relationships, academic performance issues, and compromised mental wellness were reported 
problems resulting from stress.

Conclusion: The demands of occupational and physical therapy educational programs are major stress factors 
impacting students’ physical health, relationships, academic performance, and mental wellness. The results may 
be used to develop effective strategies to help students navigate successfully the rigors of professional health 
professions programs.

Keywords: stress, occupational therapy students, physical therapy students
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INTRODUCTION

Stress is how the brain and body respond to any 
demand, and when it is related to school it may be 
the hardest type of stress to notice at first. However, 
when stress is persistent it may contribute to serious 
health problems, as well as mental disorders such as 
depression and anxiety (National Institute on Mental 
Health (n.d.). Miquelon, Vallerand, Grouzet, & 
Gardinal (2005) and Feldman (2005) purported that 
an increase of stress in students is highly correlated 
with increased levels of mental illness. It is estimated 
that forty million U.S. adults suffer from an anxiety 
disorder, and 75 percent of them experience their first 
episode of anxiety by age 22. Consequently, anxiety 
disorders represent one of the most common mental 
health problems on college campuses, many college 
students have difficulty coping and adapting to college 
life (Anxiety and Depression Association of America, 
2016), and women are more likely than men to report 
having a great deal of stress (American Psychological 
Association (2010). Findings from the National 
College Health Assessment revealed that graduate and 
professional students reported symptoms of anxiety, 
depression, and stress as leadings factors impacting 
their academic performance (American College Health 
Association, 2018). 

Jacob, Itzchak, & Raz (2012) reported that high levels 
of stress among students in healthcare disciplines may 
be potentially tied to the growth of each profession, 
the increase in new knowledge base, and the growth 
in service needs within our society. Supe (1998) 
confirmed that the initial high level of stress is evident 
during a student’s first year in their designated health 
care program.  Everly, Poff, Lamport, Hamant, and 
Alvey (1994) studied occupational therapy students 
from all the major regions of the United States, and 
concluded that students reported high levels of school-
related stress due to high academic expectations, 
rigorous class schedules, and the integration of 
classroom and clinical learning. Although stress 
levels were ranked highly, 61.7% of subjects reported 
their stress strengthened their commitment to their 
professional education. The findings from this study 
may prompt a greater awareness of the relationship 
between stress levels and academic performance. 
Yerkes and Dodson’s Inverted-U Theory suggested 
that when people experience the ‘just-right’ amount 
of pressure, they often perform well. However, when 

the pressure is too low or too high, performance can 
decline (Yerkes & Dodson, 1908). Jacob, Itzchak, 
and Raz (2012) investigated the sources of stress 
among undergraduate students in physical therapy, 
communication disorders, and nutrition sciences 
programs, and their findings revealed that academics 
were perceived as the most important source of stress 
by the students despite the academic differences in 
each of their programs. To summarize the findings of 
the aforementioned studies, Sarid, Anson, Yaari, and 
Margalit (2004) said it best, “Professional education 
can be a stressful experience for some students and 
may impact negatively on emotional well-being and 
academic performance.” 

In addition to understanding the impact of stress 
among first-year occupational and physical therapy 
students, it is equally important to identify coping 
mechanisms used for reducing stress. Studies focusing 
on stress reduction strategies vary greatly from student 
to student. Fares et al. (2016) and Rayle & Chung 
(2008) identified music and physical exercise while 
King et al. (2012) found that discussing stress with 
a peer have been shown to decrease stress. Wyatt 
and Oswalt (2013) suggested that graduate advisors 
play a role in the development of mental health and 
counseling programs, as these programs can play 
an integral role in successful student performance. 
According to a study of 139 colleges and universities, 
there is an increase of college students seeking 
appointments at counseling centers. Winerman (2017) 
found that college students report having sought out 
counseling for anxiety (61%), depression (49%), stress 
(45%), academic performance (28%), and relationship 
problems (27%).

To summarize, the aim of this study was to evaluate 
the effects of stress on academic performance, physical 
health, relationships, and mental wellness in first-year 
occupational therapy and physical therapy graduate 
students, and it was hypothesized that stress negatively 
impacts first-year occupational and physical therapy 
students in the areas of physical health, relationships, 
academic performance, and mental health and 
wellness.      
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METHODOLOGY

A purposive sample of 29 first-year occupational 
therapy and physical therapy graduate health sciences 
students participated in this descriptive study. The 
study was approved by the University’s Institutional 
Review Board. 

Measures 

The Depression Anxiety Stress Scale-21 (DASS-21) 
and a researcher-developed survey were used to collect 
data. The DASS-21 (Lovibond & Lovibond, 1995) 
is an instrument consisting of 21self-report questions 
that evaluate the severity of symptoms associated 
with depression, anxiety, and stress occurring over 
the previous week. The severity levels range from 
normal to extremely severe. The DASS-21 has been 
validated in a number of populations such as Hispanic, 
American, and British adults (Crawford et al., 2009; 
Norton 2007). Findings from Anthony, Bieling, Cox, 
Enns, & Swinson (1998) revealed that the internal 
consistency and concurrent validity of the DASS and 
DASS-21 are in acceptable to excellent ranges. 

