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Abstract

Introduction: Knowledge about individual and interpersonal correlates of violence in

Canadian seniors is limited. This study identifies correlates of current and past violence

by intimate partner and family member(s) in community-dwelling Canadian seniors,

while accounting for childhood adverse circumstances.

Methods: We performed logistic regression analysis of baseline data from a longitudinal

study of community-dwelling individuals aged 65 to 74 years and living in Kingston

(Ontario) and Saint-Hyacinthe (Quebec). Domestic violence was assessed using the Hurt-

Insult-Threaten-Scream (HITS) screening tool. Odds ratios (ORs) are reported with 95%

confidence intervals (CIs).

Results: Current violence of a psychological nature was reported by 18% of the sample.

Women were at greater risk of current and lifetime violence perpetrated by a family

member (current violence: adjusted OR ¼ 1.83; 95% CI: 1.02–3.30) as well as

experiencing violence from their intimate partner in their lifetime than were men

(adjusted OR ¼ 2.48; 95% CI: 1.40–4.37). Risk factors have accumulated over the life

course that were found to be consistently associated with both current and lifetime

violence included having witnessed violence at home in childhood (lifetime violence by

family member: adjusted OR ¼ 9.46; 95% CI: 5.11–17.52), as well as poor quality of

relationships with intimate partners, family and friends.

Conclusion: Our research documents the ongoing impact of early adversity on subsequent

partner and family violence in Canada. Findings identify some preventable factors

associated with current psychological violence and past violence among community-

dwelling Canadian seniors.

Keywords: Interpersonal violence, seniors, life course, adversity

Introduction

The World Health Organization definition of

violence includes all types of physical and

psychological abuse that present a substan-

tial burden on individuals, families and

communities.1 Common types of abuse in-

clude physical violence as well as neglect,

verbal and financial abuse2 and, in the case

of intimate partner violence, emotional

abuse.3 Older people constitute a susceptible

group for partner and family violence.

Approximately 7% of non-institutionalized

older Canadian adults report some form of

maltreatment.4 This violence has serious

health consequences for older adults and is

a public health issue for communities.

Interpersonal violence is both predicted by

and has a negative impact on develop-

ment, family relationships and support.5

Health- and age-related characteristics

such as cognitive impairment, chronic

disease and needing assistance with daily

living activities are strong predictors of

abuse as are interpersonal issues such as

conflict with family and friends.6 Women

are at greater risk of violence by a partner,

and women with disabilities are at parti-

cular risk for severe violence.7

Exposure to violence early in life can

contribute to subsequent poor health,

alcohol dependence and conjugal vio-

lence.8 Similarly, experiences of violence

across the lifespan are associated with
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poorer mental and physical well-being9

and can predict current victimization.10

However, few studies of elder abuse have

taken a life-course approach that investi-

gates early exposures to adversity and/or

violence as predictors of violence in

seniors. In addition, there is a dearth of

original research on correlates of violence

in older Canadian adults in general and on

comparative analyses examining seniors’

experiences of interpersonal violence by an

intimate partner or family member in par-

ticular. Such information can help inform

policies and interventions that prevent,

identify and minimize elder abuse—which

will be of increasing importance as the

Canadian population ages.

Our study examines both individual (beha-

vioural, health and socioeconomic) and

interpersonal (partner/family relationships)

correlates of lifetime and current physical

and psychological violence experienced by

older Canadians while also accounting for the

long-term impact of childhood adversities.

Methods

We analyzed baseline data (2012) from the

two Canadian sites of the International Mob-

ility in Aging Study (IMIAS) of community-

dwelling individuals aged 65 to 74 years old.

Participants were recruited to the IMIAS study

by letter from their family physician. Approxi-

mately 30% of those who received invitations

contacted the research team in Kingston, On-

tario (n ¼ 398 total, n ¼ 186 men, n ¼ 212

women) and Saint-Hyacinthe, Quebec (n ¼
401 total, n ¼ 191 men, n ¼ 210 women),

with a 95% rate of participation following

that initial contact. Participants were excluded

if they presented a higher risk for dementia on

standardized testing. All modules embedded

within the questionnaire were previously

validated and translated from English to

French. Interviewer training and protocol

instructions were identical for both locations.

We obtained ethics approvals from Queen’s

University and the University of Montréal.

Measures

Outcome variable: We assessed domestic

violence using the screening tool Hurt-

Insult-Threaten-Scream (HITS), which had

been previously validated in both female

and male samples.11 Participants were

asked if they ever or in the past six months

had had a partner or family member who

screamed at, insulted, threatened, cursed,

talked down to or physically hurt them.

Responses were summarized separately for

current and lifetime physical and psycholo-

gical violence according to the perpetrator

(intimate partner or family member). For the

present study, responses were dichotomized

as follows: answers of ‘‘sometimes,’’ ‘‘fairly

often’’ and ‘‘frequently’’ were coded as ‘‘yes’’

for physical violence; for psychological vio-

lence, answers of ‘‘fairly often’’ and ‘‘fre-

quently’’ were collapsed into the ‘‘yes’’

category. Four separate outcomes were sub-

sequently defined: current psychological inti-

mate partner violence; current psychological

family member violence; and by combining

lifetime physical and lifetime psychological

violence for each, lifetime intimate partner

violence and lifetime family member violence.

Individual characteristics. Sociodemo-

graphic characteristics included age, immi-

grant and marital status, sex, education,

occupation, annual income and self-reported

income sufficiency for basic needs. Two

measures of health status were used: body

mass index and the average cumulative

number of key chronic conditions (high blood

pressure, arthritis, osteoporosis, lung disease,

cancer, heart disease, cerebrovascular disease

or diabetes). An activities of daily living

indicator identified those unable to indepen-

dently bathe, dress, toilet hygiene, transfer, or

feed.12 The Nagi questionnaire was used to

quantify self-rated mobility limitation,13 while

the number of falls in the previous 12 months

was documented using the Falls Efficacy Scale

International (FES-I).14 We assessed health

behaviours using alcohol consumption,

smoking and body mass index.

Interpersonal characteristics. IMIAS data

included living arrangements (alone, only

with partner, with children and/or partner

and/or others). We created a social activities

score based on the frequency of visits to

community/recreation centres, seniors’ asso-

ciations, stores/malls or religious acti-

vities in the preceding 12 months, and

quantified relationship quality based on

satisfaction with relationships with friends

and family. A partnership quality score

summarized responses to questions about

feeling loved and appreciated by, and listened

to and important to one’s intimate partner.

Life course adverse experiences. IMIAS

assessed adverse experiences during the

first 15 years of life based on the Survey on

Health, Well-Being and Aging (SABE).15 We

included measures of childhood poverty,

hunger, prolonged parental unemployment,

witnessing violence at home, parental

alcohol or drug abuse, and divorce.

Statistical analyses

The selection of potential factors associated

with violence in seniors was guided by a

social-ecological framework for violence pre-

vention16 that considers the complex interplay

between factors at the individual, relationship,

community and societal level. The categoriza-

tion of some variables may differ slightly

across our constructed models as multiple

categories were occasionally collapsed.

We used Student’s t test and chi-square testing

to examine the differences in distribution

between men and women for all individual,

interpersonal and violence characteristics. To

test the relevance of life-course experiences of

violence, we cross-tabulated current and past

violence to examine the portion of the sample

that reported past and current violence.

Collinearity testing between independent vari-

ables was performed using linear regression

by requesting collinearity diagnostics for each

multiple regression model. The model build-

ing consisted of four major steps. First,

bivariate logistic regression analyses were

performed to assess the associations between

individual independent variables and each of

the four violence outcomes. Variables that

were associated with violence (po .05) were

subsequently entered in multivariable models.

