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Abstract: Purpose: To estimate differences in pain control between patients with cancer and with or without demen-
tia during terminal cancer stages 3 months or 1 month before cancer death. Patients and methods: We conducted
frequency matching cohort for age, sex, and year of death for both groups at a 1:4 ratio. The prescription prevalence,
total cumulative dose, and average daily dose of opioids during the terminal cancer stages 3 months and 1 month
before cancer death were estimated. Results: Patients with cancer and dementia were prescribed lower amounts
of opioids 3 months before death (57.5% vs. 73.9%, respectively; adjusted odds ratio [OR] 0.46; 95% confidence
interval [CI] 0.44-0.49) and 1 month before death (54.4% vs. 70.3%, respectively; adjusted OR 0.50; 95% Cl 0.47-
0.53). The total cumulative dose of opioids (mg) was lower in patients with cancer and dementia 3 and 1 month(s)
before death (3 months: 1,578 mg vs. 2,666 mg, respectively; p=-1,125.9, P<0.001; 1 month: 921 mg vs. 1,533
mg, respectively; B=-622.1, P<0.001). The average daily opioid dose (mg/day), patients with cancer and dementia
received a lower dose 3 months before death (31 mg vs. 48 mg; f=-22.6, P<0.001) and 1 month before death
(38 mg vs. 60 mg; B=-17.1, P<0.001). Conclusion: The prevalence of opioid prescription was significantly lower in
patients with both cancer and dementia during their terminal cancer stages 3 months and 1 month before death.
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Introduction

Pain is often unrecognized and underestimated
in older individuals [1], especially in patients
diagnosed as having dementia or cognitive
impairment [2]. Research has shown that older
adults with dementia appear to receive less
pain control than do older adults with normal
cognitive ability, despite having diseases of
similar severity [3-5]. This discrepancy may be
attributed to the inability of older patients with
dementia or early-onset dementia to accurately
describe their pain [6]. Opioids are widely used
for treatment of cancer-related pain because of
their safety [7]. Although neuropathic pain is

difficult to treat, a favorable response to opioid-
based analgesia is often possible [8]. However,
cancer pain assessment is a complex under-
taking, especially in patients with dementia [9].

The prevalence of pain and pain management
in patients with dementia has only recently
been explored, although the prevalence of pain
among this patient group is high (12%-76%) [10,
11]. Dementia is associated with a reduced
quality of life [12], impaired physical function,
sleep disturbance, and a risk of falls; further-
more, dementia may be linked to both neuro-
psychiatric symptoms and functional impair-
ment. Opioid administration may be problemat-
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ic in patients with dementia because of the
consequent sedative side effects and their
association with a reduction in cognitive func-
tioning [6]. This has raised concerns among cli-
nicians, who are consequently often reluctant
to prescribe opioids for pain control [13].
However, pain is associated with and reduces
quality of life as well as patient comfort, and
this is a serious concern that should be
addressed [14]. Additionally, pain treatment
can improve behavioral symptoms in patients
with dementia [15, 16]. Pain is experienced by
most patients with cancer, and opioids are the
mainstay treatment for cancer pain and may
provide effective pain relief for most patients.

Pain assessment and treatment is likely lower
in people with dementia in general and not lim-
ited to those with cancer; however, the preva-
lence of pain is generally high in patients with
cancer. Until now, few studies have investigat-
ed the extent and differences of pain control
during terminal cancer stages between patients
with cancer who have and do not have demen-
tia. By employing a vast amount of data from
Taiwan’s National Health Insurance Research
Database (NHIRD), this study investigated suf-
ficient and insufficient pain control during the
terminal cancer stages of 3 months and 1
month prior to death between patients with
cancer who have and do not have dementia.

Patients and methods
Data source

This retrospective cohort study used data
derived from reimbursement claims in the
Longitudinal Health Insurance Database for
Catastrophic lliness Patients (LHID-CIP) from
January 1, 2000, to December 31, 2012. The
LHID-CIP is a part of the NHIRD that contains
the comprehensive medical data of patients
with cancer for clinical visits, including prescrip-
tion details and diagnostic codes based on the
International Classification of Diseases, Ninth
Revision, Clinical Modification (ICD-9-CM). The
National Health Insurance (NHI) program is
Taiwan’s universal health insurance system,
which covers more than 99% of Taiwan’s popu-
lation of 24 million [17-26]. The NHIRD data-
base contains information on the demograph-
ics of the insured population, diagnostic codes,
care, and medications for inpatients and outpa-
tients [17-26]. The National Health Research

13035

Institute (NHRI) manages the NHIRD and uses
random identification numbers to ensure
patient privacy. Data was anonymized through-
out the study, and the requirement for written
informed consent was waived [17-26]. The
study was approved by the Institutional Review
Board of Tzu Chi Medical Center (reference
number: IRB103-51-C).

