
ORIGINAL RESEARCH ARTICLE Open Access

A new marker of primary care utilization -
annual accumulated duration of time of
visits
Talya A. Nathan1*, Arnon D. Cohen2 and Shlomo Vinker1

Abstract

Background: Most of the research on primary care workload has focused on the number of visits or the average
duration of visits to a primary care physician (PCP) and their effect on the quality of medical care. However, the
accumulated annual visit duration has yet to be examined. This measure could also have implications for the
allocation of resources among health plans and across regions. In this study we aimed to define and characterize
the concept of "Accumulated Annual Duration of Time" (AADT) spent with a PCP.

Method: A cross-sectional study based on a national random sample of 77,247 adults aged 20 and over. The
study’s variables included annual number of visits and AADT with a PCP, demographic characteristics and chronic
diseases. The time period was the entire year of 2012.

Results: For patients older than 20 years, the average annual number of visits to a PCP was 8.8 ± 9.1, and the
median 6 ± 10 IQR (Interquartile Range). The mean AADT was 65.8 ± 75.7 min, and the median AADT was 43 ± 75
IQR minutes. The main characteristics of patients with a higher annual number of visits and a higher AADT with a
PCP were: female, older in age, a higher Charlson index and a low socio-economic status. Chronic diseases were
also found to increase the number of annual visits to a PCP as well as the AADT, patients with chronic heart failure
had highest AADT in comparison to others (23.1 ± 15.5 vs. 8.6 ± 8.9 visits; and 165.3 ± 128.8 vs. 64.5 ± 74 min). It
was also found that the relationship between AADT and age was very similar to the relationship between
visits and age.

Conclusion: While facing the ongoing increase in a PCP’s work load and shortening of visit length, the concept of
AADT provides a new measure to compare between different healthcare systems that allocate different time frames for
a single primary care visit. For Israel, the analysis of the AADT data provides support for continued use of the number
of visits in the capitation formula, as a reliable and readily-accessible indicator of primary care usage.
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How this fits in
Novel concept of "Accumulated Annual Duration of
Time" spent with a primary care physician as a new
measure to assess health services.

– We present a new measure "The accumulated
annual visit duration" with primary care physicians
that had not been evaluated in the literature.

– Our findings support cumulative duration as a
parallel mean to the number of visits for health
services assessment. This novel concept may serve as
a new standardized comparative measure to evaluate
and unify the characteristics of high quality primary
care.

– New primary care guidelines should also refer to the
optimal amount of time needed to be spent on
health topics within the visit, rather than focusing
on the number of visits.

Background
Primary care visits
The primary care visit remains the principal opportunity
for health care providers to address patient’s needs. The
results of the Israel Central Bureau of Statistics (ICBS) for
2009 indicate that the annual average number of visits to
the primary care physician (PCP) is 6.2 in the general
population of Israel and 16.1 for ages 65 and over. Age
and the number of visits of patients with chronic diseases
were found to be factors that significantly increase the an-
nual average number of visits [1]. The most recent data
found by us suggests that the mean duration of a visit with
an Israeli PCP is 10.4 min [2].
The annual average number of visits can vary substan-

tially across countries. One study in the United States
calculated a mean of 1.6 PCP (defined as visits to a
general practitioner, family physician, pediatrician,
geriatrician, or general internist) yearly visits per person
as of 2008 [3]. In the WHO European Region, the
average outpatient contacts per person per year in 2006
was 7.85, and country specific averages for 2006 or the
latest available year were 7.0 in Germany, 9.5 in Spain,
5.4 in the United Kingdom, 5.7 in the Netherlands, 6.6
in Belgium and 11.0 in Switzerland [4].
There is also significant cross-country variation in visit