Age as a covariate was assessed but was not

included in any of the bivariate or multi-

variable models because it did not signifi-

cantly influence any of the models and was of

minimal interest in this study population due

to the narrow age range. Three different

multivariable logistic regression models were

constructed for each of the four categories of

violence. The first model included all signifi-

cant individual and interpersonal character-

istics. Variables for life-course experiences of

violence were then progressively introduced

into the second model, followed by indicators

Health Promotion and Chronic Disease Prevention in Canada
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of childhood adverse circumstances in the

third. To examine differences in men’s and

women’s experiences of violence, interaction

terms between sex and factors included in

each model were tested for their statistical

significance: we found no significant interac-

tions. All models were adjusted for place of

birth, annual income, education and occupa-

tion. P values under .05 were considered

statistically significant. Odds ratios (ORs) and

adjusted odds ratios (aORs) were calculated

with 95% confidence intervals (CIs). Analyses

were undertaken using SPSS version 21 (IBM,

Chicago, IL, USA).

Results

Sex differences in Canadian IMIAS partici-

pants’characteristics and circumstances

are shown in Table 1.

In total, 18% of participants reported

violence by an intimate partner in the past

six months (Table 2). There were no sex

differences in reporting recent partner

violence. However, women reported more

lifetime psychological (16.6% versus

10.3%, po .01) and physical violence by

a partner (7.1% versus 0.8%, po .0001)

than did men. Psychological lifetime vio-

lence by a family member was more than

twice as frequent among women than men

(12.1% versus 4.8%, po .0001).

Tables 3 to 6 show the unadjusted and

adjusted associations for each of the four

violence experiences: current psychological

violence by a partner, lifetime violence by a

partner, current psychological violence

by a family member, and lifetime violence

by a family member.

Current psychological violence by
a partner

Significant problems walking 400 metres,

having had two or more falls in the previous

12 months, and drinking every day were

strongly associated with psychological vio-

lence by a partner in the previous six months

(see Table 3). Life-course experience of vio-

lence by an intimate partner and witnessing

violence at home during childhood were also

strongly associated with current psychological

partner violence. On the other hand, living

only with a partner/spouse rather than with

children or others appeared to be protective,

as was higher relationship quality.

In multivariable models, with the exception

of falls, all of the correlates remained

independently associated with the outcome.

Life-course experience of violence by a

partner and difficulties with walking were

the strongest independent correlates of cur-

rent psychological partner violence. Indivi-

duals who reported experiencing violence in

their lifetime from an intimate partner were

more than five times more likely to experi-

ence intimate partner violence of a psycho-

logical nature in the previous six months

(aOR ¼ 5.29; 95% CI: 2.71–10.33). Com-

pared to those without mobility limitations,

difficulty walking 400 m was associated with

a five times higher likelihood of current

partner violence (aOR ¼ 5.00; 95% CI: 1.53–

16.29). Previous experience of intimate

partner violence had only a small explana-

tory value with respect to the link between

heavy alcohol consumption and current

psychological partner violence. Inclusion of

witnessing violence at home in childhood did

not significantly change other associations

but remained significant in and of itself.

Lifetime violence by a partner
Being female, daily alcohol consumption,

obesity, living with children, problems with

mobility or activities of daily living, falls,

and early experiences of parental drug/

alcohol abuse and parental divorce were all

individually associated with intimate part-

ner violence across one’s life, as was earlier

abuse by a family member (OR ¼ 4.16;

95% CI: 2.52–6.85) (Table 4).

In multivariable analyses, sex, daily alcohol

consumption (aOR ¼ 6.83; 95% CI: 2.30–

20.23), obesity, and early experiences of

violence by a family member or parental

divorce remained independently associated

with lifetime violence by a partner. Experi-

encing lifetime violence by a family mem-

ber appeared to partially explain the

association between daily alcohol use and

lifetime partner violence (see difference

between multivariable models 1 and 2).

Adverse childhood experiences (parental

divorce or drinking/drug use) also partially

explained the association between earlier

violence by a family member and lifetime

partner violence (see difference between

multivariable models 2 and 3).

Current psychological violence by a family
member
Individual correlates of psychological vio-

lence in the previous six months by a

family member included being female, self-

perceived insufficient income, living with a

child, poor relationships with family mem-

bers and/or friends, and witnessing physi-

cal violence between family members in

childhood (Table 5). Lifetime violence also

increased the likelihood of current psycho-

logical violence by a family member

(OR ¼ 2.68; 95% CI: 1.54–4.61). The asso-

ciation between living with a child/others

and the outcome was substantially reduced

in a multivariable model adjusted for indivi-

dual/interpersonal characteristics (model 1)

and was no longer significant in the final

model. The inclusion of past violence and

adverse childhood circumstances did not

change associations between current char-

acteristics and the outcome.

Lifetime violence by a family member
Being female, being widowed or separated/

divorced, self-perceived insufficient income,

problems with mobility or activities of daily

living, and smoking each increased the

likelihood of violence across the lifespan

by a family member, as did low quality and

quantity of relationships (Table 6). Early

circumstances such as hunger, parental

divorce, parental substance abuse, and

witnessing violence at home were strong

predictors of lifetime violence by family

members. In the multivariable model includ-

ing all current characteristics (model 1),

being female and having few friends, poor

relationships with family and friends, and

limitations in activities of daily living were

each independently associated with lifetime

violence by a family member. Similarly,

lifetime experience of violence by a partner

was strongly linked to lifetime violence

by family members (aOR ¼ 3.58; 95%

CI: 1.88–6.83). Witnessing physical violence

at home during childhood remained the

strongest factor associated with lifetime

violence by a family member (aOR ¼ 9.46;

95% CI: 5.11–17.52).

Discussion

In this Canadian study of community-

dwelling seniors we report on individual
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TABLE 1
Distribution of individual and interpersonal characteristics by sex

Characteristic Percentage (n) p value
Total (n ¼ 799) Men (n ¼ 377) Women (n ¼ 422)

Individual

Marital status

Single (never married) 4.6% (37) 3.2% (12) 5.9% (25) .000

Married/common law 66.1% (528) 77.5% (292) 55.9% (236)

Widow/widower 10.6% (85) 4.2% (16) 16.4% (69)

Separated/divorced 18.6% (149) 15.1% (57) 21.8% (92)

Perceived income

Insufficient 6.4% (51) 4.0% (15) 8.5% (36) .009

Suitable 41.1% (328) 39.3% (148) 42.7% (180)

Sufficient 52.6% (420) 56.8% (214) 48.8% (206)

Chronic diseases (mean number) 1.79 1.65 1.92 .004

Problem walking 400 m 14.3% (114) 11.5% (43) 16.9% (71) .056

Fall during last year 30.5% (244) 28.6% (108) 32.2% (136) .154

Daily living activities: one limitation or more 19.3% (154) 16.2% (61) 22.0% (93) .087

Alcohol consumption

None 22.2% (177) 16.8% (63) 27.1% (114) .000

Less than weekly 29.4% (234) 24.5% (92) 33.6% (142)

Weekly 45.3% (361) 53.5% (201) 38.0% (160)

Daily 3.1% (25) 5.3% (20) 1.2% (5)

Severity of drinking (mean number of drinks/sitting) 3.58 4.08 3.13 .000

Current Smoking 7.3% (58) 7.7 % (29) 6.9% (29) .661

Body Mass Index

Underweight 2.8% (22) 1.3% (5) 4.0% (17) .016

Normal 28.2% (225) 24.9% (94) 31.0% (131)