Study population

By using LHID-CIP files, we identified 549,827
patients with the 6 most common types of can-
cer in Taiwan, namely colorectal (ICD-9-CM
codes 153 & 154), liver (ICD-9-CM code 155),
lung (ICD-9-CM code 162), breast (ICD-9-CM
code 174), oral (ICD-9-CM codes 140-141,
143-146, and 148-149), and prostate cancer
(ICD-9-CM code 185). We excluded a total of
349,571 patients on the basis of the following
criteria: (1) diagnosis of more than one cancer
(N=37,230), (2) age <20 years (N=462), (3) still
living (N=271,414), (4) traffic accident before
death (N=6,463), (5) not an inpatient within 1
month of death (N=34,002), and (6) schizo-
phrenia (N=1,417).

Of the remaining 200,256 patients, a total
of 8,471 (4.26%) were had both cancer
and dementia (cancer-dementia group) and
190,368 (95.74%) had cancer but no dementia
(cancer-nondementia group). We used the fol-
lowing diagnostic criteria for dementia: (1) hav-
ing a Catastrophic lliness Card for dementia, (2)
diagnosed as having dementia by a psychiatrist
or neurologist during a previous hospitalization,
and (3) diagnosed as having dementia at least
twice within in 1 year in outpatient services by
a psychiatrist or neurologist. People who met
all the aforementioned diagnostic criteria were
considered to have dementia. People who met
all the aforementioned diagnostic criteria were
considered to have dementia. In the aforemen-
tioned definition of dementia, our enrolled can-
cer-dementia patients all have received neuro-
logical evaluation by a psychiatrist or neurolo-
gist and judged as moderate-severe stage
dementia based on the Global Deterioration
Scale [27] by a psychiatrist or neurologist, be-
cause the Catastrophic lliness Card in Taiwan
for dementia was only granted for moderate to
severe dementia patients with stage 5 demen-
tia symptoms at least [27]. There are no
patients with dementia at early phase only
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affect memory but not cognition in our study. To
obtain the final study sample for the nonde-
mentia group, we conducted frequency match-
ing of patients with those of the dementia group
according to age, sex, primary cancer type, and
year of death at a 1:4 ratio. Our study popula-
tion comprised 7,111 patients in the dementia
group and 28,444 in the nondementia group
through frequency matching.

Covariates

The Charlson Comorbidity Index (CCl) was cal-
culated to represent each patient’'s overall
comorbid status [28-33]. Dementia and mental
impairment were excluded from the CCl scores
to prevent repetitive adjustment in the multi-
variate analysis. Comorbidities were required
to be diagnosed in at least one hospital admis-
sion or two outpatient services during the
1-year period before death, according to previ-
ous publications of the NHIRD [17-26].

Endpoint

We studied the difference in the prevalence of
opioid prescription between patients with can-
cer and dementia and patients with cancer and
no dementia at 3 months and 1 month before
death. The accumulated dose and the average
daily dosage (mg/day) of opioids at 3 and 1
month(s) before death were evaluated. Differ-
ent opioids were converted to the equivalent
dosage of morphine in oral form for compari-
son. The endpoint was the prescribed dose of
opioids and their duration for patients with can-
cer and dementia and those with cancer and no
dementia who died within 3 months. We esti-
mated, through stratified analysis with multi-
variate analysis, the prescription and dosage of
opioids for patients with different cancers with
and without dementia during the terminal stag-
es of 3 months and 1 month before death.
Dementia caused by metastatic brain tumor
were not excluded from our enrolled patients in
cancer-dementia group, because the endpoint
was the prescribed dose of opioids and their
duration for patients with cancer and dementia
and those with cancer and no dementia who
died within 3 months, whatever the etiology
of dementia. We also performed the stratified
analysis of different subgroups as Alzheimer’s
dementia or non-Alzheimer’'s dementia, be-
cause previous study has already showed that

13036

cancer patients with severe Alzheimer’s dis-
ease received less opioid [34].