duration. In the United States, 2006 data from the Centers
for Disease Control and Prevention (CDC) found that the
mean duration of face-to-face visits with PCPs (general or
family practice) was 19.5 min [5]. In Europe, it was found
that the mean length of a visit with a PCP (general practi-
tioner) was 7.6 min in Germany, 7.8 min in Spain, 9.4 min
in the United Kingdom, 10.2 min in the Netherlands,
15.0 min in Belgium and 15.6 min in Switzerland [6]. A
study by Bindman et al. found in a 2001–2 cross-sectional
analysis that the average duration of a face-to-face visit with

a PCP in the US (general internists, general pediatricians,
and family practitioners) was 16.5 min, about 10% longer
than with general practitioners in Australia (14.9 min) and
New Zealand (15 min). Visit lengths were longer in the US
for all age and gender groups. Because the average number
of primary care visits per capita was greater in New Zealand
and Australia, however, the mean per capita annual expos-
ure to primary care physicians in the US (29.7 min) was
about half of that in New Zealand (55.5 min) and about a
third of that in Australia (83.4 min) [7].
Studies from various countries have found that the

length of an ambulatory visit with PCPs is influenced by
increasing age, presence of psychosocial problems [8],
gender (women) and greater number of new problems
discussed in the visit [6].

Visit duration and patient outcomes
Research in the matter has shown that longer PCP visits
were associated with a range of better patient outcomes
[9, 10], including more statements about health education
and prevention [11], as well as higher rates of preventive
medical measures such as vaccinations [12, 13], and mam-
mography referrals [14]. The duration of PCP care was
also associated with lower costs of inpatient and out-
patient care and with a lower risk of hospitalizations [15].
Wilson et al. first concluded that a PCP with a higher
average visit length is more likely to provide visits that
include important aspects of care, and that longer visit
length can therefore be used as a quality indicator [16].
They later conducted a systemic review, which found that
in interventional studies that had been performed by alter-
ing same physicians’ visit length the above mentioned
effect had not been demonstrated. However, their findings
were not sufficient to support or resist a policy of altering
PCP visit length, and due to many limitations of the study,
it was difficult for them to define length as a marker of
quality of care [17].
When analyzing the primary care setting, one aspect of

the visit is its content. A study by Tai-Seale et al. found that
visit length was insensitive to the content of a visit - longer
time spent on major topics seemed to have been compen-
sated by limiting the time allocated to minor topics, there-
fore leaving the visit length more or less the same. Instead,
organizational structure, physicians’ practice settings and
payment incentives appeared to have more influence on
visit length [18]. However, other research suggested that
there was a positive association between the number of
problems discussed and the mean length of visits. It was
found that on average, PCPs spend 11.9 min dealing with
2.5 problems, and a linear relationship was seen at least up
to six problems, with the length of visits increasing by an
average of 2 min for each additional problem above a base-
line of 9 min for the first problem [19]. Abbo et al. found
that the number of clinical items addressed during a PCP

Nathan et al. Israel Journal of Health Policy Research  (2017) 6:35 Page 2 of 10



visit increased from 5.4 in 1997 to 7.1 in 2005, resulting in
a decrease in minutes spent per clinical item from 4.4 to
3.8 [20]. Approximately 8% of PCP visit duration was found
to be attributable to eight-related conditions included dia-
betes, hypertension, hyperlipidemia, obesity, cardiovascular
disease, osteoarthritis, and low back pain [21]. Chen et al.’s
findings suggested that the relationship between quality of
care and physician visit duration depends on the type of
quality indicator being measured, namely, medication qual-
ity indicators vs counseling or screening quality indicators.
In their research, they found a clear and consistent relation-
ship between visit duration and provision of counseling and
screening-based care [22].
Moreover, nearly one half of a primary care physician’s

workday was found to be spent on activities outside the
examination room, predominately focused on follow-up
and documentation of care for patients not physically
present. In the United States, Gottschalk et al. found that
national estimates of visit duration overestimate the com-
bination of face-to-face time and time spent on visit-
specific work outside the examination room by 41% [23].
However, despite evidence that increasing visit length

is more likely to improve primary care, and that longer
visit length can therefore be used as a quality indicator,
to our knowledge and according to the literature review,
we did not find a study that defined the optimal annual
accumulated time (complementary to the number of
visits) that should be spent with a patient to achieve bet-
ter quality of care.

