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A common goal among aging studies is elucidat-
ing the causes and consequences of aging in 

order to improve life span and/or health span, the 
period of one’s life span spent free from chronic or 
debilitating conditions. As such, the primary end 
point of aging studies is death. This is recorded on 
human death certificates as both the specific cause 
of death, defined as the underlying medical condi-
tion, disease, or injury that results in death, as well 
as the manner of death, defined as the way in which 
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a death occurs (eg, accident, homicide). Given the 
popularity and intrinsic value of companion dogs in 
developed countries and the myriad of similarities 
between canine and human physiology, environmen-
tal exposures, and lifestyle, aging research investi-
gating the cause and manner of death in companion 
dogs presents a significant opportunity to benefit 
the well-being of both species.1

Before factors that influence healthy life span can 
be discovered, aging studies must first obtain the end 

OBJECTIVE
The researchers and clinicians within the Dog Aging Project (DAP), a longitudinal cohort study of aging in compan-
ion dogs, created and validated a novel survey instrument titled the End of Life Survey (EOLS) to gather owner-
reported mortality data about companion dogs.

SAMPLE
Bereaved dog owners who participated in the refinement, face validity assessment, or reliability assessment of the 
EOLS (n = 42) and/or completed the entire survey between January 20 and March 24, 2021 (646).

PROCEDURES
The EOLS was created and modified by veterinary health professionals and human gerontology experts using pub-
lished literature, clinical veterinary experience, previously created DAP surveys, and feedback from a pilot study 
conducted with bereaved dog owners. The EOLS was subjected to qualitative validation methods and post hoc free-
text analysis to evaluate its ability to thoroughly capture scientifically relevant aspects of companion dogs’ deaths.

RESULTS
The EOLS was well received with excellent face validity as assessed by dog owners and experts. The EOLS had fair to 
substantial reliability for the 3 validation themes—cause of death (κ = 0.73; 95% CI, 0.5 to 0.95), perimortem quality 
of life (κ = 0.49; 95% CI, 0.26 to 0.73), and reason for euthanasia (κ = 0.3; 95% CI, 0.08 to 0.52)—and had no need for 
any substantial content alterations based on free-text analysis.

CLINICAL RELEVANCE
The EOLS has proven to be a well-accepted, comprehensive, and valid instrument for capturing owner-reported 
companion dog mortality data and has the potential to enhance veterinarians’ ability to care for the aging dog popu-
lation by illuminating their understanding of companion dogs’ end-of-life experiences.
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points necessary to make meaningful conclusions. 
To accurately capture this mortality data in humans, 
studies must contend with underreported or incor-
rectly reported information on cause of death and/
or manner of death when individuals die at home,2,3 
when death certificates are improperly complet-
ed,4,5 when individuals have several comorbidities at 
the time of death, and when autopsies are not per-
formed.6 Veterinary studies investigating the cause 
and manner of death in companion dogs face similar 
obstacles as well as additional unique challenges.

In the US, there is no widespread standardized sys-
tem for reporting or coding companion dogs’ cause or 
manner of death. The few prominent databases com-
monly used for large retrospective companion dog 
studies are not thought to be representative of the 
national population of companion dogs (eg, insured 
dogs or dogs seen at corporate or teaching veterinary 
hospitals).7–10 Additionally, because some companion 
dogs die at home, veterinarians may not be informed 
of their patients’ deaths and thus have no opportunity 
to capture information about the causes or manners 
of their deaths. Therefore, dog owners represent a key 
source of data on companion dog death with the po-
tential to overcome these obstacles.

Another challenge encountered when analyzing 
end-of-life circumstances in companion dogs is that 
euthanasia is a common manner of death in this spe-
cies.7,8,11–13 In the US, there are no legal restrictions 
regarding the reasoning for pursuing euthanasia. 
Therefore, euthanasia may be performed for many 
reasons (poor quality of life, aggressive behavior, fi-
nancial hardship, etc)14–17 and theoretically can occur 
at any point during a dog’s lifetime. Additionally, own-
ers whose dogs have the same cause of death (eg, 
metastatic cancer) may choose euthanasia for differ-
ent reasons (eg, poor quality of life or poor progno-
sis), while owners whose dogs have different causes 
of death may choose euthanasia for the same reason 
(eg, pain and suffering). Consequently, any attempt 
to comprehensively capture information concerning 
companion dog death must involve asking the owner 
about the dog’s cause of death, manner of death (ie, 
euthanasia vs unassisted death), and any factors that 
may have influenced their decision to euthanize.

The investigators within the Dog Aging Project 
(DAP),18 a prospective, longitudinal cohort study of 
aging in companion dogs in the US, have developed a 
strategy to address this complex challenge. Similar to 
human longitudinal aging studies, which utilize death 
certificates, medical records, physician panel review, 
next-of-kin or proxy interviews, and autopsies,19–21 the 
DAP team has planned a tiered data-collection system 
for recording cause of death, manner of death, and 
circumstances surrounding the death of participating 
dogs. The first tier of this data-collection system re-
quired the development of a novel survey instrument 
titled the End of Life Survey (EOLS), which was de-
signed to be completed by dog owners.

