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AbstrAct
Objective
To examine occupational heritability in medicine 
and changes in heritability over time, with Swedish 
population wide administrative data that allowed 
mapping family trees of physicians spanning up to 
three generations.
Design
Retrospective observational study.
setting
Individual level administrative registry data from 
Sweden.
ParticiPants
Physicians born in 1950-90 and living in Sweden at 
some time during 2001-16 (n=47 400).
Main OutcOMe Measures
The proportion of individuals with a completed 
medical degree with at least one parent who also 
trained in medicine, and the change in this proportion 
across birth cohorts. Additional analyses were 
conducted among other relatives (grandparents, aunts 
and uncles, and siblings) and for individuals with a 
law degree.
results
For 27 788 physicians, where the educational 
background for both parents was known, 14% had 
a parent who was also a physician and 2% had 
two parents who were physicians. The proportion 
of physicians with at least one physician parent 
increased significantly over time, from 6% for 
physicians born in 1950-59 to 20% for physicians 

born in 1980-90 (P<0.001). The same pattern of 
increasing occupational heritability was not seen for 
individuals with law degrees.
cOnclusiOns
In recent cohorts of physicians in Sweden, one in 
five had a parent who was also a physician, more 
than triple the proportion seen for physicians 
born three decades earlier. A similar pattern was 
not seen in lawyers, suggesting that increasing 
occupational heritability in medicine does not reflect 
intergenerational persistence of high paying degrees 
alone. Rather, for physicians in Sweden, medicine 
might increasingly run in families.

Introduction
Parents’ occupations might influence the career choice 
of their offspring through information, opportunities, 
and economic means. High degrees of occupational 
heritability in selective disciplines, such as medicine, 
could constrain socioeconomic mobility and negatively 
influence efforts to increase socioeconomic diversity in 
the workforce. In medicine, having physicians from a 
limited socioeconomic pool could affect patient health 
because research has reported the importance of similar 
socioeconomic and personal characteristics between 
physicians and patients for patient outcomes.1-5 If 
a large or growing proportion of physicians are from 
families of physicians, the diversity of the physician 
workforce might be limited. The extent to which 
medicine runs in families is, however, not known.

To assess the importance of these concerns 
in medicine, we used Swedish population wide 
administrative registry data. The family and 
educational records in these data allowed us to 
identify individuals who completed training in 
medicine (referred to as physicians in this report) and 
map family trees of these individuals spanning up to 
three generations. We analyzed how the proportion of 
physicians with at least one relative who also trained 
as a physician changed over time. For our primary 
outcome, we compared the proportion of physicians 
with at least one physician parent for physicians 
born in 1950-59 versus physicians born in 1980-
90. Additional analyses examined these differences 
by year of birth, sex of the physician, and relatives 
other than parents. For our secondary outcome, we 
compared these trends with the analogous metric for 
individuals with training in law (referred to as lawyers 
in this report) to better understand whether growing 
heritability in medicine might simply reflect growing 
intergenerational persistence of high paying degrees 
and occupations.
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WhAt Is AlreAdy knoWn on thIs topIc
Intergenerational persistence in educational achievement is well documented
Occupational heritability in selective disciplines, such as medicine, has received 
comparably less attention, despite concerns about socioeconomic diversity in 
the physician workforce and growing evidence that physician diversity might 
affect patient outcomes

WhAt thIs study Adds
The study examined occupational heritability in medicine from educational 
records of individuals born in 1950-90 and living in Sweden at some time during 
2001-16, and their deceased relatives, allowing mapping of family trees of 
physicians spanning up to three generations
In recent cohorts of physicians in Sweden, one in five physicians had a parent 
who was also a physician, more than triple the proportion seen for physicians 
born three decades earlier
A similar pattern was not found among lawyers, suggesting that increasing 
occupational heritability in medicine does not reflect intergenerational 
persistence of high paying degrees alone but rather that medicine might 
increasingly run in families
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Methods
Data and context
We used individual level administrative registry data 
from Sweden. Swedish registry data have been described 
previously.6 7 The dataset included educational records 
reported by educational authorities for 1990-2016, and 
individual level characteristics such as sex, year, and 
country of birth. Also, the data included precise family 
linkage information for all individuals born in 1950 or 
later who were alive and lived in Sweden between 2001 
and 2016, and for their deceased relatives. With these 
data, we mapped out family trees of physicians spanning 
up to three generations. We identified these family 
linkages: parents (biological and adoptive), siblings, 
aunts and uncles, and grandparents. All data linkages 
were performed with deidentified individual keys that 
were created by Statistics Sweden for the registry data.