The potential implications for resource allocation
In many countries, the allocation of financial resources
among regions and/or among care providers is based on
capitation formulae which try to reflect how the com-
position of populations served affect the need for health
care services. For example, as older people tend to use
more health care services, regions and providers serving
populations with higher concentrations of the elderly are
often given more financial resources per capita. This is
done so that they will have enough resources to provide
quality care and to eliminate any incentive to avoid car-
ing for elderly persons.
In Israel, for example, when Israel distributes the

National Health Insurance monies among health plans, it
uses a capitation formula which includes mainly age, gen-
der and other minor affecting parameters. In developing
that formula, the government examines how age and gen-
der are related to resource use for the key types of care
consumed – hospital care, community services, and medi-
cations. As its measure of community service use, the gov-
ernment currently uses the number of physician visits.
However, if visit duration varies significantly by age or gen-
der, then the number of physician visits would not be a
good indicator of resource use, and AADT would be a

more appropriate measure to use. If visit duration does not
vary significantly by age or gender then it would make
sense to continue to base the capitation formula on the
number of visits, as it is easier for the government to collect
survey data on the number of visits than on the AADT.
When the health plans distribute funds among their regions
they also take into account various demographic character-
istics (including location) and their relationship to service
use. They too face a decision of whether to use the number
of visits or AADT in resource allocation decisions, and
hence they too have interest in knowing whether visit dur-
ation varies by demographic characteristics, as well as by
location.
We conducted a cross-sectional study based on the elec-

tronic medical records of the largest Health Maintenance
Organization (HMO) in Israel to investigate the character-
istics of the concept of Accumulated Annual Duration of
Time (AADT) that the PCP spends with a patient. This is
an important first step towards using AADT in resource
planning and allocation, and perhaps even determining
the optimum level of AADT.

Methods
Population and data source
Data was retrieved from the Clalit Health Services (CHS)
central computerized database. CHS is the largest HMO
in Israel, covering 54% of the entire Israeli population
(about 4,200,000 people in 7 districts). Every person in-
sured by CHS is assigned to a PCP. All the visits to a PCP
are fully computerized and the information from the elec-
tronic medical records is retrieved to a central repository.
The central database includes demographics, information
about physician visits, and a register of a selected number
of chronic diseases (from the HMO’s registry, diagnosed
previously to the visits in question).
The study period was the entire 2012 calendar year. The

population of this study consisted of all adult members of
the HMO aged 20 and over, from which we draw a national
random sample of 83,707. The sampling method was a ran-
domized computer based binary extraction of 2% of all pa-
tient data, based on the two last digits of the patients’ social
security number.
Of the patients who were randomly selected from the

HMO’s database, 1088 died during the study period and
2615 left the HMO. Patients older than age 100 years
(n = 25), bed-ridden (n = 2059) or in a nursing home
(n = 673) were excluded from the study; therefore, the
current analysis included 77,247 patients.

Data accessed
The number and duration of visits of CHS members with a
PCP were retrieved for the study period. Additional patient
data included: demographic characteristics: age, gender,
country of birth, year of immigration to Israel (Individuals
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who were born in Ethiopia and immigrated to Israel after
1984 were defined as “new immigrants”. Immigrants from
other countries were defined as “new immigrants” if they
immigrated after 1990. These represent the two major
waves of immigration to Israel that took place in the past
30 years), residency (Large city ≥100,000 citizens, other city,
collective settlement - also known as a Kibbutz, cooperative
Israeli settlement, small town and non-Jewish settlement),
socioeconomic status (SES; low SES was defined as
exemption from social security payments); chronic diseases
(malignancy, diabetes, hypertension, hyperlipidemia, ische-
mic heart disease (IHD), chronic heart failure (CHF), status
post cerebrovascular accident (s/p CVA), asthma, chronic
obstructive pulmonary disease (COPD), dementia, epilepsy,
anxiety disorder and drug abuse); and a Charlson comor-
bidity index [24, 25], which was calculated as well.
The study was approved by the CHS ethics committee

at the Meir Medical Center, Kfar Saba, Israel.