Previously published questionnaires created to 
capture companion dog cause of death are often 
selective in the breeds evaluated,12,22,23 fail to inves-
tigate the reasons respondents report “old age” as 

a dog’s cause of death,12,23–25 and/or only explore 
owners’ motivations for euthanasia with regard to 
specific, as opposed to all, causes of death.26–28 As 
such, the DAP team developed the EOLS to acquire 
more detailed and comprehensive information about 
participant dogs’ deaths directly from owners. The 
aims of this study were to describe the development 
of the EOLS and to demonstrate its validity as a da-
ta-collection tool for capturing the most salient fac-
tors necessary to understand companion dog death, 
namely owner-reported cause of death, reason for 
euthanasia, and perimortem quality of life.

Materials and Methods
The DAP overview

The DAP has been previously described.18 
Briefly, the DAP interacts with participants primar-
ily through personalized online portals, and data are 
collected and managed using REDCap (Research 
Electronic Data Capture) tools hosted at the Univer-
sity of Washington.29,30 All owners complete an initial 
comprehensive survey, called the Health and Life Ex-
perience Survey (HLES), designed to obtain informa-
tion about the dog’s husbandry, physical and social 
environment, and health. Data collected by this sur-
vey are updated annually.

The DAP is informed of a participating dog’s 
death through one of several mechanisms. These in-
clude participants self-reporting whether the dog re-
mains a member of their household prior to complet-
ing research tasks, participants calling or emailing 
the study team, or participants updating the “major 
event form,” a communication tool within their on-
line portal. Once an owner reports the death of their 
participating dog through any of these mechanisms, 
they are invited to complete the EOLS.

The EOLS overview
The EOLS was created and validated by a veteri-

nary resident with prior general practice experience 
(KEM), a veterinary internist (KEC), a veterinary epi-
demiologist (AR), and a human health epidemiolo-
gist (AF). This was accomplished through reviewing 
relevant literature, consulting experts in end-of-life 
data collection in human populations, conducting a 
pilot study, and performing a qualitative validation 
assessment. The EOLS items were created to gath-
er detailed information related to companion dog 
death (Table 1). Among these items, three (cause of 
death, reason for euthanasia, and perimortem qual-
ity of life) were chosen by the authors to be valida-
tion themes, as they were the most essential for un-
derstanding end-of-life circumstances in companion 
dogs and were also the least objective.

The EOLS creation
Clinical veterinary experience informed the de-

velopment of most survey items. Items related to 
perimortem quality of life and euthanasia were 
created based on published reports of owners’ 
perception of their dog’s quality of life14,31,32 and 
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the reasons owners pursue euthanasia.14–17 Cause-
of-death items were constructed based on mortal-
ity studies in dogs8,9,12,13,33 and previously published 
but unvalidated companion dog cause-of-death 
surveys.12,22–26 Previous reports on physical34–37 and 
behavioral38–46 changes associated with companion 
dog aging were utilized to develop the items related 
to “old age” characteristics. When applicable, items 
were constructed to align with terminology used in 
similar components of the HLES to facilitate data 
mapping between instruments.

The EOLS contains 8 categorical causes of 
death (Table 2). For some causes of death, addi-
tional items were nested within responses so that 
a specific medical diagnosis could be captured, 
if known (eg, “illness/disease” => “cancer” => 
“spleen” => free-text entry “hemangiosarcoma”). 
The EOLS contains 8 categorical reasons for eu-
thanasia (Table 3), and a 7-point Likert-type scale 
is used to assess quality of life (Table 4). Various 
questions and answer types were used in the EOLS 
(Table 1), including an optional free-text item at the 