Statistical analysis

An independent t test was used to analyze con-
tinuous variables, and a chi-squared test was
used for categorical variables. Multiple logistic
regression and multiple linear regression were
performed with adjustment for all characteris-
tics listed in Table 1, including age, sex, primary
cancer type, CCl, year of death, and time
between cancer diagnosis and death. Adjusted
odds ratios (OR) were calculated with a 95%
confidence interval (Cl). A P value of <0.05 was
considered statistically significant. All statisti-
cal analyses were performed using SAS 9.4
(SAS Institute, Inc., Cary, NC, USA).

Results

In total, 7,111 patients were included in the
cancer-dementia group and 28,444 were
included in the cancer-nondementia group.
Variables such as age, gender, and type of pri-
mary cancer were similar between the two
groups of patients, but the CCI varied slightly
between the groups. Although dementia was
removed from the CCls, other comorbidities in
the remaining CCl were more prevalent in the
cancer-dementia group compared with the can-
cer-nondementia group (Table 1).

Patients with cancer and dementia were pre-
scribed a lower amount of opioids compared
with those with cancer and no dementia 3
months before death (57.5% vs. 73.9%, respec-
tively; adjusted OR 0.46; 95% Cl 0.44-0.49)
and of 1 month before death (54.4% vs. 70.3%,
respectively; adjusted OR 0.50; 95% CI 0.47-
0.53, P<0.001; Table 2). The total accumulated
opioid dose (mg) was lower in patients with can-
cer and dementia compared with patients with
cancer and no dementia at 3 and 1 month(s)
before death (3 months: 1,578 mg vs. 2,666
mg, respectively; (=-1,125.9, P<0.001; 1
month: 921 mg vs. 1,533 mg, respectively;
B=-622.1, P<0.001). We also estimated the
average daily dose (mg/day) of opioids for
patients with cancer and dementia, and they
received a lower average daily dose than
did those with cancer and no dementia 3
months before death (31 mg vs. 48 mg;
=-22.6, P<0.001) and 1 month before death
(38 mg vs. 60 mg; B=-17.1, P<0.001). Whatever
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Table 1. Demographic characteristics of patients with cancer and dementia and patients with cancer
and no dementia during terminal cancer stages

All patients with cancer
Cancer-Dementia (N=7,111) Cancer-Nondementia (N=28,444) P value

N % N %
Type of cancer 1.000*
Oral cancer 301 4.2 1,204 4.2
Colorectal cancer 1,942 27.3 7,768 27.3
Liver cancer 1,602 22.5 6,408 22.5
Lung cancer 1,948 27.4 7,792 27.4
Breast cancer 300 4.2 1,200 4.2
Prostate cancer 1,018 14.3 4,072 14.3
Age at death (years) 1.000"
<75 1,372 19.3 5,488 19.3
75-79 1,507 21.2 6,028 21.2
80-84 2,003 28.2 8,012 28.2
>85 2,229 31.4 8,916 314
Sex 1.000"
Male 4,521 63.6 18,084 63.6
Female 2,590 36.4 10,360 36.4
Charlson Comorbidity Index score <0.001"
0-2 659 18.4 5,244 9.3
34 2,623 42.2 11,999 36.9
5-6 2,022 17.2 4,900 28.4
7-8 872 9.8 2,798 12.3
>9 935 12.3 3,503 13.2

“P values were determined with a Chi-squared test.

Table 2. Multivariate analysis of opioid prescription between patients with cancer and dementia and
patients with cancer and no dementia 3 months and 1 month before death

1 month before death 3 months before death
Dementia No dementia P Value Dementia No dementia P Value
(N=7,111) (N=28,444) (N=6,015) (N=24,060)
Prescription of opioids” <0.001 <0.001
N (%) 3,865 (54.4%) 19,992 (70.3%) 3,460 (57.5%) 17,770 (73.9%)
Adjusted OR (95% Cl) 0.50 (0.47-0.53) Referent 0.46 (0.44-0.49) Referent
Total accumulated dose (mg)* <0.001 <0.001
Mean + SD 921+2,243 1,533+3,908 1,578+4,209 2,666+7,085
B+SE -622.1+48.0 Referent -1,125.9494.8 Referent
Average daily dose (mg/day)’ <0.001 <0.001
Mean + SD 3881 601129 31+63 48+93
B +SE -22.6+1.6 Referent -17.1+1.3 Referent

“Multiple logistic regression, adjusted for age, sex, primary malignancy, Charlson Comorbidity Index, and year of death. TMultiple linear regres-
sion, adjusted for age, sex, primary malignancy, Charlson Comorbidity Index, and year of death. B, beta coefficient; OR, odds ratio; SD, standard
deviation; SE, standard error.