Statistical analysis
Descriptive statistics was the primary method of analyzing
the data. The annual number of visits and annual duration
of visits (in minutes) were analyzed as continuous param-
eters. The Central Limit Theorem justifies the results
despite the non-normal distribution of these variables.
Demographic characteristics were compared as well as

medical characteristics for sub-groups according to
number of visits and visit duration, using correlations
(for differences between continuous parameters), T-tests
(for differences between dichotomized parameters and
averages of continuous parameters), chi-squared analysis
and Fisher IS (for categorical parameters) and ANOVA
(for differences between more than two categories in a
parameter). If the ANOVA was found to be significant, a
POST HOC analysis using Tukey’s test was performed
to distinguish the different categories.
We used multivariate analysis to construct predictive

models for comparison between annual number of visits
and annual duration of visits.
A Multivariate Linear Regression model was applied to

the data to study simultaneously the independent
relationship between the demographic (age, gender, SES,
residence area, and immigration status) and clinical
background (chronic diseases, Charlson comorbidity
index) and visit characteristics. The model predicts the
probability of higher number of visits and longer annual
duration of visits as a function of the explanatory
variables. We addressed the non-normal distribution of
these variables by using a square root transformation.
A p-value of 0.05 or less was considered statistically

significant. All results were rounded to tenths (+1 deci-
mal place). All analyses were carried out with the assist-
ance of The Statistical Consulting Lab at The School of

Mathematical Sciences at Tel Aviv University, using
SPSS ver. 21 statistical software.

Results
Table 1 shows the characteristics of the study population.
52.3% were female and 13.1% were new immigrants. The
majority of the study population (81.3%) was between the
ages 20–64 (children, up to 20 years old, were excluded
from the study), with an average age of 46.5 ± 18.1 years;
41% resided in large cities and only 15.8% were considered
to be of low SES. The average Charlson comorbidity index
was 3.0 ± 1.1. The average annual number of visits with a
PCP during 2012 was 8.8 ± 9.1 visits while the median
was 6 ± 10 IQR visits. The average duration of a single
visit was 7.6 ± 4.3 min while the median duration was
7 ± 4.5 IQR minutes. The mean annual duration of visits
was 65.8 ± 75.8 min while the median annual duration
was 43 ± 75 IQR minutes.
Table 2 presents the characteristics of the annual num-

ber of visits and the annual duration of visits with a PCP
during 2012. A positive correlation between the annual
number of visits as well as the annual duration of visits
was found with both age (0.4) and the Charlson index
(0.5). More visits, with a higher AADT were made by
women (9.8 ± 9.2 vs. 7.7 ± 8.9 visits and 73.3 ± 76.7 vs.
57.5 ± 73.8 min); by the subgroup of low SES
(14.7 ± 11.9 vs. 7.7 ± 8.0 visits and 104.5 ± 98.4 vs.
58.5 ± 68.3 min); and in kibbutzim (11.9 ± 11.9 vs. <8.9
visits and 100.3 ± 116.9 vs. <67.2 min) in comparison to
large cities. Those who were new immigrants visited less
frequently (7.7 ± 8.1 vs. 9.0 ± 9.2 visits) and had a lower
AADT (57.1 ± 67.4 vs. 67.1 ± 76.8 min). Patients with
one or more chronic diseases were also found to have
made more visits and spent more time with their PCP
throughout the year. The most substantial difference was
seen among patients with chronic heart failure (CHF)
compared to patient without the disease (23.1 ± 15.5 vs.
8.6 ± 8.9 visits, a 167.9% increase and 165.3 ± 128.8 vs.
64.5 ± 74 min, a 156.2% difference) followed by chronic
obstructive pulmonary disease (COPD) (20.1 ± 15.1 vs.
8.6 ± 8.8 visits, a 135.3% difference and 143.9 ± 120.9 vs.
63.9 ± 73.4 min, a 125% difference) and hypertension
(15.9 ± 11.5 vs. 6.8 ± 7.2 visits, a 133.1% difference and
115.9 ± 98.7 vs. 51.8 ± 61 min, a 123.8% difference).
Table 3 presents data on the average visit duration var-