Question	 Answer type

		  Q1 	Was your dog diagnosed with health conditions in any of the following categories [since the last time 	 C+OPD
  			  we collected health history information from your dog]?
		  Q2 Please indicate the date of your dog’s death. If you know the month but not the exact day, 	 automated calendar date
  			  do your best to estimate or simply select the 15th of the month.
		  Q3 Thinking back on the last two weeks of your dog’s life, did they exhibit any of the following characteristics	 C+OPD
   			  related to the aging process, or general old age?
		  Q4 	Thinking back on the last two weeks of your dog’s life, did they exhibit any	 C+OPD
   			  of the following medical symptoms or signs?
	 *Q5 	In the two weeks before your dog’s death, how would you describe their quality of life?	 LT
		  Q6 	At what point in your dog’s lifetime do you think that their quality of life first began to decline?	 C
			   Q6a If you noticed a decline in your dog’s quality of life, what contributed most significantly to this decline?	 C+OPD
		  Q7 	Was your dog’s health evaluated by or discussed with (either in person or by phone) a veterinarian 	 Y/N/U
  			   within 2 weeks of the date of their death (including the day of death)?  
			   Q7a 	 Did your dog stay at a veterinary clinic or hospital to receive any type of treatment	 Y/N/U
   					    in the 2 weeks prior to their date of death?
			      Q7a-1  How long did your dog stay in the veterinary clinic or hospital?	 C/U
			   Q7b 	Did your dog undergo sedation, anesthesia, or surgery for any reason within 2 weeks of their date of death?	 Y/N/U
			   Q7c 	 Given the treatment option you chose (including no treatment), what was your understanding 	 LT/U
   					    of your dog’s prognosis (probability of cure or successful long-term management)?
		  Q8 	Indicate the location of your dog’s death.	 C+OPD/U
		  Q9 	Was anyone present at your dog’s death?	 Y/N/U
			   Q9a 	 Who was present at your dog’s death?	 C+OPD
		  Q10 Was your dog euthanized (put to sleep or put down)?	 Y/N
			   Q10a  	 Who performed the euthanasia?	 C+OPD
		    *Q10b 	 Which of the following was the most significant contributing factor	 C+OPD
   						     in your decision to choose euthanasia?
			   Q10c 	 Which additional factors contributed in any way (large or small) to your decision	 C+OPD
   						     to choose euthanasia?
	 *Q11 	 Which one of the following categories best describes your dog’s cause of death	 C+OPD
  				   (whether or not euthanasia was performed)?
		  Q12 	 Which of the following categories best describes the second most important contributor 	 C+OPD
  				   to your dog’s cause of death (whether or not euthanasia was performed)?
    If Q11 cause of death = OLD AGE
        OLD AGE (a) Which of these characteristics of old age was the most significant cause of your dog’s death?	 C+OPD
    If Q11 cause of death = ILLNESS
        ILLNESS (a) What type of fatal illness was the cause of your dog’s death?	 C/U
    If Q11 cause of death = ILLNESS and ILLNESS (a) = CANCER
        CANCER (a) If possible, please indicate which body system(s) was involved in your dog’s cancer.	 C+OPD/U
        CANCER (b): Do you know the name of the specific cancer that led to your dog’s death?	 Y/N
           Please provide the name of the specific cancer	 FT
    If Q11 cause of death = ILLNESS and ILLNESS (a) = INFECTION
        INFECTION (a) If possible, please indicate which infection your dog had.	 C+OPD/U
        INFECTION (b) If possible, please indicate which body system was involved in the infection.	 C+OPD/U
    If Q11 cause of death = ILLNESS and ILLNESS (a) = OTHER-ILLNESS
        OTHER-ILLNESS (a) If possible, please indicate which body system was involved in your dog’s illness.	 C+OPD/U
        OTHER-ILLNESS (b) Do you know the specific medical diagnosis that led to your dog’s death?	 Y/N
           Please provide the name of the specific diagnosis	 FT
    If Q11 cause of death = ILLNESS
        ILLNESS (b) At what point in your dog’s lifetime did you first become aware	 C
           of the illness that would ultimately be the cause of their death?
        ILLNESS (c) Was your dog being treated for this illness at the time of their death?	 C+OPD
    If Q11 cause of death = TRAUMA
        TRAUMA (a) What type of trauma was the cause of your dog’s death?	 C+OPD/U
    If Q11 cause of death = TOXIN
        TOXIN (a) What type of toxin was the cause of your dog’s death?	 C+OPD/U
    If Q12 = Old age
        Old Age COD #2 Which of these characteristics of old age was the most significant reason you listed old age	 C+OPD
           as the second most important contributor to your dog’s cause of death?
		  Q13 	 If there is anything else that you would like us to know about the circumstances surrounding
    			   your dog’s death, please share it here:	 FT

* = Validation themes analyzed with Cohen κ coefficient. C = Categorical (as the sole response option). C+OPD = Categorical + free text (as “other, 
please describe”). COD = Cause of death. FT = Free text (as the sole response option). LT = Likert type. U = Unknown or unsure. Y/N = Yes or no.

Table 1—Questions and answer types contained within the Dog Aging Project (DAP) End of Life Survey (EOLS).
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conclusion of the survey allowing participants to 
share additional narrative information.

The EOLS refinement and face validity 
assessment

A total of 42 dog owners participated in the re-
finement, face validity assessment, and reliability 
assessment of the EOLS. A preliminary version of 
the EOLS was presented to 2 recently bereaved dog 
owners and modified for clarity based upon their 
feedback. A pilot study was performed with 13 par-
ticipants from 2 convenience sample groups: 3 mem-
bers of the DAP community advisory board (CAB)18 
whose dogs were not study participants and 10 DAP 
participants whose participating dog had died within 
the prior month.

All pilot participants completed the EOLS and 
subsequently provided feedback by sharing addition-
al narrative information at the end of the survey (CAB 
participants = 1; DAP participants = 10), responding to 
a set of emailed questions (CAB participants = 3; DAP 
participants = 6), and/or participating in a structured 
phone interview with one of the authors (KEM; CAB 
participants = 0; DAP participants = 5). The emailed 

questions prompted participants to comment on sur-
vey timing, technical difficulties, and comprehensive-
ness and clarity of the items. Each interviewed owner 
was invited to describe their dog’s cause of death and 
reasons for euthanasia and to provide any additional 
thoughts regarding the survey.