The Stress and Demographic Screening tool developed 
by the researchers consisted of 15 closed-ended and 
7 open-ended questions. The demographic section 
included questions related to gender, program 
classification, age, and marital status. Subsequent 
sections focused on students’ preferred stress 
management coping strategies, and the impact of 
stress on physical health, relationships, academic 
performance, and mental wellness. Validity and 
reliability studies were not performed on the Stress and 
Demographic Screening tool.

Procedures 

Prior to the administration of the outcome measures, 
informed consent was obtained from all student 
participants. Students were assured that participation 
in the study would not influence their grades in any 
of their courses. Anonymity of individual responses 
was assured by assigning a numerical code for each 
participant. An independent party administered 
the DASS-21 and the Stress and Demographic 
Screening tool. With an added emphasis on adaptive 
coping strategies, after the administration of both 
outcome measures, each participant received a 
stress management toolkit that included an adult 
coloring sheet, listing of University’s resources (e.g., 

recreational facilities, health services, counseling, and 
disability services), a stress ball, and QR codes for 
relaxation music, yoga, and guided deep breathing 
meditation exercises. 

Data Analysis

Using SPSS version 16, quantitative data from the 
DASS-21 and researcher-developed survey were 
analyzed descriptively, as appropriate. The open-ended 
questions in the Stress and Demographic Screening 
pertaining to the priori themes, physical health, 
relationships, academic performance, and mental 
wellness were evaluated qualitatively. Priori themes 
were established based on evidence in the literature. 
The researchers looked for repetition, similarities, and 
differences in participants’ responses. Each researcher 
independently reviewed the raw data, coded data, and 
thematic data analysis to ensure the credibility of the 
coding scheme and analysis.  

RESULTS

A sample of 29 students voluntarily participated 
in the study, of which 72% were occupational 
therapy students and 28% were physical therapy 
students. Females (69%) represented the majority of 
participants. The ages of participants ranged from 22-
26 (x̅=22.6, SD=1.33). With respect to relationship 
status, 14% of the students were married, 52% single, 
and 34% were dating. Results of the Stress Subscale 
of the DASS-21 revealed that only 44% of the male 
participants scored in either the mild or severe ranges 
while 50% of female participants scored between mild 
and extremely severe ranges of stress (See Table 1). 

Table 1 
Participants’ Results from the Stress Subsection of the DASS-21 

MALE  
(n=9)

FEMALE 
(n=20)

NORMAL 5 (56%) 10 (50%)

MILD 2 (22%) 2 (10%)

MODERATE 0 3 (15%)

SEVERE 2 (22%) 3 (15%)

EXTREMELY SEVERE 0 2 (10%)

8
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Data from the Stress and Demographic Screening 
indicated that the majority (97%) of the students 
reported experiencing stress. From a predetermined 
list, students identified stress management techniques 
used. The top five stress management strategies 
identified by students are highlighted in Table 2.  
Over 75% of the participants talked to friends and 
listened to music as coping strategies. It should also 
be noted that slightly less than 25% of students cited 
drinking as a stress management strategy.

QUALITATIVE RESULTS 

Physical Health

It was found that 86% of participants reported stress 
impacted their physical health. The lack of physical 
activity, weight gain, unhealthy eating habits and 
a weakened immune system were commonly cited. 
Participants reported that they were unable to adhere 
to a healthy diet as a result of increasing academic 
demands as first-year graduate students; therefore, they 
oftentimes turned to quick, unhealthy food options. 
Extreme stress most often occurred during periods of 
testing. As stated by one participant: “I am not able to 
get adequate sleep/rest, causing my immune system to 
weaken.” Another participant reported chronic back 
pain, skin breakouts and a decrease in sleep which lead 
to a weakened immune system. Lastly, one participant 
stated, “Because of stress I feel I do not have time to 
spare to be very physically active.” 

Relationships

Relationships provide many positive and negative 
aspects to the academic learning process, and in turn, 
these relationships can be impacted in various ways 
when experiencing high levels of stress. A substantial 
number (86%) of participants reported that stress 

negatively impacted their relationships with loved 
ones. Guilt, agitation, irritability, and the lack of a 
social life were found to be common responses among 
students.  As stated by a student, “I become more 
flustered and agitated under stress and it carries over 
into my relationships.” One participant reported, 
“Stress has affected me with relationships as to not 
getting to spend as much time with family, friends, 
and my significant other. All of my relationships are 
basically invisible because I do not have time to talk 
with family & friends, because all I do is study…”  
Students also reported feelings of guilt when engaging 
in activities other than schoolwork. As stated by one 
participant, “I feel like when I’m having a social life 
that I should be studying. I feel guilty because I feel as 
though I am not using my time wisely.” 