ied by age and gender, calculated as AADT during 2012
No: of visits during 2012

h i

for each age and gender group. The data indicate that
visit duration was found to be very similar for both men
and women and across age groups.
Table 4 presents a Multivariate Linear Regression analysis

(in square root) for the number of visits (R-squared 0.39)
and the AADT (R-squared 0.34) spent with a PCP during
2012. Increase in age was initially associated with a non-
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linear increase in the number of visits and in the amount of
time spent with a PCP, however after age 80 subsequent in-
creases in age showed a decline in the number and duration
of visits (See Additional file 1). Women, patients of a low
SES and with a higher Charlson index spent more time and
paid more visits with their PCP. Being a new immigrant
meant fewer and shorter visits, and compared to persons
residing in large cities, kibbutz members had the highest
visiting rate and spent the most time with their PCP.

Discussion
Summary
During 2012, the average annual number of visits with a
PCP was 8.8 ± 9.1 and the median was 6 ± 10 IQR. The
mean AADT was 65.7 ± 75.8 min and the median
AADT was 43 ± 75 IQR minutes. The average duration
of a single visit was 7.6 ± 4.3 min and the median was
7 ± 4.5 IQR minutes, which is lower than the data
known to us prior to this study [2]. This was to be ex-
pected following the rise in the PCP’s workload due to
population growth and the increase in life expectancy.
The main characteristics of patients with a higher annual

number of visits and a higher AADT with a PCP were: fe-
male, older in age, a higher Charlson index (all three of
which coincide with previously known data [1, 6]), of a low
SES (which could be explained by Israel’s public health care
system, providing highly available/no cost primary care),
and residing in a kibbutz (possibly due to greater accessi-
bility to PCP’s). New immigrants had a lower annual
number of visits and a lower AADT with a PCP.
The study also found that average visit duration was

very similar for both men and women and across the vari-
ous age groups. This implies that the relationships of age
and gender with the number of visits are similar to their
relationships with AADT. Thus, while AADT does a bet-
ter job of capturing resource use (i.e. the amount of time
physicians invest in the care of various types of patients)
than does the number of visits, it is reasonable to continue
using the number of visits as a proxy for AADT in calcu-
lating capitation formulae. In the future, it will be import-
ant to examine whether visit duration is also consistent
across geographic areas.

Strengths and limitations
One of the main strengths of the study is that it was
based on a national sample from the largest HMO in
Israel. Another is its use of thousands of electronic
medical records (and not self-reports) from hundreds
of general practices. This is in comparison to other
studies, where the exposure to primary care was cal-
culated from duration of visits recorded by the phys-
ician, and reports on rates of visits to primary care
for each country [7, 22, 26, 27]. However, inter-
national comparisons may be affected by differences

Table 1 Characteristics of study population and visits with
primary care physicians

Characteristic N (%)
(unless stated otherwise)

N 77,247 (100)

Gender Female 40,434 (52.3)

Age (in years) Mean
(± Range, SD)

46.5 (20–100, 18.1)

20–64 62,805 (81.3)

65+ 14,442 (18.7)

Charlson comorbidity index
(n = 77,136)

Mean
(± Range, SD)

3.0 (1–6, 1.1)

Socioeconomic status Low SES 12,185 (15.8)

Country of birth New
immigrants

10,128 (13.1)

Place of residence
(n = 77,194)

Large city
(≥100,000
citizens)

31,642 (41.0)

Other city 21,970 (28.4)

Kibbutz
(collective
settlement)

3018 (3.9)

Cooperative
Israeli
settlement

5162 (6.7)