Feedback from this pilot study was used to as-
sess the functionality, clarity, comprehensiveness, 
and qualitative face validity of the instrument. Quali-
tative face validity was further assessed by discuss-
ing each item with a panel of experts including the 
authors, a palliative care veterinarian (LM), a human 
subjects research regulatory specialist (ECJ), and 
a communications expert within the DAP (AK). All 
feedback was used to revise and produce the final 
version of the EOLS.47

The EOLS reliability assessment
One month prior to the EOLS launch, a conve-

nience sample of DAP participants whose dogs had 
been reported as deceased within the prior month 
were invited to be part of a qualitative reliability as-
sessment that compared participants’ verbal descrip-
tion of their dogs’ death to their subsequent EOLS 
responses. Participants were asked to schedule an in-
terview through an online scheduling program (Calendly; 
Calendly LLC), attend a phone or virtual interview with 
one of the authors (KEM), and then complete the 
EOLS in their online portal within the month follow-
ing the interview. Twenty-eight of the 40 invited par-
ticipants scheduled and completed an interview, and 
27 of those completed the EOLS within the following 
month. Thus, there were 27 participants involved in 
the qualitative reliability assessment.

After obtaining participant consent, each phone 
(Rev Call Recorder; Rev.com Inc) or video (Zoom; 
Zoom Video Communications Inc) session was record-
ed. Each participant was asked to provide a detailed 
description of the events surrounding their dog’s 
death. If the validation themes of the EOLS (cause 
of death, reason for euthanasia, perimortem quality 
of life) were not discussed in their spontaneous de-
scription, the interviewer used scripted open-ended 
questions to obtain that information. The responses 
collected in this proxy interview (PI) were used by the 
interviewer to complete the relevant sections of the 
EOLS immediately following the interview, which gen-
erated a PI-EOLS for each participant.

A second veterinarian (BGB) reviewed the re-
cordings for half of the interviews and completed 
a second version of the PI-EOLS to increase confi-
dence in the interviewer’s interpretation of partici-
pant responses. The 2 PI-EOLS versions were com-
pared, and there were no major discrepancies. Minor 
discrepancies were reconciled through discussion, 
and the final consensus PI-EOLS responses were 
then compared with each participant’s subsequent 
EOLS responses.

The EOLS launch
The EOLS47 was integrated into the DAP online 

platform on January 20, 2021. On that date, owners 
of all DAP participant dogs previously reported as 

Table 2—Primary categorical cause of death in 646 dogs 
as reported by owners and captured in the DAP EOLS.

Cause of death	 No. of dogs (%)
Illness or disease	 382 (59.1)
Old age	 190 (29.4)
Other	 24 (3.7)
Trauma or injury	 21 (3.3)
Sudden death	 18 (2.8)
Sedation, anesthesia, or surgery	 6 (0.9)
Toxin	 3 (0.5)
Behavior problem	 1 (0.2)
Personal factors	 1 (0.2)

Table 3—Primary reason for euthanasia in 536 dogs as 
reported by owners and captured in the DAP EOLS.
Reason for euthanasia	 No. of dogs (%)

Pain and/or suffering	 260 (48.5)
Poor quality of life	 133 (24.8)
Poor prognosis	 105 (19.6)
Unmanageable medical problem	 26 (4.9)
Other	 7 (1.3)
Unmanageable behavior problem	 2 (0.4)
Fear of harm to another animal or person	 2 (0.4)
Incompatible with home situation	 1 (0.2)
Cost of care	 0 (0)

Table 4—Quality of life during the 2 weeks prior to death 
in 646 dogs as reported by owners and captured in the 
DAP EOLS.
Quality of life	 No. of dogs (%)

Always bad days	 10 (1.5)
Almost entirely bad days	 57 (8.8)
More bad days than good days	 152 (23.5)
Equal number of good days and bad days	 89 (13.8)
More good days than bad days	 145 (22.4)
Almost entirely good days	 131 (20.3)
Always good days	 62 (9.6)
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deceased were invited to complete the EOLS. Since 
that date, any subsequently reported death of a DAP 
participant dog generates an invitation for the owner 
to complete the EOLS. Participants are given 40 days 
to complete the EOLS. All EOLS survey responses 
submitted between January 20 and March 24, 2021, 
from participants who had enrolled in the DAP and 
completed the HLES by December 31, 2020, were 
analyzed in this study.

The EOLS free-text assessment
Two types of free-text responses were analyzed 

in this study. The optional item at the end of the 
EOLS records any additional free-text narrative in-
formation participants wish to share. These free-text 
responses were read in their entirety by VW, and an 
inductive approach was used to code the qualitative 
data using the comments provided by respondents 
to develop the themes.48 These data were reviewed 
to identify any broad themes relevant to understand-
ing companion dog death that were not already ad-
dressed in the EOLS.

The EOLS contains 20 items in which the re-
sponse “other, please describe” and an associated 
free-text box is offered among the list of categori-
cal responses. These free-text entries were read 
and coded by being placed into 1 of the following 
4 categories: (1) duplicate of an available response 
choice for that item, (2) duplicate of an available re-
sponse choice for a different item, (3) novel infor-
mation relevant to EOLS objectives, and (4) novel 
information not relevant to EOLS objectives. These 
coded responses were analyzed to indirectly assess 
clarity and comprehensiveness of provided response 
choices and to identify frequently reported, relevant 
response choices not offered in the EOLS.

Novel, relevant themes described in the addition-
al narrative information and free-text responses from 
“other, please describe” items that were repeated by 
> 5 individuals and represented > 1% of the response 
rate for that item were evaluated in more detail.