We defined an individual as a physician if they 
ever completed training in medicine according to 
the educational records of 1990-2016.8 Our baseline 
analysis included educational codes that capture 
clinical training in medical faculties (in Swedish, 
“Läkarutbildning”). We found largely the same 
patterns for an alternative definition of a physician that 
included both clinical and research focused degrees 
in medical faculties (eg, biomedicine) (appendix). 
A clinical medical degree in Sweden starts as an 
undergraduate degree that individuals apply for after 
finishing high school. The degree commonly takes six 
years to complete before new physicians start working 
in the healthcare system, most employed by public 
hospitals and clinics.8 For our secondary analyses, we 
similarly defined an individual as a lawyer if he or she 
ever completed (also undergraduate) training in law 
according to the educational records.

Primary statistical analysis
Our study population included all physicians born 
between 1950 and 1990 who were alive and lived 
in Sweden at some time between 2001 and 2016. 
For our primary statistical analysis, we restricted the 
study population to physicians where the parental 
educational background was available for both parents. 
For each birth cohort in this sample, we computed the 
proportion of physicians with at least one parent who 
was also a physician and, separately, the proportion of 
physicians with two parents who were physicians.

We further computed the proportion of physicians 
in each birth cohort with at least one sibling, aunt or 
uncle, or grandparent who was also a physician. For 
each type of relative, we restricted the study population 
to physicians with at least one relative (of that type) 
whose educational background was available.

We computed the proportion of physicians with 
a physician relative for each birth cohort and for all 
birth cohorts combined. We also pooled individuals 
by 10 year birth cohorts: 1950-59, 1960-69, 1970-
79, and 1980-90. We performed two sided hypothesis 
tests of equality for the proportion of physicians with a 
physician relative between the birth cohorts 1950-59 
and 1980-90.

Finally, we investigated the differences between 
men and women for the proportion of physicians with 
at least one parent who also trained as a physician, an 
analysis conducted to assess whether male and female 
physicians differed in the diversity of their parents’ 
educational backgrounds. We used 95% confidence 
intervals (P<0.05) as a threshold for statistical 
significance. All analyses were performed with Stata 
statistical software.

secondary analysis
We replicated our main analysis on a sample of lawyers 
who were born in 1950-90, lived in Sweden at some 
time during 2001-16, and where the educational 
background for both parents (or the respective relative 
of interest) was available. We investigated how the 
proportion of lawyers with at least one parent who 
also trained as a lawyer changed over time. The 
purpose of the analysis was to investigate whether any 
trends in occupational heritability among physicians 
were specific to the profession or reflected growing 
intergenerational persistence of high paying, high 
status occupations and degrees.

results
characteristics of the study population
Our study population included 47 400 individuals 
with a medical degree, born in 1950-90, and living in 
Sweden at some time during 2001-16. The educational 
background for both parents was available for 27 788 
(59%) physicians (table 1). There were two reasons 
why information on parental education might be 
missing: for physicians born outside of Sweden, not 
being able to link these individuals to their parents was 
more likely; if parental linkage was available, but the 
parents died before 1990, the educational background 
of the parents was not available because our education 
records started in 1990. Hence parental education was 
more likely to be missing for older cohorts.

Among all physicians in the study population, 61% 
were born in Sweden, 23% were born in other European 
countries, and 12% were born in Asia. For physicians 
whose parental education was available for both 
parents, the percentage of individuals born outside 
of Sweden was much lower. In this sample, 93% of 
physicians were born in Sweden, they were younger 
(difference in median age, 1 year) than all physicians 
in the study population, and they were slightly more 
likely to be women (51% women compared with 50% 
women in the overall study population).

Occupational heritability in medicine
The proportion of physicians with at least one parent 
who had also trained as a physician increased over 
time (fig 1). For example, for physicians born in 
1950, where the parental education was known for 
both parents, 5% had at least one parent who was a 
physician. For physicians born in 1990, 20% had at 
least one parent who was a physician, corresponding 
to an absolute increase of 15 percentage points and a 
relative increase of 300%. This finding could not be 

 on 30 D
ecem

ber 2020 by guest. P
rotected by copyright.

http://w
w

w
.bm

j.com
/

B
M

J: first published as 10.1136/bm
j.m

4453 on 16 D
ecem

ber 2020. D
ow

nloaded from
 

http://www.bmj.com/


ReseaRch

the bmj | BMJ 2020;371:m4453 | doi: 10.1136/bmj.m4453 3

explained by changes in the proportion of physicians in 
the overall population of Sweden over time (appendix).