Small town 6113 (7.9)

Non-Jewish
settlement

9289 (12.0)

Number of visits to a PCP
during 2012 (n = 77,247)

Mean
(± Range, SD)
Median
(± Range, IQR)

8.8 (0–136, 9.1)
6 (0–136, 10)

Percentiles

25 2.0

50 6.0

75 12.0

90 20.0

AADT (in minutes) spent
with a PCP during 2012
(n = 77,247)

Mean
(± Range, SD)
Median
(± Range, IQR)

65.8 (0–1659, 75.8)
43 (0–1659, 75)

Percentiles

25 15.0

50 43.0

75 90.0

90 155.0

Duration (in minutes) of a
single visit to a PCP during
2012 (n = 70,186)

Mean
(± Range, SD)
Median
(± Range, IQR)

7.6 (0–60, 4.3)
7 (0–60, 4.5)

PCP Primary Care Physician
AADT Accumulated Annual Duration of Time
SES Socioeconomic Status
IQR Interquartile Range
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Table 2 Characteristics of the annual number of visits and the Annual Accumulate Duration of Time spent with a primary care
physician during 2012

No. of visits during 2012 AADT during 2012 (in minutes)

Mean (± Range, SD) 8.8 (0–136, 9.1) 65.8 (0–1659, 75.8)

Median (± Range, IQR) 6 (0–136, 10) 43 (0–1659, 75)

Characteristic Pearson Correlation P Value Pearson Correlation P Value

Age (in years) 0.4 0.000 0.4 0.000

Charlson comorbidity index 0.5 0.000 0.5 0.000

Mean (±SD)
T-TEST

P Value Mean (±SD) T-TEST P Value

Gender Male 7.7 (8.9) <0.001 57.5 (73.8) <0.05

Female 9.8 (9.2) 73.3 (76.7)

Socioeconomic status Other 7.7 (8.0) <0.001 58.5 (68.3) <0.05

Low SES 14.7 (11.9) 104.5 (98.4)

Country of birth New immigrant 7.7 (8.1) <0.05 57.1 (67.4) <0.05

Other 9.0 (9.2) 67.1 (76.8)

Mean (±SD)
ANOVA

P Value Mean (±SD)
ANOVA

P Value

Place of residence Large city 8.7 (8.9) <0.05 66.9 (75.3) <0.05

Other city 8.8 (9.0) 62.8 (70.0)

Kibbutz 11.9 (11.9) 100.3 (116.9)

Cooperative Israeli settlement 8.3 (8.5) 67.1 (78.0)

Small town 8.5 (8.8) 62.1 (71.9)

Non-Jewish settlement 8.7 (9.5) 59.5 (71.3)

Chronic Diseases N Mean (±SD)
T-TEST

P Value Mean (±SD)
T-TEST

P Value

Malignancy + 4250 16.4 (12) <0.05 123.5 (103.4) <0.05

− 72,997 8.4 (8.7) 62.4 (72.4)

Diabetes + 9065 17.5 (11.9) 124.6 (100.4)

− 68,182 7.7 (8) 58 (68.1)

Hypertension + 16,848 15.9 (11.5) 115.9 (98.7)

− 60,399 6.8 (7.2) 51.8 (61)

Hyperlipidemia + 27,266 13.7 (10.7) 100.3 (90.8)

− 49,981 6.1 (6.7) 47 (58)

IHD + 5604 18.4 (12.6) 132.9 (107.2)

− 71,643 8.1 (8.3) 60.5 (70.1)

CHF + 985 23.1 (15.5) 165.3 (128.8)

− 76,262 8.6 (8.9) 64.5 (74)

s/p CVA + 2013 18.7 (13.8) 135.2 (114.3)

− 75,234 8.6 (8.8) 63.9 (73.6)

Asthma + 4714 12.9 (12.2) 95.2 (97.7)

− 72,533 8.6 (8.8) 63.9 (73.7)