Academic Performance

Seventy-six percent of participants reported that stress 
had some impact on their academic performance. 
Common themes identified under the domain of 
academic performance included time management/
prioritizing classes, the right amount of stress driving 
increased academic success, test anxiety leading to 
second guessing answer choices on exams, and the 
fear of not living up to academic expectations. One 
student reported, “I feel that I spend so much time 
on one specific subject that I can’t put my all into 
other subjects.” Although many participants reported 
having difficulty with prioritizing all coursework 
equally and budgeting time to prepare for each class, 
some participants also discussed the importance for 
experiencing a “just right” amount of stress to drive 
their academic performance. One student stated, 
“Stress has made my performance better. I stress about 
making good grades, which forces me to study.”

Mental Health and Wellness

Approximately 73% of the participants cited ways 
in which stress impacted their mental health and 
wellness. Common problems cited included sadness, 
depression, anxiety, and feeling overwhelmed. One 
student reported feeling depressed at times or just 
being emotional, while  another student stated, “I feel 
sad a lot, and also have MDD, so I try to manage that 
with medication and positive surroundings.”

Table 2 
Top 6 Reported Stress Management Strategies Used 

Strategies Number of Responses Percent

Talk to friends 22/29 75.86%

Music 22/29 75.86%

Engage in fun activities 18/29 62.07%

Exercise 18/29 62.07%

Prioritize and plan ahead 15/29 51.72%

Drinking 7/29 24.14%

10
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DISCUSSION

The mean age of the participants was 22.6 years, and 
according to the Anxiety and Depression Association 
of America (2016) 75 percent of adults experience 
their first episode of anxiety by age 22. Also consistent 
with the literature, the females in the study reported 
higher levels of stress. This is consistent with the 
American Psychological Association (2010), which 
noted that women are more likely than men (28 
percent vs. 20 percent) to report that stress levels 
are on the rise. Common to many of the student-
participants was the experience of sadness, anger, 
and depression. These symptoms are also commonly 
reported by other graduate and professional students. 
The American College Health Association (2018) 
indicated that over 50% of graduate and professional 
students reported being sad, lonely, overwhelmed, 
exhausted, and experienced anxiety. 

Rayle & Chung (2008) cited music as an effective 
method to decreased stress. Managing stress in 
healthy adaptive ways is critical to the overall well-
being of students. While there is a reported increase 
of college students seeking counseling services 
(Winerman, 2017), students struggling with physical 
as well as mental health issues should be encouraged 
to seek university support services to address issues 
negatively impacting their occupational performance. 
Surprisingly, only one participant in this study 
reported seeking counseling services. Many universities 
offer counseling and mental health services, as well 
as gyms for physical fitness and workouts.  Getting 
regular exercise, meditation, and yoga have been 
shown to reduce stress (National Institute of Mental 
Health, n.d.). From a programmatic perspective, 
faculty should collaborate with each other to examine 
teaching methodologies, and negotiate exam schedules 
and assignments in mitigating stress.

While one often thinks of stress as being a negative 
phenomenon, the ‘just-right’ amount of stress can also 
be productive, as evidenced by Yerkes and Dodson 
(1908) who stated a rise in the level of stress up to 
an optimal level correlates with a rise in the level of 
performance. This phenomenon was evident among 
a few of the participants who believed that because of 
the stress encountered in their academic program, it 
improved their performance in school. Because of the 
demands of professional and graduate programs, many 

students encounter mental health issues that greatly 
impact many facets of their lives. It is paramount that 
students and faculty be educated on recognizing the 
symptomatology of depression, anxiety, and stress and 
become knowledgeable of campus resources available 
and strategies to adaptively cope.  

Results from this study prompted several additional 
questions for consideration. For example, are stressors 
different for first-year occupational therapy and 
physical therapy students when compared to second 
and third-year occupational and physical therapy 
students, and if so,  what adjustments can alleviate 
or alter these stressors? Do stressors and stress 
management strategies vary significantly based on 
gender or ethnicity, and if so, what should be done to 
address these issues? How do occupational therapy and 
physical therapy students in general compare in their 
perceived levels of stress with other graduate students 
at the University?

As with other cross-sectional research, we cannot infer 
causal pathways from the findings. For instance, it is 
plausible that college-aged women with higher levels 
of stress may be more likely to perceive a disruption 
in occupational performance. Although a longitudinal 
study is needed, other studies that compare stress 
levels at varying stages of academic preparation 
might be helpful in early detection of problems and 
swift intervention. This study focused on first-year 
occupational and physical therapy students, and the 
results may not be generalizable to others beyond this 
specific context.

This research study sought to explore the impact 
that stress had on the physical health, relationships, 
academic performance, and mental wellness of first-
year occupational and physical therapy students. 
Students reported stress encountered in their academic 
program greatly impacted their physical health, 
relationships, academic performance, and mental 
wellness. In the majority of instances, students were 
found to cope with stress in healthy, adaptive ways, 
and for some it made them perform better in their 
studies.   
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