Overweight 31.4% (251) 34.2% (129) 28.9% (122)

Obese 37.7% (301) 39.5% (149) 36.0% (152)

Adverse childhood circumstances

Poverty 27.8% (222) 29.4% (111) 26.3% (111) .181

Hunger 5.0% (40) 4.8% (18) 5.2% (22) .453

Parents out of work 8.4% (67) 9.3% (35) 7.6% (32) .443

Parental divorce 3.4% (27) 3.2% (12) 3.6% (15) .846

Parental substance abuse 14.6% (117) 13.0% (49) 16.1% (68) .230

Witnessed violence at home 13.5% (108) 9.3% (35) 17.3% (73) .001

Interpersonal

Living situation

Living alone 28.9% (231) 17.5% (66) 39.1% (165) .000

With spouse 55.4% (443) 58.9% (222) 52.4% (221)

With spouse & child 12.5% (100) 21.5% (81) 4.5% (19)

With child 1.8% (14) 0.5% (2) 2.8% (12)

With others 1.4% (11) 1.6% (6) 1.2% (5)

Interpersonal relations (mean) 12.06 12.28 11.90 .039

Partnership quality score (mean) 17.73 18.05 17.33 .006

Social activities score (mean) 5.18 4.99 5.35 .035
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and interpersonal correlates of violence

using a life-course approach. To the best

of our knowledge, this is the first study to

use a wide range of indicators of early

adversity to assess correlates of elder

abuse. Our results help identify poten-

tially modifiable risk factors for violence.

Our violence frequency estimates suggest

that significant numbers of people who

experienced physical and psychological

violence in the past continue to be at risk

into old age. Our rates of violence were

similar to those reported in the literature,6

with psychological violence being more

common than physical. Also, lifetime

violence by a family member was more

prevalent than lifetime violence by a

partner, whereas current violence by a

partner was higher than current violence

by a family member.

We identified several factors that were

consistently associated with both current

psychological violence and lifetime violence

along with a number of factors associated

with either one or the other. With the

exception of current psychological violence

by a partner, womenwere at greater risk than

men in our study, findings comparable to

other studies that found women to be at

greater risk for all types of abuse17 as well as

verbal and physical abuse.18,19 While two

studies found men to have a higher risk for

abuse20,21 and another found no difference

by sex,22 it is difficult to interpret these

results as one study20 did not control for

potentially confounding factors such as living

situation and health status and the other

study22 may have been unable to detect an

effect due to the small proportion of men in

the study population. Interestingly, of the

outcomes we studied, the one where being

female was not associated with risk was

current psychological partner violence. Per-

haps this is because conflictual relationships

are increasingly resolved through divorce/

separation or death as we age. It has also

been hypothesized that certain risks asso-

ciated with current intimate partner violence

are either sex-neutral or more common

among men (e.g. stress related to cohabita-

tion of caregiver and victim, social isolation,

substance abuse in perpetrator, mental or

physical impairments).23

TABLE 2
Current and lifetime physical and psychological violence distribution according to sex

Type of physical and psychological violence Percentage (number) p value

Total n ¼ 799 Men n ¼ 377 Women n ¼ 422

Experienced Z 1 violent episode in previous 6 months

Psychological violence by partner (nhave partner ¼ 533) 18.0% (96) 18.2% (54a) 17.8% (42b) .1

Physical violence by partner (nhave partner ¼ 533) 0.4% (1) 0.6% (1a) 0% (0b) —

Psychological violence by family member 9.6% (77) 7.2% (27) 11.8% (50) .030

Physical violence by family member 0.4% (3) 0.8% (3) 0% (0) —

Experienced Z 1 violent episode in lifetime

Psychological violence by partner (often/frequent) 13.6% (109) 10.3% (39) 16.6% (70) .010

Physical violence by partner (sometimes/often/frequent) 4.1% (33) 0.8% (3) 7.1% (30) .000

Psychological violence by family member (often/frequent) 8.6% (69) 4.8% (18) 12.1% (51) .000

Physical violence by family member (sometimes/often/frequent) 6.4% (51) 5.0% (19) 7.6% (32) .150

Note: The proportion of physical and psychological violence by intimate partner in last 6 months is calculated for those who indicated currently having a partner: N total ¼ 533;
N mena ¼ 297; N womanb ¼ 236.

TABLE 3
Odds ratios for bivariate and multivariable models for personal and interpersonal factors correlated with current psychological

violence by intimate partner

Odds ratio (95% Confidence interval)

Bivariate
(Unadjusted models)

Adjusted multivariable
model 1

Adjusted multivariable
model 2

Adjusted multivariable
model 3

Living with spouse and children/others 1.82** (1.09–3.03) 2.13** (1.21–.3.76) 2.16** (1.19–3.86) 2.07** (1.14–3.76)

Partnership quality 0.88** (0.83–0.94) 0.83** (0.77–0.90) 0.84** (0.77–0.91) 0.84** (0.78–0.91)

Daily alcohol consumption 2.35* (1.13–4.88) 2.65* (1.14–6.20) 2.63* (1.10–6.31) 2.25** (1.07–6.15)

Problems walking 400 m 4.13** (1.46–11.7) 5.45** (1.81–16.38) 5.01** (1.56–16.09) 5.00** (1.53–16.29)

Two or more falls in the past 12 months 2.02* (1.05–3.90) 1.25* (0.66–2.38) 1.67 (0.79–3.47) 1.71 (0.82–3.60)

Lifetime violence by partner 5.87** (3.22–10.70) 5.36** (2.76–10.38) 5.29** (2.71–10.33)

Witnessed violence at home as a child 2.06* (1.13–3.75) 2.10* (1.06–4.17)

Notes: Reference categories are: living with spouse only; no problems with walking 400 m; no alcohol consumption; no falls in last 12 months; no violence by partner during lifetime; did not
witness violence at home during childhood. Multivariable model 1 includes significant sociodemographic, health status and health behaviour correlates; model 2 builds on model 1 by adding
lifetime violence by partner and/or family member; model 3 builds on model 2 by adding early childhood circumstances. All multivariable models are adjusted for immigrant status (born
outside of Canada), education, occupation and income.

*p o .05; **p o .01.
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Several factors were consistently associated

with both current psychological violence and

lifetime violence. The older people in our

study were at greater risk of experiencing a

physical or psychological violent episode

involving a family member if they had a

previous experience of violence involving

their intimate partner, had witnessed violence

between family members in childhood, and

had poor quality relationships with family

and friends. These risks for family-related

violence were present regardless of whether

the violent episode was experienced in the

previous six months or within one’s lifetime.

With respect to partner-related violence, daily

alcohol consumption was the only consistent

factor associated with both current and life-

time violent episodes of this nature. However,

previous experience of violence was also a

common factor, as previous partner-related

violence was associated with current partner-

related violence, while previous family-related

violence was associated with lifetime partner-

related violence.

We also found that creating and maintain-

ing close relationships throughout the life

course was associated with less intimate-

partner and family violence.

To our knowledge, this is the first study to

address the role of the quality of the

intimate partner relationship in elder abuse.