COPD + 1776 20.1 (15.1) 143.9 (120.9)
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in definitions and in the circumstances in which pa-
tients see primary care physicians in different coun-
tries. It is possible that some references to outpatient
attendances include in part visits with specialists.
Another issue is that there are a substantial number

of physician visits that are administrative in nature
(repeat prescription, fill out laboratory tests forms,
etc.) and do not entail a face-to-face meeting between
patient and physician. Although the type of visit is
specified in the electronic file, in our experience, this
information is usually not accurate and therefore the
type of visit is difficult to determine. Therefore, we
could not separate between face-to-face and non face-
to-face visits, but we believe that they are on the
continuum of primary treatment and should be part
of the calculated time load on the PCP. Furthermore,
some other important limitations exist.
First, an underlying assumption of use of the AADT

is that a higher number of annual visits with a
shorter average duration are equivalent to a lower

number of annual visits with a longer average dur-
ation. If the first 2 or 3 min of each visit are used by
the physician to greet the patient and look at the
electronic notes of past visits, this may not be the
case. In addition, these actions may require a mini-
mum time allocated for each visit even when only
one problem is raised. These issues are directly re-
lated to health care policy planning. Assuming there
is a more efficient utilization of physician time with
fewer yet longer visits, this aspect requires future
examination, which could result in an organizational
paradigm shift within the health care system.
Second, we excluded patients that died during the

study year. We know that at the end of life the
utilization of health care resources can be abundant
[28–30], influencing the utilization of primary care visits
as well. Therefore, to evaluate this special group, we will
need another focused study.
Third, the analysis was not limited to one designated

physician per patient, as it was designed to find the im-
portance of the AADT required from primary care as a
whole for the treatment of patients. This is an important
aspect to be examined in future research, to investigate
whether time spent with a patient’s personal primary
care physician is more effective.
Another limitation of the current study is a possible

information bias - some of those classified as “new
immigrants” (as well as others) may live outside Israel.
The fact that in recent years new immigrants to Israel
usually keep their original residency increases the prob-
ability of such events.

Comparison with existing literature
As expected, chronic diseases were found to increase the
number of annual visits with a PCP as well as the AADT.

Table 3 Average visit duration in 2012 AADT during 2012
No: of visits during 2012

h i
, by

age and gender

Average time per visit (in minutes)

Age group (in years) Female Male

20–30 7.8 7.8

30–40 7.4 7.2

40–50 7.1 7.0

50–60 7.4 7.6

60–70 7.4 7.6

70–80 7.4 7.4

80–90 7.3 7.1

90–100 6.8 6.9

Table 2 Characteristics of the annual number of visits and the Annual Accumulate Duration of Time spent with a primary care
physician during 2012 (Continued)

− 75,471 8.6 (8.8) 63.9 (73.4)

Dementia + 605 16.8 (13) 113.3 (98.1)

− 76,642 8.8 (9.1) 65.4 (75.4)

Epilepsy + 918 13.7 (11.3) 98.1 (94.7)

− 76,329 8.8 (9.1) 65.4 (75.4)

Anxiety Disorder + 2892 16.6 (12.9) 121.2 (111)

− 74,355 8.5 (8.8) 63.6 (73.2)

Drug Abuse + 496 11.3 (12.7) 82 (95.6)

− 76,751 8.8 (9.1) 65.7 (75.6)

AADT Accumulated Annual Duration of Time
IQR Interquartile Range
SES Socioeconomic Status
IHD Ischemic Heart Disease
CHF Chronic Heart Failure
s/p CVA status post Cerebrovascular Accident
COPD Chronic Obstructive Pulmonary Disease
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This coincides with previous research, which found pa-
tients with multiple chronic diseases having more out-
patient visits per year, more adverse events, higher health
care costs including the prescription of multiple medica-
tions, and having a lower health-related quality of life
[31–33], This can be partially attributed to the fact that
the average age and Charlson index score in our study
were higher amongst patients with chronic diseases. In
accordance with this finding, Østbye et al. found that
chronic illnesses require more time then physicians have
available for patient care [34].
In an overworked primary care system, facing grow-