Alzheimer’'s dementia or non-Alzheimer’s de- Opioid prescriptions and dosages for patients
mentia, the prevalence of opioid prescription with different cancers with or without dementia
was significantly lower in patients with both 3 months and 1 month before death were also
cancer and dementia during their terminal can- estimated using stratified analysis (Table 3). In
cer stages 3 months and 1 month before death the stratified analysis of different cancer types,
(Supplementary Table 1). the prescription, total accumulated dose, and
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Table 3. Prescription and dosage of opioids for patients with different cancer types with or without

dementia 3 months and 1 month before death

Oral cancer  Colorectal cancer

Liver cancer  Lungcancer Breastcancer Prostate cancer

Diagnosis of dementia

No Yes No Yes No Yes No

Yes No Yes No

3 months before death

Number 255 1,020 1,689 6,756
Use of opioids

% 65.9 825 49.8 70.5

P value” <0.001 <0.001
Total accumulated dose (mg)

Mean 2820 5834 1216 2455

P value® <0.001 <0.001
Average daily dose (mg/day)

Mean 44 82 26 46

P value® <0.001 <0.001
1 month before death

Number 301 1,204 1,942 7,768
Prescription of opioids

% 621 76.9 477 66.2

P value” <0.001 <0.001
Total accumulated dose (mg)

Mean 1471 2976 737 1470

P value® <0.001 <0.001
Average daily dose (mg/day)

Mean 55 102 31 58

P value® <0.001 <0.001

1,276 5,104 1,531 6,124 283 1,132 981 3,924

776 684 795 51.6 673 44.7 65.6

<0.001 <0.001 <0.001 <0.001

1924 2213 3209 1668 2492 1108 2373

<0.001 <0.001 0.029 <0.001
40 42 56 31 45 20 41
<0.001 <0.001 0.005 <0.001

1,602 6,408 1,948 7,792 300 1,200 1,018 4,072

74.2 65.3 76.6 47.0 62.3 38.2 60.4

<0.001 <0.001 <0.001 <0.001

1127 1276 1785 727 1708 595 1332

<0.001 <0.001 0.001 <0.001
49 52 68 32 65 24 52
<0.001 <0.001 <0.001 <0.001

“Multiple logistic regression, adjusted for age, sex, primary malignancy, Charlson Comorbidity Index, and year of death. "Multiple linear regression, adjusted for age, sex,

primary malignancy, Charlson Comorbidity Index, and year of death.

average daily dose of opioids were significantly
lower for patients with cancer and dementia
compared with patients with cancer and no
dementia at both 3 months and 1 month prior
to death. Moreover, we observed an increase in
the average opioid dose administered per day
from 3 to 1 month(s) before death for all
patients with cancer, regardless of dementia
status.

Discussion

Patients with dementia are a vulnerable group
in which pain is frequently unrecognized, under-
estimated, and undertreated [35-37]. Demen-
tia prevents medical personnel from detecting
pain in patients and obscures the self-reporting
of pain by patients, further exacerbating its
undertreatment [38]. In a study by Reynolds et
al., cognitive impairment was strongly associ-
ated with fewer reports of pain and less treat-
ment of pain overall. Moreover, the researchers
reported a lower prevalence of pain medication
use in patients with severe cognitive impair-
ment [39], even though effective pain manage-
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ment can improve patients’ quality of life. Pain
control is also critical for patients diagnosed as
having cancer and dementia, and other studies
have confirmed that pain medication is under-
administered in patients with dementia [35-
37]. Pain control is vital for patients with termi-
nal-stage cancer and is associated with higher
quality of life in hospice care [40]. According to
literature review, no study has yet estimated
sufficient or insufficient pain control in patients
with cancer and dementia. Therefore, we exam-
ined the differences in pain control between
patients with cancer and dementia and those
with cancer and no dementia during the termi-
nal stages of 3 months and 1 month before
death.