Table 2 and figure 2 show the trends in occupational 
heritability in medicine, according to decade of birth. 
For physicians across all 1950-90 birth cohorts whose 
parental education was known, 14% had a parent who 
was also a physician and 2% had two parents who were 
physicians. The proportion of physicians with at least 
one physician parent increased over time, from 6% 
for physicians born in 1950-59 to 20% for physicians 
born in 1980-90 (P<0.001). We found a similar trend 
for individuals with two parents who were physicians. 
Whereas 1% of physicians born in 1950-59 had two 
parents who were physicians, this increased to 4% for 
physicians born in 1980-90 (P<0.001).

We found that of 29 066 physicians with at least 
one sibling whose educational background was 
known, 14% had a sibling who was also a physician. 
Among 18 360 physicians with at least one aunt or 
uncle whose educational background was available, 
9% had an aunt or uncle who was a physician. For 
18 061 physicians with at least one grandparent whose 
educational background was known, 2% had at least 
one grandparent with a medical degree. Except for 
siblings, the proportions of physicians with these more 
distant relatives who were physicians increased over 
time.

We found no significant difference between male and 
female physicians in the proportion with a physician 
parent. In 13 535 male physicians, 14.3% had at least 

one parent with a medical education compared with 
13.8% in female physicians (P=0.25).

Occupational heritability among lawyers
We adapted our analysis to lawyers, a similarly high 
skilled discipline. We studied 55 258 lawyers who 
were born in 1950-90, lived in Sweden at some time 
during 2001-16, and had parents whose educational 
background was known. In contrast with the findings 
for medicine, the proportion of lawyers with at least 
one parent who had also trained as a lawyer was 
constant over time (fig 3). On average, 7% of lawyers 
had a parent who was also a lawyer. Occupational 
heritability for lawyers and physicians was similar for 
individuals born in 1950: 7% of lawyers had a lawyer 
parent and 5% of physicians had a physician parent. 
Occupational heritability for lawyers remained at 7% 
for individuals born in 1990 whereas for physicians, 
heritability increased to 20% for individuals born in 
the same year. The growth in heritability for lawyers, 
measured as the proportion of lawyers with at least one 
parent who was a lawyer in the 1950-59 cohorts versus 
the 1980-90 cohort, was not significant (table A1).

discussion
Principal findings
From individual level Swedish administrative edu-
cational and family linkage records, we found that in 
recent cohorts of physicians in Sweden, one in five 
had a parent who was also a physician, a significant 
increase from physicians born three decades earlier. 
This finding suggests an increasing number of 
physicians are from a concentrated group of physician 
families. A similar pattern was not seen for lawyers, 
suggesting that occupational heritability in medicine 
does not reflect intergenerational persistence of high 
paying, high prestige occupations and educational 
degrees alone.

Our findings do not imply that occupational herita-
bility in medicine is distinct from socioeconomic 
heritability. In medicine, however, the concern about 
socioeconomic diversity in the physician workforce 
has been highlighted from an equity and diversity 
perspective, and also because of growing evidence 
that physician diversity and the similarity in personal 
and socioeconomic backgrounds between patients 
and physicians might affect patient outcomes.1-5 Our 
analysis showed an increasing number of physicians 

table 1 | characteristics of all physicians and of physicians where the educational background for both parents was 
known

Physicians in study  
population (n=47 400)*

Physicians with educational background  
known for both parents (n=27 788)†

Born in Sweden 61.1 (28 982) 92.8 (25 784)
Born in Europe (excluding Sweden) 22.7 (10 757) 3.1 (863)
Born in Asia 12.3 (5843) 3.3 (905)
Born in Africa 1.6 (751) 0.3 (87)
Year of birth (median) 1972 1973
Women 49.7 (23 554) 51.3 (14 253)
Data are percentage (number) unless stated otherwise. 
*The study population comprised all individuals with a completed medical degree born in 1950-90 and living in Sweden at some time during 2001-16. 
†The study population was restricted to individuals where the educational background for both parents was known.
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Fig 1 | Percentage of individuals with a medical degree, by year of birth, with at least 
one parent who also had a medical degree. the sample was restricted to physicians in 
the study population where the educational background for both parents was available
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from families with other physicians, rather than an 
increasing proportion of physicians from families with 
more diverse economic and educational backgrounds. 
Our findings are consistent with older, smaller studies 
that reported similar proportions of medical students 
with a physician parent. For example, a study of 
Danish administrative data for 2002-07 for medical 
school entrants found that 12-16% of students had 
a physician parent. A study of Norwegian registry 
data reported that about 8% of medical students had 
parents who were physicians.9 10