Several small studies of older caregivers

that did not differentiate between types of

caregiver (i.e. intimate partner or other),

found that those engaging in verbal abuse

TABLE 4
Odds ratios for bivariate and multivariable models for personal and interpersonal factors correlated with lifetime violence by intimate partner

Odds ratio (95% confidence intervals)

Bivariate
(Unadjusted models)

Adjusted multivariable
model 1

Adjusted multivariable
model 2

Adjusted multivariable
model 3

Woman 1.67* (1.10–2.54) 2.61** (1.49–4.53) 2.42** (1.38–4.25) 2.48** (1.40–4.37)

Living with child 3.81* (1.28–11.39) 2.17* (1.13–4.18) 1.92 (0.99–3.75) 1.85 (0.95–3.63)

Problems walking 400 m 6.57** (1.86–23.13) 0.70 (0.27–1.13) 0.67 (0.22–2.02) 0.70 (0.23–2.09)

At least one ADL limitation 3.08** (1.58–6.01) 2.72* (1.12–6.62) 2.30 (0.92–.5.75) 2.14 (0.85–5.39)

Two or more falls 2.51* (1.17–5.38) 1.38 (0.74–2.57) 1.40 (0.75–2.64) 1.40 (0.74–2.65)

Daily alcohol consumption 4.70** (1.88–11.74) 7.02** (2.43–20.29) 6.53** (2.21–19.26) 6.83** (2.30–20.23)

BMI obese 2.16** (1.23–3.80) 2.25** (1.27–4.00) 2.26** (1.97–6.40) 2.22** (1.23–4.00)

Lifetime violence by family member 4.16** (2.52–6.85) 3.55** (1.97–6.40) 3.07** (1.66–5.67)

Parental substance abuse 2.16** (1.33–3.52) 1.48 (0.82–2.67)

Parental divorce in childhood 3.32** (1.45–7.59) 2.79* (1.06–7.31)

Abbreviations: ADL, activity of daily living; BMI, body mass index.

Notes: Reference categories are: man; never married/single; living with spouse only; no problems with walking 400 m; no problems with daily living activities; no falls in last 12 months;
no alcohol consumption; normal BMI; no violence by family member during lifetime; did not witness parents abusing alcohol or drugs; parents did not divorce during childhood.

Multivariable model 1 includes significant sociodemographic, health status and health behaviour correlates; model 2 builds on model 1 by adding lifetime violence by family member; model 3
builds on model 2 by adding early childhood circumstances. All multivariable models are adjusted for immigrant status (born outside of Canada), education, occupation and income.

*p o .05; **p o .01.

TABLE 5
Odds ratios and 95% CI for bivariate and multivariable models for personal and interpersonal factors correlated with current psychological

violence by family member

Odds ratio (95% confidence intervals)

Bivariate
(Unadjusted models)

Adjusted multivariable
model 1

Adjusted multivariable
model 2

Adjusted multivariable
model 3

Woman 1.74* (1.07–2.84) 2.00* (1.12–3.56) 1.84* (1.03–3.30) 1.83* (1.02–3.30)

Perceived insufficient income 2.76** (1.31–5.83) 2.30 (0.97–5.48) 2.16 (0.90–5.18) 2.17 (0.90–5.24)

Living with child or others 4.79** (1.48–15.47) 2.04* (1.06–3.92) 1.88 (0.97–3.64) 1.80 (0.92–3.50)

Poor quality relationships 2.11** (1.30–3.42) 2.06** (1.24–3.42) 2.01** (1.21–3.36) 1.95* (1.16–3.26)

Lifetime violence by partner 2.68** (1.54–4.61) 2.34** (1.31–4.20) 2.29** (1.27–4.12)

Witnessed violence at home as a child 2.33** (1.33–4.09) 2.20* (1.19–4.07)

Notes: Reference categories are: man; perceived sufficient income; living with partner only; very good quality of relationships; no experience of lifetime violence by partner; never witnessed
violence at home. Multivariable model 1 includes significant sociodemographic, health status and health behaviour correlates; model 2 builds on model 1 by adding lifetime violence by family
member; model 3 builds on model 2 by adding early childhood circumstances. All multivariable models are adjusted for immigrant status (born outside of Canada), education, occupation and
income.

*p o .05; **p o .01.
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were more likely to report a poor relation-

ship with the victim prior to disability than

those not engaging in abuse.24 Partnership

quality in our study was determined by

questions that addressed issues of perceived

respect, appreciation and understanding by

the intimate partner, and was among the

strongest correlates of current violence by a

partner. This is consistent with other studies

that demonstrated large increases in risk for

physical, psychological and overall abuse

when the older person reports frequent

arguing or poor relations with their

family.6,17,21 This result underlined that

interpersonal relations between partners

remain a central factor of concern when

addressing and tackling violence between

partners, especially considering this asso-

ciation was independent of individual beha-

viour and health-related functional status.

Our results demonstrate the importance of

the life course in explaining correlates of

partner and family violence among older

Canadians. In fact, previous experience of

violence and adverse circumstance in child-

hood appeared as the strongest independent

correlates of current psychological violence

in elder adults. Two other Canadian studies

that addressed elder abuse using a life-

course perspective found that previous

experiences of violence significantly

increased risk for present abuse. A study

of those aged 55 years and older reported

that those who were abused before the age

of 18 had a greater risk of abuse in older

adulthood, independent of all other fac-

tors.22 Similarly, a more representative

sample of household-dwelling Canadians

aged 65 to 80 years found that those

reporting an incident of sexual assault prior

to the age of 60 were at greatest risk for

recent physical assault.7 Existing research

indicates that, for women in particular,

childhood victimization influences future

intimate relationships and increases the

likelihood of victimization.25 As significant

numbers of older people are now experien-

cing or have experienced violence perpetu-

ated by their family and/or partner,

preventive efforts and policies should aim

at breaking the circle of violence in the

earliest possible stages.

Our study is one of the first to document the

ongoing impact of early adversity on sub-

sequent partner and family violence in

older Canadians. In our cohort, those

whose parents divorced during the victim’s

childhood were almost three times more

likely to report lifetime violence by their

partner, suggesting that early family disrup-

tion is a marker of childhood adversity and

one with lifelong effects. In addition,

although not significant when controlling

for other factors, parental alcohol or drug

abuse during the victim’s childhood also

seemed to have a subsequent impact,

increasing the risk of exposure to both

partner and family lifetime violence. Of

particular note, witnessing violence

between family members early in life was

the strongest predictor of ongoing family

violence in later adulthood. Other studies

not specific to older populations appear to

TABLE 6
Odds ratios and 95% CI for bivariate and multivariable models for personal and interpersonal factors correlated with lifetime

violence by family member

Odds ratio (95% confidence intervals)

Bivariate
(Unadjusted models)

Adjusted Multivariable
model 1

Adjusted Multivariable
model 2

Adjusted Multivariable
model 3

Woman 2.28** (1.41–3.69) 2.12** (1.17–3.82) 1.90* (1.05–3.45) 1.96* (1.02–3.78)

Widowed 2.34* (1.22–4.51) 1.64 (0.79–3.40) 1.61 (0.76–3.37) 1.79 (0.79–4.05)

Divorced/separated 2.63** (1.55–4.44) 1.62 (0.89–2.96) 1.23 (0.65–2.32) 1.17 (0.58–2.36)

Suitable income 2.46** (1.51–4.01) 2.28** (1.31–3.97) 2.22** (1.27–3.88) 2.24* (1.19–4.22)

Insufficient income 3.41** (1.55–7.53) 1.95 (0.71–5.31) 1.95 (0.71–5.36) 2.39 (0.76–7.46)

Few relationships 4.51** (1.97–10.34) 4.22** (1.65–10.78) 4.28** (1.64–11.17) 3.92* (1.34–11.42)

Poor quality relationships 2.47** (1.54–3.97) 2.27** (1.34–3.84) 2.22** (1.30–3.78) 2.11* (1.15–3.86)

Problems walking 400 m 3.01** (1.41–6.41) 1.07 (0.35–2.95) 1.01 (0.34–2.98) 1.08 (0.31–3.77)

At least one ADL limitation 4.70** (2.44–9.05) 2.48* (1.05–5.84) 2.13 (0.89–5.10) 1.53 (0.58–4.05)

Current smoker 2.90** (1.52–5.54) 2.15 (1.00–4.63) 2.16 (1.00–4.69) 1.94 (0.82–4.62)

Lifetime violence by partner 4.16** (2.52–6.85) 3.48** (1.96–6.19) 3.58** (1.88–6.83)

Hunger in childhood 4.46** (2.20–.9.01) 1.61 (0.58–4.44)

Parental substance abuse 4.03** (2.46–6.60) 1.57 (0.81–3.04)

Parental divorce in childhood 3.69** (1.57–8.71) 1.89 (0.60–5.97)

Witnessed violence at home as a child 12.54** (7.63–20.6) 9.46** (5.11–17.52)

Abbreviation: ADL, activity of daily.