Statistical analysis
For the reliability assessment, agreement between 

participants’ PI-EOLS and EOLS responses to Q5, 
Q10b, and Q11 (Table 1) was calculated using Cohen’s 
κ coefficient. κ scores and 95% CIs were reported for 
each EOLS theme evaluated. κ values were interpret-
ed as follows: < 0 = no agreement, 0.0 to 0.2 = slight 
agreement, 0.21 to 0.4 = fair agreement, 0.41 to 0.6 = 
moderate agreement, 0.61 to 0.8 = substantial agree-
ment, and 0.81 to 1.0 = almost perfect agreement.49

For the additional narrative free-text assessment, 
the identified overarching themes were assessed as 
counts and percentages within the context of all par-
ticipants who responded to this optional item. For the 
“other, please describe” free-text assessment, the 4 
coded categories were assessed as counts and per-
centages within the context of the total number of 
participants who responded to each item, including 
those who selected an available response choice.

Results
The EOLS refinement and face validity 
assessment

Edits and alterations were made to the EOLS in 
response to pilot and expert panel feedback. Item 
phrasing, order, and survey logic were also modi-
fied to enhance clarity and ease of completion. The 
expert panel concluded that the EOLS content and 
format were appropriate to capture scientifically rel-
evant information regarding companion dog death in 
a suitably sensitive manner. Functionality and clar-
ity of the EOLS were both reported to be excellent 
by pilot testers; none of the 13 pilot testers experi-
enced technical difficulties, found questions unclear 
or confusing, or found the time for completion to be 
burdensome. The median completion time for those 
pilot testers who recorded their time (n = 9) was 10 
minutes, with a range of 5 to 30 minutes.

Eleven of 13 (84.6%) pilot participants’ survey 
feedback was positive and indicated that the EOLS 
was comprehensive, straightforward, and compas-
sionate. Quotes from several participants included 
the following: “I felt that this survey addressed every-
thing I wanted to share about the passing of my dog”; 
“The questions were very appropriate … easy to read 
and easy to understand”; “The final paragraph [at the 
close of the survey] is super. It demonstrates to me 
that the study team really cares about dogs and their 
owners”; “[Completing this survey] fulfilled a desire to 
give [my dog’s] life more meaning … and it felt good 
doing it.… It felt healing.” While the remaining 2 pilot 
participants initially reported that the EOLS items did 
not capture everything they wanted to share about 
their dog’s passing, both participants said that the 
ability to provide additional narrative information 
at the end of the survey alleviated their initial con-
cerns and enabled them to tell their dog’s story the 
way they desired. Furthermore, for both participants, 
their dogs’ causes of death, reasons for euthanasia, 
and perimortem quality of life, as revealed in the in-
terview, were all accurately captured by EOLS items.

The EOLS reliability assessment
Twenty-seven paired EOLS and PI-EOLS responses 

were generated in the reliability assessment to evaluate 
the validation themes cause of death and perimortem 
quality of life. Four of these dogs died unassisted, so 
only 23 paired responses were available for assessment 
of the validation theme reason for euthanasia.

Agreement between EOLS and PI-EOLS respons-
es was substantial for cause of death (κ = 0.73; 95% CI, 
0.5 to 0.95). Among the 27 paired EOLS and PI-EOLS 
responses, 17 (63%) had complete agreement on the 
cause of death to the deepest level of nested ques-
tions. An additional 5 (18.5%) responses had complete 
agreement on the cause of death, but EOLS and PI-EOLS 
responses followed different nested pathways to the fi-
nal diagnosis (eg, “illness/disease” => “organ system” => 
“endocrine system” => free-text “Cushing’s disease” vs 
“illness/disease” => “cancer” => “pituitary gland” => 
free-text “Cushing’s disease”). In 2 interviews (7.4%), 

Unauthenticated | Downloaded 07/19/24 06:14 PM UTC



	 JAVMA  |  SEPTEMBER 2023  |  VOL 261  |  NO. 9	 1331

the participant identified 2 causes of death but failed 
to definitively commit to one being primary vs sec-
ondary, which led to EOLS and PI-EOLS responses 
containing the same causes of death but differ-
ent identification of primary versus secondary. In 3 
(11.1%) cases, participants gave categorically differ-
ent responses in the recorded interview and subse-
quent EOLS instrument.

Agreement between EOLS and PI-EOLS respons-
es was moderate for perimortem quality of life (κ = 
0.49; 95% CI, 0.26 to 0.73). Among the 27 paired EOLS 
and PI-EOLS responses, 16 (59.3%) had complete 
agreement on perimortem quality of life as captured 
by a 7-point Likert-type scale. Six (22.2%) paired re-
sponses differed by 1 degree on the Likert-type scale; 
4 (14.8%) paired responses differed by 2 degrees on 
the Likert-type scale. A single pair of responses dif-
fered by 4 degrees on the Likert-type scale.