Table 1 indicates that most covariates except
CCI were balanced in our study. The CCls were
higher in patients with cancer and dementia
than in patients with cancer and no dementia.
Additional comorbidities have no effect on opi-
oid prescription (primary endpoint in our study)
in patients with terminal-stage cancer [41].
Therefore, the imbalanced CCl scores likely did
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not bias our hypothesis. We found no evidence
that comorbidities interfered with opioid pre-
scription in patients with cancer during the 3
months and 1 month before death. We used
multiple logistic regressions and multiple linear
regression, adjusted for age, sex, primary
malignancy, CCls, and year of death, to account
for this unexpected bias in relation to comor-
bidities and opioid prescription.

To date, the following self-reported and obser-
vational pain assessment tools for patients
with dementia are available: the Wong-Baker
Faces pain scale, the Pain Assessment in
Advanced Dementia scale, and the Doloplus-2
pain scale [42]. However, self-reported pain
and the aforementioned observational tools
have variable correlations [42]. Nursing prac-
tices of pain management for older patients
with dementia also varies [6]. No specific guide-
lines for the objective evaluation of pain have
been established, making its assessment diffi-
cult [43]. This can prove especially problematic
for patients with impaired cognition because
behavioral indicators cannot be reliably used to
evaluate pain in this population [44]. Such
patients cannot describe or vocalize their pain,
and specific tools for evaluating pain in people
with moderate to severe dementia have only
recently been developed [34]. The consequent
lower dosage of analgesics administered to
patients with cognitive impairment may thus
account for the lower reported prevalence of
pain in patients with dementia. This is a serious
issue for a particularly vulnerable population
living with terminal-stage cancer. The quality of
life of patients with cancer and dementia is
poor because of the severe pain they may be in,
and they may experience severe cancer pain
until death. This pressing clinical issue requires
discussion for the sake of this disadvantaged
group. Thus, we intended to call attention to the
fact that patients with cancer and dementia
receive insufficient pain control during the ter-
minal stages of the disease (Tables 2 and 3), at
3 months and 1 month before death. Tables 2
and 3 present the low prevalence of prescrip-
tion, low total accumulated dose, and low aver-
age daily dose of opioids in patients with can-
cer and dementia during the terminal stages
compared with patients with cancer and no
dementia. Our study showed the potentially
severe pain that this disadvantaged population
may experience. The development of an as-
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sessment tool to evaluate pain levels in pa-
tients with cancer and dementia is necessary,
as is sufficient pain control for these patients
during terminal cancer stages.

In Taiwanese and Asian society, opioids such as
morphine are labeled as addictive drugs that
have the potential to harm patients’ bodies and
shorten their lifespans [45]. Although the
majority of patients agree with and accept opi-
oid administration as a mainstream pain treat-
ment, some patients or families reject their
usage for pain control [46, 47]. Different politi-
cal and cultural attitudes toward treatment
with opioids may impact the undertreatment of
pain in patients with cancer and dementia
because we have no useful and fast assess-
ment to accurately assess their pain levels
[48]. The underadministration of opioids sel-
dom occurs in palliative or hospice wards, but it
is seen in other facilities. As observed by Sykes
et al., no evidence has indicated that the initia-
tion of pain treatment or increased dosage of
opioids or sedatives is associated with death
[41]. As a result, we must ensure that patients
with cancer and dementia in terminal stages
are not underprescribed opioid pain treatment
regardless of cancer type (Tables 2 and 3).
Without this caution, patients with cancer and
dementia may experience severe pain in their
terminal days. Because the previous study has
already showed that cancer patients with se-
vere Alzheimer’s disease received less opioid
[34], we also stratified subgroup analysis of
Alzheimer’'s dementia or non-Alzheimer’s de-
mentia in the Supplementary Table 1. What-
ever Alzheimer’'s dementia or non-Alzheimer’s
dementia, the prevalence of opioid prescrip-
tion was significantly lower in patients with
both cancer and dementia during their ter-
minal cancer stages 3 months and 1 month
before death.