Notes: Reference categories are: man; being married; sufficient income; very good quality of relationships; no problems with walking 400 m; no problems with daily living activities; no
experience of lifetime violence by partner; no hunger in childhood; no parental divorce; did not witness parents abusing alcohol or drugs; never witnessed violence at home.

Multivariable model 1 includes significant sociodemographic, health status and health behaviour correlates; model 2 builds on model 1 by adding lifetime violence by family member; model 3
builds on model 2 by adding early childhood circumstances. All multivariable models are adjusted for immigrant status (born outside of Canada), education, occupation and income.

*p o .05; **p o .01.

Vol 36, No 3, March 2016
Health Promotion and Chronic Disease Prevention in Canada

Research, Policy and Practice51



reinforce this, reporting that childhood

physical abuse or witnessing inter-parental

violence are strongly and independently

associated with recent intimate partner

physical and emotional abuse.26 Our find-

ings are in keeping with a growing literature

describing how adversity during childhood

has an incremental, long-lasting and harm-

ful impact on many aspects of adult

physical and mental well-being.27

Our study also identified a number of other

independent correlates of lifetime violence

and current psychological violence, includ-

ing living arrangements and having poorer

health/functional status. Living with spouse

and children and/or other cohabitants con-

stituted an independent correlate of part-

ner violence, suggesting tensions related to

shared living space as well as economic

dependence of older adults on others. In

fact, marital, family/child and health stress

were among the most cited stressors per-

ceived as causes of aggression between

partners.28 In addition, functional problems

such as falls (more than twice in last

12 months) and mobility issues (difficulty

walking 400 metres) were strong correlates

of current partner violence. These results

suggest that the additional stresses related to

incapacities arising as part of aging may add

strain to a relationship. The literature sup-

ports these findings: individuals with dis-

abilities, including older adults, are generally

more at risk of victimization than are able-

bodied persons. Thus seniors with disabil-

ities or those needing assistance with daily

living activities may be especially vulnerable

to victimization at the hands of caregivers, in

this case their current partners.29 The con-

nection between functional status and vio-

lence may mean that the stresses inherent in

incapacity can translate into intimate partner

violence. Finding ways to alleviate caregiver

strain might therefore have a beneficial effect

and reduce risk of violence.

Limitations

Sampling methods may have contributed

to the presence of mild to moderate

selection biases in the study, resulting in

our under- or over-estimating the degree of

association between some variables and

violence outcomes. The study sample was

a voluntary one and may not be represen-

tative of the population of community-

dwelling older adults with respect to the

variables measured. For example, exclu-

sion criteria based on cognitive health

status meant that more severely disabled

older adults did not participate in the

study. With regard to potential non-

response bias, we believe that response

rates in our study were higher in more

educated individuals. Should violence be

reported more frequently in individuals

who are less educated, such differences in

response rates would have biased our

estimates. Retrospective reports of lifetime

violence and adverse childhood experi-

ences could also be subject to recall bias,

although the exclusion of those at risk for

dementia should minimize this. Social

desirability leading to underreporting of

violence cannot be excluded due to the

real possibility that participants may not

want to reveal negative behaviours of their

partner or family members. Combining

physical and psychological interpersonal

violence was necessary in our study in

order to increase the number of events for

each of the outcomes. A recent systematic

review suggests that, independent of type

of violence (psychological, physical, sex-

ual, financial, neglect), many risk factors

are common to psychological and physical

violence.30 However, future studies should

carefully examine the possible differences

in violence correlates that are specific to

each type of interpersonal violence. The

low absolute prevalence of physical vio-

lence also suggests caution when inter-

preting results related to this experience.

In addition, because of the limited power of

the study, we were unable to report on the

effect of interactions between study corre-

lates on the estimated association measures.

Other key factors not addressed in this study

include dependency of the victim on the

perpetrator (or vice versa), characteristics of

the perpetrator (e.g. mental health, stress

related to care burden) as well as other

personal and sociocultural characteristics.31

Conclusions

Very little Canadian research has specifically

addressed interpersonal violence among

older adults. We included an extensive list of

possible individual and interpersonal corre-

lates of interpersonal violence, and identified

the most persistent associations with current

and past self-reported violence in Canadian

community-dwelling older adults. Identifying

individual and interpersonal level factors

could inform strategies for preventing current

psychological violence such as those designed

to promote attitudes, beliefs and behaviours

aimed at reducing conflicts and fostering

problem solving skills.16 Some older adults

experienced lifetime violence both by a

partner and a family member, revealing

trajectories of cumulative violence. As Johan-

nesen and LoGiudice32 suggested, the con-

nections between types of violence at different

stages of the life course and different patterns

of abuse must be identified and better under-

stood in order to develop appropriate preven-

tion programs and interventions for children,

women and families.
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Abstract

Introduction: Changes in physician reimbursement policies may hinder the collection of

billing claims in administrative data; this can result in biased estimates of disease

prevalence and incidence. However, the magnitude of data loss is largely unknown. The

purpose of this study was to estimate completeness of capture of disease cases for Manitoba

physicians paid by fee-for-service (FFS) and non-fee-for-service (NFFS) methods.

Methods: Manitoba’s administrative data were used to identify a cohort (Z 20 years)

with a new diabetes medication between 1 April, 2007, and 31 March, 2009. Cohort

members were classified by payment method of the prescribing physician (i.e. FFS vs.

NFFS). The cohort was then classified as missing or not missing a diabetes diagnosis

using physician claims and hospital records. Then, w2 statistics were used to test for

differences in the characteristics of the two groups.

Results: The cohort consisted of 12 394 individuals; 86.4% had a prescription for a

diabetes medication from an FFS physician. A total of 1172 physicians (81.8% FFS)

prescribed these medications for the cohort. Cohort members with a prescription from an

FFS physician were older and more likely to reside in the urban Winnipeg health region

than those with a prescription from a NFFS physician. A greater percentage of NFFS

physicians’ cases were missing a diabetes diagnosis (18.7% vs. 14.9% for FFS physicians).

Conclusion: The results suggest minimal loss of physician claims associated with

remuneration policies in Manitoba. This method of assessing data completeness could be

applied to other chronic diseases and jurisdictions to estimate completeness.

Keywords: chronic disease, medical records, surveillance, data quality

Introduction

Electronic administrative health data are

used extensively in Canada and internation-

ally to conduct population-based chronic

disease research and surveillance.1,2 These

data are popular for several reasons: they

are timely; they contain information about

numerous individuals; and they are rela-

tively inexpensive to access and use. Elec-

tronic physician claims data, which capture

billing records or claims for outpatient

physician contacts with patients, are a rich

resource for research and surveillance

because the vast majority of people with a

chronic disease will maintain regular con-

tact with a physician for disease manage-

ment and treatment.