Agreement between EOLS and PI-EOLS respons-
es was fair for reason for euthanasia (κ = 0.3; 95% CI, 
0.08 to 0.52). Respondents who euthanized their dog 
could indicate multiple reasons for euthanasia, with 
one being designated as the primary reason. Among 
the 23 reliability assessment respondents who eu-
thanized their dog, a median of 3 (range, 1 to 4) 
reasons for euthanasia were indicated in both EOLS 
and PI-EOLS responses. Considering all reasons for 
euthanasia reported in the paired EOLS and PI-EOLS 
responses, 7 (30.4%) displayed complete agree-
ment on every reason for euthanasia, and 9 (39.1%) 
displayed complete agreement except for a single 
reason for euthanasia that was present in EOLS or 
PI-EOLS responses and omitted from the other. Con-
sidering only the reason designated as the primary 
reason for euthanasia, EOLS and PI-EOLS responses 
were concordant in 8 out of 23 (35%). However, for 
almost all of the paired EOLS and PI-EOLS respons-
es, the reason for euthanasia designated as primary 
in one was reported as one of the overall reasons for 
euthanasia in the other.

The EOLS responses
A total of 793 DAP participants reported the 

death of their dog between project enrollment on 
December 26, 2019, and March 24, 2021. All were 
invited to complete the EOLS and given 40 days to 
do so. As of March 24, there were 29 participants 
who had not yet completed the EOLS, but for whom 
40 days had not elapsed; these participants were ex-
cluded from analysis. Of the 764 remaining partici-
pants, 655 completed the survey, 8 started the survey 
but did not complete it within the 40-day window, 

10 opened the survey but chose to opt out, and 91 
never opened the survey, for an overall response 
rate of 85.7%. Nine participants who completed the 
EOLS had not completed the HLES prior to Decem-
ber 31, 2020, and were excluded from analysis. This 
produced a total of 646 EOLS responses with match-
ing complete HLES data for analysis. Of these 646 
respondents, 536 (83.0%) euthanized their dog. The 
primary cause of death, primary reason for eutha-
nasia, and perimortem quality of life assessment for 
this cohort are presented (Tables 2–4).

The EOLS free-text assessment: general
The EOLS contained an optional free-text item 

at the conclusion of the survey and 20 items with the 
free-text response choice “other, please describe.” 
All participants saw the concluding free-text item; 
however, due to survey logic, not all participants 
saw every “other, please describe” item. Among 646 
EOLS respondents, 519 (80.3%) utilized one or both 
of the analyzed free-text options; 266 respondents 
(41.2%) utilized the “other, please describe” free-text 
option at least once, and 467 respondents (72.3%) 
provided additional free-text narrative information 
at the end of the survey. A median of 13.5 (range, 0 
to 83) participants chose “other, please describe” for 
each of the 20 “other, please describe” items. For al-
most half (45%) of these items, fewer than 10 partici-
pants per item selected the response choice “other, 
please describe.”

Five of 7 themes identified in the additional nar-
rative section at the conclusion of the EOLS were 
addressed elsewhere in the survey (Table 5). The 2 
most prominent additional narrative themes focused 
on the timeline of events surrounding the dog’s 
death and the owner’s thoughts, emotions, and ex-
periences related to their dog’s death, which were 
not among the objectives of the EOLS.

Ninety-five percent of the 7,799 participant re-
sponses to the “other, please describe” items se-
lected one of the provided response choices, leaving 
only 389 responses for investigation of the free-text 
responses associated with these items (Figure 1). 
Half (n = 196 [50.4%]) of the free-text responses re-
stated a response choice already provided for the 
given item. Fifty-five (14.1%) free-text responses 
for a given item restated a response choice that was 
already provided for a different item. This category 
was predominantly (n = 40 [72.7%]) composed of 
participants who used “other, please describe” in the 
item pertaining to “old age” characteristics to pro-
vide free-text entries that matched response choices 

Table 5—Themes identified within 467 participants’ free-text additional narrative information at the conclusion of the DAP EOLS.

	 No. of responses containing
Theme	 each theme (%)

Depiction of the owner’s own experience of the dog’s death	 437 (93.6)
Detailed chronology of events surrounding the dog’s death	 399 (85.4)
More detailed explanation of the dog’s medical symptoms	 306 (65.5)
More detailed explanation of the dog’s quality of life and “old age” characteristics	 297 (63.6)
More detailed explanation of the dog’s comorbidities	 256 (54.8)
More detailed explanation of the treatments pursued at the end of the dog’s life	 115 (24.6)
More detailed explanation of the diagnostics performed at the end of the dog’s life	 51 (10.9)
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already provided in the item pertaining to medical 
symptoms or vice versa. Additionally, when specify-
ing cause of death under the category of “old age,” 
half (n = 6 [50%]) of participants’ free-text entries 
were response choices provided under a different 
categorical cause of death. Participants rarely (n = 
23 [5.9%]) provided irrelevant free-text entries (eg, 
“he just wasn’t well”). About one-third of free-text 
entries (n = 115 [29.6%]) represented novel, relevant 
information; however, most of these responses were 
unique to that participant and not repeated.

There were only 2 “other, please describe” items 
that contained free-text responses that were repeat-
ed by > 5 respondents and represented > 1% of the 
response rate for the given item. One of these was 
the item asking who performed their dog’s euthana-
sia; 29 (5.4%) participants reported in the free-text 
that their dog was euthanized by an at-home vet-
erinary euthanasia or hospice service. The second of 
these was the item asking who was present at their 
dog’s death; 10 (1.5%) respondents reported in the 
free-text that another dog was present.