ing numbers of elderly and chronically ill patients as
well as mounting guidelines and tests, providing the
required preventive, chronic and acute medicine and
maintaining high quality of care is becoming an
extremely difficult task [35].
To deal with these rising challenges on current

models of primary health care, other forms of care
such as shared medical appointments have been sug-
gested [36]. This model of non-physician clinicians
was also suggested by Yarnall et al., who proposed
another solution in the form of many more shorter
visits per year [37]. Additional recommendations in-
clude comprehensive primary care guidelines that in-
tegrate highly correlated diseases together, as well as
patient education [34].

Conclusion - implications for research and/or
practice
In our review, we noticed the existence of a global variety
of health organizations and operative units, accompanied
by an increasing workload and a growing complexity of
guideline-based primary care. The various international
comparisons do not take into account the variability in
PCP visit duration from one country to the next as well as
the differences between health care systems. This in turn
results in diverse guidelines as to how to organize the
schedule of PCP visits duration. We suggest that this
concept of AADT may serve as a new standardized com-
parative measure, by facilitating the standardization of
PCP’s working hours to 1000 patients and accordingly the
number of allocated PCP positions required. This makes it
easier to evaluate and unify the characteristics of high qual-
ity primary care. However, further research is necessary to
evaluate the potential of this novel concept.
Another issue to address is that of chronically-ill

patients’ follow-up. Due to current time constraints
and limitations, it is clear that sufficient follow up
and management cannot be conducted in a single
visit. Our findings support cumulative duration as a
parallel indicator (to the number of visits) for quality
of care, and therefore there is room to evaluate
whether new PCP guidelines should also refer to the
optimal amount of time needed to be spent on health

Table 4 Linear regression (in square root) - number of visits and Annual Accumulate Duration of Time spent with a primary care
physician during 2012

No. of visits during 2012 R-squared 0.39 AADT during 2012 R-squared 0.34

Unstandardized Coefficients (B) P Value Unstandardized Coefficients (B) P Value

Gender (vs. Male) Female 0.2 0.000 0.5 0.000

Age (in years vs. 20–30) 30–40 0.0 <0.05 0.0 0.999

40–50 0.2 0.5 <0.05

50–60 0.5 1.1

60–70 0.8 1.8

70–80 1.0 2.4

80–90 0.9 2.2

90–100 0.4 0.7

Charlson comorbidity index For every point added 0.6 0.000 1.7 0.000

Socioeconomic status (vs. Other) Low SES 0.3 0.000 0.7 0.000

Country of birth (vs. Other) New immigrant −0.2 0.000 −0.5 0.000

Place of residence (vs. Large city) Other city 0.0 0.000 −0.1 0.000

Kibbutz 0.2 0.5

Cooperative Israeli settlement 0.0 0.1

Small town 0.0 −0.0 0.803

Non-Jewish settlement 0.0 0.0 0.083

AADT Accumulated Annual Duration of Time
SES Socioeconomic Status
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topics addressed within the PCP setting, rather than
focusing on the number of visits.
In our study, we found that the AADT spent with a

PCP is affected by the same variables as the number
of visits. This finding should be evaluated by further
research, which is required to assess the benefits of
new practice models dealing with the allocation of
time and how well they provide quality of care in the
primary setting, by relating among others AADT to
clinical outcomes and other relevant quality measures.
While facing the ongoing increase in a PCP’s work-

load and continuous shortening of visit length, the
novel concept of AADT gives a new measure to facili-
tate in health care policy design, compare between
different healthcare systems that allocate different
time frames for a single primary care visit, and plan
time-consuming tasks (such as chronic disease follow
up) as well as asses their contribution in terms of
‘physician time’ vs. number of visits.

Additional file

Additional file 1: Linear regression model of AADT (in minutes)
spent with a PCP during 2012 according to age - B coeficient
(Age group 20-29=1). (PDF 55 kb)
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