However, the quality of administrative

health data available for research and

Highlights

� Physician claims data are useful for

research into and surveillance of the

health of Canadians.
� More doctors are being paid in

different ways, and many are moving

from fee-for-service (FFS) payment to

non-fee-for-service (NFFS) payment.

Physician claims data may miss

information on patient contacts from

physicians receiving NFFS payments.
� We used population-based diabetes

prescription drug records to estimate

the completeness of physician claims

in Manitoba.
� 14.9% of people with a diabetes pres-

cription from an FFS doctor did not

have a diabetes diagnosis for 2 years

before and 2 years after getting the

prescription.
� 18.7% of people with a diabetes

prescription from a NFFS physician

did not have a diabetes diagnosis for

2 years before and 2 years after

getting the prescription.
� The loss of data due to missed

claims is probably small. However,

this loss of data means disease

incidence is underestimated.
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surveillance has been questioned, resulting

in a number of studies on this topic. Most of

these studies have examined the validity of

diagnostic information3-6 even though mul-

tiple aspects of quality must be assessed to

ensure the data are fit for research and

surveillance purposes. For example, com-

plete capture of the population is essential

to ensure unbiased research and surveil-

lance results. Gaps in completeness can

result in estimation problems similar to

those encountered with non-response bias

in survey data.7

The information in physician claims data is

used to remunerate physicians on a fee-for-

service (FFS) basis for the services they

provide to patients. Non-FFS (NFFS) phy-

sicians, who are paid by salary or contract,

often use a shadow-billing claims submis-

sion process in which they submit parallel

claims. However, this process does not

always consistently capture information on

service encounters. A 2009 study reported

underestimation of diabetes incidence due

to incomplete capture of shadow-billed

claims in Ontario.8 However, it is not

known how widespread this problem is.

As national and international health care

systems increasingly adopt new models for

primary care service delivery and move

physicians onto alternate payment plans,

the comprehensive capture of physician

encounter data is threatened.9

The purpose of our study was to estimate

completeness of capture of chronic disease

cases associated with missed NFFS physi-

cian shadow-billed claims in administra-

tive health data. The specific focus of this

study is diabetes because diagnosis codes

in administrative data have demonstrated

good sensitivity and specificity for dia-

betes case ascertainment and diabetes

surveillance using electronic administra-

tive data is of interest worldwide.5

Method

Data sources

We used data from the province of Mani-

toba, which has a population of approxi-

mately 1.2 million according to the 2011

Statistics Canada Census. The Manitoba

Centre for Health Policy houses multiple

electronic administrative databases that can

be anonymously linked via a unique perso-

nal health identification number. Manitoba,

like other Canadian provinces, has a uni-

versal health care system, which means that

virtually the entire provincial population is

registered to receive health care benefits.

Physicians paid via the FFS method submit

all billing claims to the provincial ministry

of health. Physicians paid by NFFS meth-

ods are required to submit parallel sha-

dow-billed claims to the ministry of

health, but the extent of compliance with

this requirement is unknown given that

the remuneration of NFFS physicians does

not depend on the submitted claims and

the shadow-billed claims are not normally

audited. A single diagnosis is recorded on

each claim using International Classifica-

tion of Diseases, 9th revision, Clinical

Modification (ICD-9-CM) codes. Hospital

abstracts, which are completed when a

patient is discharged from an acute care

facility, contain diagnoses recorded using

the International Classification of Diseases,

10th revision, Canadian version (ICD-10-

CA) codes. Each record captures up to

25 diagnoses. Prescription drug records

are from the Drug Programs Information

Network (DPIN), a centralized, electronic,

point-of-sale database connecting all retail

pharmacies in Manitoba. For each dispen-

sation, information is collected on the

date, drug attributes such as dosage and

drug identification number, and the pre-

scriber identification number. The popula-

tion registry contains dates of health

insurance coverage as well as demo-

graphic information such as date of birth,

sex and location of residence. The provider

registry contains quarterly snapshots of

physician characteristics, including date of

birth, specialty, practice location, provider

identification number and method of pay-

ment. The most recent update to the

registry that we used in our study was

the first quarter (i.e. January to March) of

2009.

Manitoba’s administrative health data have

been extensively used in chronic disease

research and surveillance studies.10-12

Ethics approval was received from the

Manitoba Health Research Ethics Board

and permission to access the study data

was provided by the Manitoba Health

Information Privacy Committee.

Study cohort

We identified a cohort of incident adult

diabetes cases from prescription drug records,

which have demonstrated excellent sensitiv-

ity for diabetes case ascertainment.13 The

cohort inclusion criteria were (1) at least one

prescription with an Anatomical Therapeutic

Chemical (ATC) code of A10 (i.e. drugs for

diabetes) in the two-year observation period

from fiscal year 2007/08 to 2008/09 (a fiscal

year extends from 1 April to 31 March);

(2) continuous health insurance coverage

during the two-year period before and two-

year period after the index prescription date,

that is the date that a diabetes prescription

medication was first identified in the DPIN

database during the observation period; and

(3) at least 20 years of age at the index

prescription date. Individuals were excluded

from the study if they had a prescription with

an ATC code of A10 within the 730 days prior

to their index prescription date.

The ATC code A10 captures blood glucose-

lowering drugs such as metformin and

insulins and their analogues but not sup-

plies such as glucose test strips. A 2009

study used a one-year period to exclude

non-incident cases,8 but to increase the

likelihood that the cohort members were

newly prescribed with a diabetes medica-

tion we extended this to two years.

The prescriber identification number asso-

ciated with the index diabetes medication

prescription was anonymously linked to

the corresponding number in the provider

registry to determine physician payment

method (i.e. FFS, NFFS). Individuals were

excluded if the payment method of the

provider who made the index prescription

was not recorded in the registry. The

cohort members were stratified into two

mutually exclusive groups: (1) individuals

with an index prescription from an FFS

physician, and (2) individuals with an

index prescription from a NFFS physician.

Study variables

Diabetes diagnoses in administrative data

were identified using the Canadian Chronic
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Disease Surveillance System (CCDSS) dia-

betes case definition, which requires one

hospitalization or two physician billing

claims with an ICD-9 code of 250.00 or

ICD-10-CA code of E10-E14 within a two-

year period.4,14 The diabetes diagnosis date

was the date on which a diagnosis was

recorded in hospital records or the date of

the first diagnosis in physician billing

claims. Cohort members who met the case

definition requirements anywhere in the

period that extended from two years before

the index prescription date to two years

after the index prescription date were

classified as captured cases. All other cohort

members were classified as missed cases.

The cohort was characterized in terms of its

sociodemographic characteristics, including

age group, sex, income quintile, and health

region of residence. Age group was categor-

ized as less than 65 years and 65 years and

above. Income quintile was an area-level

measure based on average household income

from the Statistics Canada Census. Every

individual’s postal code extracted from the

population registry was assigned to a dis-

semination area (DA), the smallest geogra-

phic unit for which census data are reported.

The Manitoba population was then divided

into five roughly equal groups according to

the DA average household income;15 this was

done separately for urban and rural popula-

tions. Health region of residence was classi-

fied as Winnipeg and non-Winnipeg. The

latter encompasses four rural health regions:

Interlake-Eastern, Northern, Prairie Moun-

tain, and Southern Health-Santé Sud. First

Nations reserves are primarily located out-

side of the Winnipeg health region. All socio-

demographic characteristics were measured

at the index prescription date.