The EOLS free-text assessment specifics: 
cause of death and reason for euthanasia

Only 24 of 646 (3.7%) participants utilized the op-
tion of “other, please describe” when reporting their 

dog’s primary cause of death. Of these, a majority (n = 
18 [75.0%]) restated a provided response choice. Four 
free-text responses did not specify a scientifically rel-
evant cause of death, and 2 provided relevant informa-
tion that was not repeated. The option of “other, please 
describe” was utilized by only 7 of the 536 (1.3%) par-
ticipants who had euthanized their dog to describe 
their dog’s primary reason for euthanasia, and all 7 re-
stated one of the provided response choices.

Discussion
This manuscript describes the development and 

validation of the EOLS, a novel survey instrument 
designed by the DAP to capture scientifically impor-
tant factors related to companion dog death. The 
EOLS was shown to be widely accepted by owners, 
comprehensive in its data collection, and both valid 
and reliable. Face validity was assessed by a panel 
of experts who confirmed that the EOLS successfully 
captured all scientifically relevant information per-
taining to companion dogs’ death and by pilot study 
participants who reported the EOLS to be thorough, 
clear, compassionate, and not burdensome to com-
plete. The investigative team utilized a qualitative re-
liability assessment to compare participants’ verbal 
descriptions of their dogs’ deaths to their digitally 

Figure 1—Twenty items within the Dog Aging Project End of Life Survey offer a list of categorical response options, 
including the option “other, please describe.” Among 646 survey respondents, the bar chart shows the number of 
respondents for each item who chose one of the provided response choices (light gray) or chose “other, please 
describe” and provided a free-text response. The “other, please describe” free-text responses were read and coded 
into the following categories: duplicate of an available response choice for that item (dark gray), duplicate of an 
available response choice for a different item (black), novel information relevant to EOLS objectives (purple), and 
novel information not relevant to EOLS objectives (red).
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completed EOLS responses. This analysis revealed 
substantial, moderate, and fair agreement for EOLS 
validation themes: cause of death, perimortem qual-
ity of life, and reason for euthanasia, respectively.

There are several potential explanations for the 
fair κ agreement between PI-EOLS and EOLS re-
sponses for reason for euthanasia. While euthanasia 
decisions are almost invariably multifactorial,14–17 it 
was necessary to ask EOLS respondents to prioritize 
1 reason as the primary reason to generate an ana-
lyzable data structure. If several reasons for eutha-
nasia were equally important, participants may have 
selected a different primary reason when completing 
the EOLS than during the interview. Additionally, to 
avoid narrowing participants’ thoughts on this sub-
ject, the interviewer asked open-ended questions re-
garding overall reasons for euthanasia and recorded 
the reason mentioned first as the primary reason. 
More closed-ended interview questions and explic-
itly asking for the primary reason for euthanasia may 
have decreased the need for interviewer interpreta-
tion and likely would have improved the agreement 
between PI-EOLS and EOLS responses.

Despite the multifactorial nature of owners’ eu-
thanasia decisions, the EOLS item addressing reason 
for euthanasia performed well. Participants appeared 
satisfied with the response choices provided for this 
item, as < 2% chose the response “other, please de-
scribe” and all free-text entries reflected one of the 
available response choices. Additionally, the EOLS 
contained 2 items designed to capture the primary 
and all additional motivations for pursuing eutha-
nasia. The number of matching responses between 
PI-EOLS and EOLS was considerably better when all 
reasons for euthanasia were considered, thus sup-
porting that the EOLS reliably captures all relevant 
factors in participants’ euthanasia decisions.

Perimortem quality of life is challenging to as-
sess objectively; nevertheless, there was moderate 
agreement between EOLS and PI-EOLS responses 
for this theme. Unlike the fully open-ended structure 
of the reason-for-euthanasia interview question, the 
perimortem quality-of-life interview question was 
open-ended but paralleled the structure of the EOLS 
by asking participants to describe their dog’s peri-
mortem quality of life “in terms of good days and 
bad days.” This specific phrasing likely contributed 
to the higher agreement obtained with this question 
as compared with the reason-for-euthanasia ques-
tion. Among the discrepancies between EOLS and 
PI-EOLS responses for perimortem quality of life, 10 
of 11 were minor, being only 1 or 2 degrees off on 
the 7-point Likert-type scale.

Among the 3 validation themes, cause of death 
had the highest κ statistic representing substantial 
agreement. Most discrepancies between PI-EOLS 
and EOLS responses were due to utilization of differ-
ent survey logic to arrive at the same cause of death 
or reversal of primary and secondary cause of death 
between the interview and the instrument. For 3 re-
maining discrepant responses, the dogs’ causes of 
death were vague (undiagnosed illness, undefined 
cancer, and “old age”), which may have contributed 

to participant uncertainty and inconsistency in EOLS 
and PI-EOLS responses. The response choices that 
the EOLS provides for cause of death appear sat-
isfactory, as < 5% of participants chose the option 
“other, please describe” for this item. Furthermore, 
75% of these free-text entries reflected response 
choices that were provided. Based on the results of 
this reliability assessment, the EOLS was successful 
in capturing companion dog cause of death, reason 
for euthanasia, and perimortem quality of life as de-
scribed in participants’ proxy interviews concerning 
their dogs’ deaths.