The strength of our study is that it is the first
and the largest study to estimate the preva-
lence of opioid prescription in terminal cancer
stages, comparing patients with cancer and
dementia to those with cancer and no demen-
tia. Our study is also the first to undertake strat-
ified analysis of cancer types in these patients
in these terminal cancer stages, and it revealed
a lower prevalence of opioid prescription in
patients with cancer and dementia (Tables 2
and 3). By using the NHIRD database, we were
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able to tabulate the average daily opioid dos-
age among patients with cancer and with or
without dementia and identify differences in
these metrics among cancer types. The pres-
ent study bolsters evidence on the reportedly
low prevalence of opioid prescription and
administration of morphine in patients with
dementia relative to other people with similar
sociodemographic and clinical characteristics
(Table 1). Our findings therefore underscore the
need for clinicians to pay careful attention to
the pain control of cancer patients with demen-
tia to ensure adequate treatment. The com-
bined use of multiple assessment tools should
be considered in the future.

Our study had some limitations. First, pain is
evaluated using specific tools, but these tools
are insufficient for meeting the challenges of
diagnosing pain in patients with cancer and
dementia. Therefore, we have no details on the
pain levels of this patient group, and this lack of
information in the database limits our study.
Nevertheless, our results reflect the willingness
levels of doctors to prescribe opioids to patients
with cancer and dementia who are experienc-
ing pain. Our study provides clinicians with valu-
able data concerning the undertreatment of
pain in these patients. Second, the database
did not contain data on dementia severity,
which is particularly relevant because the
vocalization of pain or discomfort may not yet
be compromised in the early stages of demen-
tia. Although we used stringent criteria to iden-
tify dementia to prevent its overdiagnosis, we
were unable to assess dementia severity. The
inclusion of patients with early-stage dementia
might therefore have overestimated the preva-
lence of opioid prescription in the dementia
group. Third, the NHIRD contains no informa-
tion regarding dietary habits, socioeconomic
status, or body mass index, all of which might
be confounding factors for opioid use. However,
considering the magnitude and statistical sig-
nificance of the effects observed in this study,
these limitations are unlikely to have affected
the conclusions.

Conclusions

The prevalence of opioid prescription is signifi-
cantly low in patients with cancer and dementia
compared with patients with cancer but no
dementia in the terminal cancer stages of 3
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months or 1 month before death, regardless of
cancer type. Patients with cancer and demen-
tia may experience severe pain in terminal-
stage cancer. Rapid and useful assessment
tools to measure pain levels in these patients
are necessary and will lead to more adequate
pain control.
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Supplementary Table 1. Subgroup analysis of opioid prescription between patients with cancer and Alzheimer’s dementia or non-Alzheimer’s
dementia and patients with cancer and no dementia 3 months and 1 month before death

1 month before death 3 months before death

Alzheimer’s Non-Alzheimer’s No dementia Alzheimer’s Non-Alzheimer’s No dementia
Dementia (N=4,622) Dementia (N=2,489) (Ref.) (N=28,444) Dementia (N=3,970) Dementia (N=2,045) (Ref.) (N=24,060)

Prescription of opioids”

N (%) 2,311 (50.0%) 1,554 (62.4%) 19,992 (70.3%) 2,070 (52.1%) 1,390 (68.0%) 17,770 (73.9%)
Adjusted OR (95% ClI) 0.45 (0.39-0.47) 0.55 (0.51-0.58) Referent 0.44 (0.42-0.47) 0.55 (0.52-0.59) Referent
P Value <0.001 <0.001 <0.001 <0.001
Total accumulated dose (mg)"
Mean + SD 865+2,142 976+2,377 1,533+3,908 1,499+3,999 1,672+4,553 2,666+7,085
B +SE -594.1+47.0 -640.7+50.8 Referent -1,068.8490.1 -1,192.5+98.6 Referent
P Value <0.001 <0.001 <0.001 <0.001
Average daily dose (mg/day)t
Mean + SD 3677 40485 60+£129 29160 33167 48193
B +SE -21.5+1.5 -23.3+1.7 Referent -16.3+1.2 -18.2+1.4 Referent
P Value <0.001 <0.001 <0.001 <0.001

“Multiple logistic regression, adjusted for age, sex, primary malignancy, Charlson Comorbidity Index, and year of death. TMultiple linear regression, adjusted for age, sex, primary
malignancy, Charlson Comorbidity Index, and year of death. B, beta coefficient; OR, odds ratio; SD, standard deviation; SE, standard error; Ref., reference group.