limitations of the study
Our study had several limitations. First, we examined 
one country, Sweden. Sweden consistently ranks at the 
top of the Organization for Economic Co-operation and 
Development (OECD) countries for intergenerational 
social mobility.11 Thus Sweden represents a case study 
of occupational heritability in medicine in one of the 
most socioeconomically mobile societies.

Second, data were missing for parental education 
for some physicians born outside of Sweden. A 
broader examination of socioeconomic diversity in the 
physician workforce would include the socioeconomic 
backgrounds of individuals who immigrated to Sweden 
as physicians or who later become physicians.

Third, our analysis did not identify the mechanism 
for the increasing occupational heritability in 
medicine, which could result from several factors: 
a growing effect of early childhood exposure to 
physician parents on future occupational choice 
and increased access to resources through parental 
professional or social networks (eg, children of 
physicians might be more likely to participate in 
clinical or laboratory internships through connections 
from their physician parents). Uncovering the exact 
mechanism that underlies our findings is important 
for future research.

conclusions
We used individual level administrative educational 
and family linkage records from Sweden to map 
family trees of physicians spanning up to three 
generations. For recent cohorts, we found that 
one in five physicians had a parent who was also 
educated as a physician, nearly triple the proportion 
for physicians born three decades earlier. We did 
not find a comparable pattern for lawyers, however, 
suggesting that increasing occupational heritability 
in medicine does not reflect intergenerational 
persistence of high paying, high prestige occupations 
alone.

table 2 | Occupational heritability among physicians
Years of birth 1950-59 v 1980-90,  

P value*all 1950-59 1960-69 1970-79 1980-90
Educational background available for both parents (No) 27 788 5660 5522 7440 9166
At least one parent was a physician (%) 14.0 6.4 9.5 15.9 20.0 <0.001
Both parents were physicians (%) 2.5 0.9 1.0 2.7 4.2 <0.001
Educational background known for at least one sibling (No) 29 066 7046 5786 7352 8882
At least one sibling was a physician (%) 13.6 14.0 13.7 14.1 12.9 0.05
Educational background available for at least one aunt or uncle (No) 18 360 568 3538 6558 7696
At least one aunt or uncle was a physician (%) 8.9 1.6 5.8 8.6 11.0 <0.001
Educational background known for at least one grandparent (No) 18 061 508 3240 6512 7801
At least one grandparent was a physician (%) 2.4 0 0.5 2.1 3.5 <0.001
Overview of occupational heritability in medicine for physicians in the study population, born in 1950-90, by decade of birth. The four types of relatives were: parents, siblings, aunts or uncles, 
and grandparents. For each type of relative, the study population was restricted to individuals with at least one relative whose educational background was known. For the analysis involving 
parents, the study population was restricted to physicians where the educational background for both parents was available. 
*P value for a two sided t test for difference in means between individuals with a medical degree born in 1950-59 and 1980-90.

Physician’s generation +2

Physicians born
1950-59

0% had a physician
grandparent

Physicians born
1980-90

3.5% had a physician
grandparent

14.0% had a
physician sibling

12.9% had a
physician sibling

1.6% had a physician
aunt or uncle

11.0% had a physician
aunt or uncle

6.4% had a
physician parent

20.0% had a
physician parent

Physician’s own generation

Physician’s generation +1

Grandparent

Aunt or uncle Aunt or uncle

Grandparent

Mother Father

SiblingSibling Physician

Grandparent Grandparent

Fig 2 | Overview of occupational heritability in medicine for physicians born in 1950-59 and 1980-90. Four types of relatives spanning three 
generations were considered: siblings, parents, aunts and uncles, and grandparents of the physician. For each type of relative, the study population 
of physicians was restricted to individuals with at least one relative whose educational background was known. For the statistics on parents, the 
study population was restricted to physicians where the educational background for both parents was known
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Fig 3 | Percentage of individuals with a law degree, by year of birth, with at least 
one parent who also had a law degree. the study population of lawyers was defined 
similarly to the study population of physicians. the study population of lawyers was 
restricted to individuals where the educational background for both parents was known
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