Review of the free-text responses throughout 
the EOLS revealed that 80% of participants utilized 
the option of “other, please describe” for at least 1 
item and/or the option of providing additional nar-
rative information at the conclusion of the survey. 
Although this represents a significant portion of par-
ticipants, only 5% of the responses to the 20 “other, 
please describe” items were provided as free-text. 
Furthermore, the free-text entries for 18 of these 20 
items did not contain novel, relevant responses that 
were repeated by multiple participants. This further 
supports the conclusions of the expert panel and pilot 
study that the response choices within the EOLS are 
adequately comprehensive to capture scientifically 
relevant details surrounding companion dogs’ death. 
The 2 items for which the “other, please describe” 
free-text entries included a frequent, novel, and rel-
evant response were the questions “Who was present 
at your dog’s death?” and “Who performed the eutha-
nasia?” Based on participant responses, the response 
choice “another dog” will be added to the question 
about who was present, and the response choice “a 
veterinarian or veterinary technician working for an 
at-home euthanasia or hospice service” will be added 
to the question about who performed the euthanasia.

Although many participants shared additional 
narrative information at the end of the EOLS, free-
text analysis of these responses did not reveal any 
themes relevant to the EOLS that were not already 
addressed elsewhere in the instrument. Further de-
tails provided by participants in the additional nar-
rative information either expanded beyond items 
already contained in the EOLS or broached subjects 
beyond the scope of the EOLS, the most frequent of 
which was detailing their personal experience of their 
dog’s death. Despite this information being outside 
the scope of the EOLS, we recognize the importance 
of understanding owners’ perceptions and experi-
ences of their dogs’ deaths. Therefore, additional 
data collection instruments are under development 
by the DAP to gather and analyze this information. 
Additionally, despite the potential for redundancy 
within free-text responses throughout the EOLS, it is 
warranted to retain these options to maintain partici-
pant satisfaction and enable free-text analysis that 
could guide future EOLS alterations.

This study had limitations. For instance, the EOLS 
development did not involve interviews with focus 
groups of participants and/or veterinarians to create 
items. However, a diverse group of experts collabo-
rated and utilized applicable literature to create the 
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contents of the EOLS, and face validity was evaluated 
by an expert panel and pilot participants. Addition-
ally, although a post hoc analysis, the free-text analy-
sis was performed to identify any repeated relevant 
response choices or themes that were missing from 
the EOLS. This analysis identified only 2 items that 
warranted minor modification.

The purpose of the reliability assessment eval-
uating cause of death, reason for euthanasia, and 
perimortem quality of life was to determine whether 
participants’ verbal responses during an interview 
matched their digital responses, which were pro-
vided up to 1 month later. Repeatability assessment 
was not subsequently conducted with the digital 
version of the EOLS both because of the increasing 
time lag from the death of the dog and because dis-
cussing an individual’s deceased dog is an innately 
sensitive topic. To balance the need to demonstrate 
validity and reliability against the burden of asking 
participants to repeatedly relive the potentially un-
pleasant experience of their dog’s death, the authors 
utilized separate groups of participants for the pilot 
study and reliability assessment and performed a 
post hoc analysis of all participants’ voluntary free-
text responses, but did not confirm repeatability of 
responses to the digital instrument itself.

The length of time between a dog’s death and owner 
participation in the pilot study or reliability assessment 
was not standardized, and thus the impact of recall bias 
on participant responses may be variable. However, care 
was taken to choose only owners who had reported the 
death of their dog within the month prior to participa-
tion, and the EOLS requires participants to complete the 
survey within 40 days of invitation.

Much of the data gathered in the EOLS cannot 
be independently verified. Consequently, the au-
thors assessed reliability by comparing participants’ 
verbal and digital EOLS responses for agreement. 
This qualitative strategy is more subjective than 
comparative quantitative validation techniques. Ad-
ditionally, the interview process used to create the 
PI-EOLS permitted some responses to be broad and 
unstructured, which required interviewer interpreta-
tion of participants’ responses. Despite these chal-
lenges, agreement was fair to substantial, and deep-
er evaluation of discrepancies between PI-EOLS and 
EOLS responses often revealed only minor differenc-
es in survey logic or reversal of primary and second-
ary choices, indicating that relevant information was 
captured despite imperfect agreement.

Although survey data are inherently subject to in-
accurate recall and misinterpretation,50 the information 
the DAP seeks regarding companion dog death is pri-
marily or exclusively available from dog owners. While 
the EOLS has proven to be a reliable method for obtain-
ing these data from owners, it is important to interpret 
these data with awareness of their source. Therefore, 
for dogs that die with veterinary assistance, the DAP 
is building processes to collect veterinarian-completed 
survey data and/or necropsy reports to substantiate 
and complement information provided by owners.

The EOLS has proven to be a valid and reliable 
tool for collecting companion dog mortality data 

and consequently is an appropriate foundation upon 
which to build the DAP’s companion dog mortality in-
formation. We anticipate that the EOLS data will pro-
vide new insights into companion dogs’ end-of-life 
experiences that will empower veterinarians to better 
care for their terminally ill and geriatric patients.
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