Because patients with more advanced dia-

betes (i.e. greater comorbidity) were more

likely to be detected by the CCDSS case

definition,8 we investigated the prevalence of

selected cardiovascular comorbid conditions

in the cohort using diagnoses in hospital

discharge abstracts. These conditions included

hypertension (ICD-10-CA I10–I13, I15), con-

gestive heart failure (ICD-10-CA I50), acute

coronary syndromes (ICD-10-CA I21, I22, I23,

I24.9, I20.0, I20.1), cerebrovascular disease

(i.e. stroke: ICD-10-CA I60, I61, I63, I64) and

atrial fibrillation (ICD-10-CA I48). However,

given that the frequencies were quite small for

some conditions, we classified them as

‘‘hypertension only’’ and ‘‘all cardiovascular

comorbid conditions.’’

The physicians who prescribed diabetes

medications for study cohort members were

characterized by sex, age group (o 35 years,

35–60 years, orZ 61 years), health region of

practice (Winnipeg vs non-Winnipeg), and

specialty (specialist vs general practitioner).

All physician characteristics were measured

at the index prescription date.

Statistical analyses

We described the study cohort and their

prescribing physicians using frequencies

and percentages. A w2 statistic was used to

test for differences in characteristics

between the FFS and NFFS groups. We

estimated the percentage of cohort mem-

bers with a missing diabetes diagnosis;

this was done for the entire cohort, as well

as stratified by age group.

We estimated the crude diabetes incidence

rate for the adult (Z 20 years) Manitoba

population in the period from 2007/8 to 2008/

09 using the CCDSS case definition. The total

adult registered population from the Manitoba

population registry comprised the denomina-

tor.We calculated the observed rate, as well as

rates adjusted for missed cases.

All analyses were conducted using SAS

version 9.3 (SAS Institute Inc., Cary, NC,

USA).16

Results

A total of 73 719 individuals received a

diabetes prescription in 2007/08 or 2008/09.

After we applied our exclusion criteria

(i.e. no continuous provincial health

insurance coverage [8.0%]; diabetes med-

ication use in the 730 days prior to the

index prescription date [74.3 %]; o 20

years of age at the index date [0.4%];

index prescription written by a physician

whose payment method could not be

ascertained [0.5%]), 12 394 individuals

were retained in the cohort.

The majority (86.4%) of study cohort

members received their index prescription

from an FFS physician (Table 1). In general,

individuals who received their index pre-

scription from FFS physicians were more

likely than those who received their index

prescription from NFFS physicians to be

older, Winnipeg residents, and from the

lowest urban income quintile (all po .001).

A total of 1172 physicians prescribed

diabetes medications to at least one cohort

member during the observation period

(Table 2). On average, each FFS physician

prescribed to 11.2 cohort members and

each NFFS physician prescribed to 7.9

cohort members. Compared to the NFFS

physicians, FFS physicians were more

likely to be older, specialists, and to

practice in Winnipeg (all p o .001). There

was no difference between FFS and NFFS

physicians on sex (p ¼ .086).

A higher percentage of cohort members with

a missed diagnosis received their index

prescription from a NFFS physician than

those who received their prescription from an

FFS physician (18.7% vs. 14.9%; p o .001;

Table 3). When the analysis was stratified by

age, a higher percentage of cohort members

aged less than 65 years with a missed

diagnosis were observed for the NFFS cohort

than the FFS cohort (20.4% vs. 16.5%;

p o .001). The percentages for those indi-

viduals aged 65 years or more were not

significantly different (p ¼ .174).

Cohort members with a missed diagnosis

who had their index prescription from a

NFFS physician were more likely to be

male, non-Winnipeg residents, and in the

lowest rural income quintiles than those

who received their prescription from an

FFS physician (p o .001; Table 4).

Of the cohort members who had their index

prescription from an FFS physician, those

whose diagnosis was captured in adminis-

trative data were more likely to be hospita-

lized for cardiovascular comorbid diseases

than those whose diagnosis was missed

(p o .001; Table 5). Similarly, those of the

NFFS cohort whose diagnosis was captured

were more likely to be hospitalized for

cardiovascular comorbid diseases than those

whose diagnosis was missed (p o .001).

Based on the CCDSS case definition for

diabetes, 12 877 newly diagnosed adult

(Z 20 years) cases of diabetes were identified
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in Manitoba during fiscal years 2007/08 to

2008/09. This resulted in a crude observed

incidence rate of 1.6 % (Figure 1). However,

when this observed rate was adjusted for

missed cases from NFFS physicians, the rate

increased to 1.7%, and when it was further

adjusted for missed cases from both FFS and

NFFS physicians, it increased to 1.9%.

Discussion

Overall, compared to FFS physicians, fewer

NFFS physicians prescribed diabetes medica-

tions in Manitoba during the study time

period, and the two groups of physicians

differed in age, specialty and health region of

practice. A greater percentage of NFFS

physicians practised in non-Winnipeg health

regions than in the Winnipeg health region,

probably because provincial programs pro-

viding physicians with alternative payment

options to encourage them to work in rural

and remote parts of the province.

When we used prescription drug records

as the reference data source, we found

incomplete diabetes diagnosis information

for cohort members seen by both FFS and

NFFS physicians, although NFFS physi-

cians missed a greater percentage of

diagnoses. Potential sources of missing

diagnostic information include misclassifi-

cation bias due to less-than-perfect sensi-

tivity of diagnosis information and missing

data bias due to few NFFS physicians

shadow billing. Assuming that the sensi-

tivity of diabetes diagnoses is the same for

both FFS and NFFS physicians, the results

suggest that 3.8% of physician billing

claims were missing in Manitoba due to

a lack of shadow billing. There were

differences in the percentage of missed

cases by age group for both FFS and NFFS

physicians, suggesting that the sensitivity

of ascertainment is different for younger

and older cohort members.

An earlier study conducted using Ontario’s

physician claims data,8 reported that 23.7%

of diabetes diagnoses were missing from

NFFS physician billing claims; we found

18.7% missing diagnoses in the NFFS

physician billing claims in Manitoba. The

Ontario study focussed exclusively on exam-

ining diagnoses missing by NFFS physicians,

TABLE 1
Characteristics of the study cohort, by method of remuneration for the prescribing physician

Characteristics Cohort

FFS physicians, n (%) NFFS physicians, n (%) All physicians, n (%)

Totala 10 714 (86.4) 1680 (13.6) 12 394 (100.0)

Age group, years**

20–64 7733 (72.2) 1305 (77.7) 9038 (72.9)

Z 65 2981 (27.8) 375 (22.3) 3356 (27.1)

Sex*

Male 5468 (51.0) 907 (54.0) 6375 (51.4)

Female 5246 (49.0) 773 (46.0) 6019 (48.6)

Health region**

Winnipeg 6403 (59.8) 339 (20.2) 6742 (54.4)

Non-Winnipeg 4311 (40.2) 1341 (79.8) 5652 (45.6)

Income quintile**

Urban Q1/Q2 (lowest) 3079 (28.7) 191 (11.4) 3270 (26.4)

Urban Q3 1206 (11.3) 58 (3.5) 1264 (10.2)

Urban Q4/Q5 (highest) 2136 (19.9) 76 (4.5) 2212 (17.8)

Rural Q1/Q2 (lowest) 1636 (15.3) 754 (44.9) 2390 (19.3)

Rural Q3 785 (7.3) 192 (11.4) 977 (7.9)

Rural Q4/Q5 (highest) 1085 (10.1) 347 (20.7) 1432 (11.6)

Missing 787 (7.4) 62 (3.6) 849 (6.8)

Abbreviations: FFS, fee-for-service; NFFS, non-fee-for-service.
aPercentages for this row are based on the row total; all other tabled percentages are based on column totals for each variable.

*p o .05.

**p o .001.

TABLE 2
Characteristics of physicians who prescribed diabetes medications to the study cohort, by

method of remuneration

Characteristics Cohort

FFS physicians, n (%) NFFS physicians, n (%) All physicians, n (%)

Totala 959 (81.8) 213 (18.2) 1172 (100.0)

Age group, years**

o 35 124 (12.9) 38 (17.8) 162 (13.8)

35–60 689 (71.9) 167 (78.4) 856 (73.0)

Z 61 146 (15.2) 8 (3.8) 154 (13.1)

Sex

Male 664 (69.2) 134 (62.9) 798 (68.1)

Female 295 (30.8) 79 (37.1) 374 (31.9)

Specialty**

Specialist 211 (22.0) 16 (7.5) 227 (19.4)

General practitioner 727 (75.8) 187 (87.8) 914 (78.0)

Missing 21 (2.2) 10 (4.7) 31 (2.6)

Health region**

Winnipeg 645 (67.3) 76 (35.7) 721 (61.5)

Non-Winnipeg 314 (32.7) 137 (64.3) 451 (38.5)

Abbreviations: FFS, fee-for-service; NFFS, non-fee-for-service.

Note: A variable without asterisks indicates no statistically significant difference between the FFS and NFFS groups.
aPercentages for this row are based on the row total; all other tabled percentages are based on column totals for each variable.

**p o .001.
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while our study compared FFS and NFFS

physicians. Inclusion of FFS physicians

allows for investigation about the effects of

shadow billing on the proportion of missed

diabetes diagnosis information in physician

billing claims. The Ontario study also used

varying follow-up periods to capture dia-

betes diagnosis before and after the diabetes

prescription date, up to a maximum of nine

years. In addition, unlike the Ontario study,

which focussed only on the older population

(i.e.Z 65 years), we included all individuals

20 years and older and investigated missing

data in both younger and older age groups.

We found a higher percentage of missed

diagnoses in the younger age group than

the older age group, an expected finding

because older people are more likely to have

a higher disease burden and therefore be

hospitalized or have regular contact with a

primary care physician.

Given that this study has demonstrated

data loss associated with a lack of shadow

billing by NFFS physicians, it is important

to consider strategies for adjusting pre-

valence and incidence estimates for possi-

ble underestimation. One strategy is to use

other population-based data such as elec-

tronic medical records, which are increas-

ingly being adopted in population-based

chronic disease research and surveillance

studies,17 and prescription drugs data

sources to supplement physician claims

records for disease surveillance. For exam-

ple, based on the CCDSS case definition,

we estimated a 1.6% crude diabetes

incidence rate in the Manitoba population

aged 20 years and over during the study

period. However, when cases identified in

the prescription drugs data were used to

adjust for underestimation, the incidence

rate increased to 1.9%.

Alternatively, simulation studies and pre-

dictive modelling could be used to produce

adjusted estimates of disease prevalence,

as has been done in previous research.18,19

Specifically, we found that both patient

and physician characteristics differed sig-

nificantly between the FFS and NFFS

groups. Also, we found that the presence

of comorbid cardiovascular conditions

was associated with whether a patient’s

diabetes diagnosis was captured by the

CCDSS case definition. These factors could

TABLE 3
The study cohort with a captured and missed diabetes diagnosis by age group and method of

remuneration of the prescribing physician

Age group Cohort

FFS physician, n (%) NFFS physician, n (%)

20–64 years**

Captured diagnosis 6458 (83.5) 1039 (79.6)

Missed diagnosis 1275 (16.5) 266 (20.4)

Z 65 years

Captured diagnosis 2661 (89.3) 326 (86.9)

Missed diagnosis 320 (10.7) 49 (13.1)

All ages**

Captured diagnosis 9119 (85.1) 1365 (81.3)

Missed diagnosis 1595 (14.9) 315 (18.7)

Abbreviations: FFS, fee-for-service; NFFS, non-fee-for-service.

Notes: Cases were classified as captured or missed based on the presence/absence of a diabetes diagnosis in physician billing
claims and hospital discharge abstracts. Age group without asterisks indicates no statistically significant difference between the
FFS and NFFS groups.

**p o .001.

TABLE 4
Characteristics of cohort members with a missed diabetes diagnosis in administrative data by

method of remuneration of the prescribing physician

Characteristics Cohort

FFS physicians, n (%) NFFS physicians, n (%) All physicians, n (%)

Totala 1595 (83.5) 315 (16.5) 1910 (100.0)

Age group, years

20–64 1275 (79.9) 266 (84.4) 1541 (81.0)

Z 65 320 (20.1) 49 (15.6) 369 (19.0)

Sex**

Male 444 (27.8) 146 (46.3) 590 (30.9)

Female 1151 (72.2) 169 (53.7) 1320 (69.1)

Health region**

Winnipeg 847 (53.1) 56 (17.8) 903 (47.3)

Non-Winnipeg 748 (46.9) 259 (82.2) 1007 (52.7)

Income quintile**

Urban Q1/Q2 (lowest) 411 (25.8) 34 (10.8) 445 (23.3)

Urban Q3 174 (10.9) 10 (3.2) 184 (9.6)

Urban Q4/Q5 (highest) 269 (16.9) 7 (2.2) 276 (14.5)

Rural Q1/Q2 (lowest) 330 (20.7) 165 (52.4) 495 (25.9)

Rural Q3 112 (7.0) 37 (11.7) 149 (7.8)

Rural Q4/Q5 (highest) 176 (11.0) 53 (16.8) 229 (12.0)

Missing 123 (7.7) 9 (2.9) 132 (6.9)

Abbreviations: FFS, fee-for-service; NFFS, non-fee-for-service.

Note: A variable without asterisks indicates no statistically significant difference between FFS and NFFS groups.

aPercentages for this row are based on the row total; all other tabled percentages are based on column totals for each variable.

*p o .05.

**p o .001.
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be included in predictive models to esti-

mate disease prevalence. In a recent

study,20 we included physician character-

istics in predictive models to adjust for

underestimation of diabetes prevalence

due to a loss of physician claims.

Strengths and limitations

Our study has some limitations. First,

physicians were classified as either FFS or

NFFS, but some physicians may receive

both types of remunerations at the same

time or change from one method to another.

Given that we only used two fiscal years of

diabetes prescription information, the pos-

sibility of physicians switching payment

method during the study period is likely to

be minimal, but the Manitoba provider

registry does not allow us to make a clear

distinction between physicians who may be

receiving both types of remuneration.

Second, the results may be sensitive to the

definitions used to ascertain missed and

non-missed cases. We examined the two-

year period pre- or post-index prescription

date; this period was chosen to align with

the CCDSS diabetes case definition from

administrative health data. While it is

possible that individuals without diabetes

might receive a prescription for a diabetes

drug, this is unlikely; previous research has

shown excellent specificity and sensitivity of

prescription drug records for diabetes case

ascertainment.13 Lastly, diabetes patients

treated with lifestyle modification only

would not be captured in prescription drug

data. However, this represents a general

problem of underestimation of any chronic

condition treated with only lifestyle mod-

ification when using administrative data to

estimate prevalence or incidence.

Conclusions

In this study, we adopted a population-

based approach to assess the completeness

of physician claims data for chronic disease

studies. We relied on prescription drug data

to evaluate completeness; this source is

known to be sensitive for ascertaining

diabetes cases.13 Our study showed that

the loss of data due to missed shadow-billed

claims is small. At the same time, this loss

of data contributes to an underestimation of

disease incidence. The method we used can

be readily applied over time and to data

from other provinces or territories. The

results obtained for diabetes could be

compared to the results obtained for other

chronic conditions to assess consistency of

conclusions about data completeness.
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