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Abstract
Aims: Entering entrepreneurship (i.e. becoming an entrepreneur) is known to be a demanding activity with increased
workload, financial uncertainty and increased levels of stress. However, there are no systematic studies on how entering
entrepreneurship affects the people involved. Methods: The authors investigated prescriptions of psychotropics for 6,221 first-
time entrepreneurs from 2001–2004 and their 2,381 spouses in the first two years after becoming entrepreneurs in a matched
case-control study using linked data from three Danish national registries: The Danish database for Labor Market Research,
the Danish Entrepreneurship database and the Danish Prescription database. Results: Entrepreneurs were more likely to fill
prescriptions at pharmacies for sedatives/hypnotics (adjusted odds ratio (AOR): 1.45 [95% CI: 1.26–1.66], p< .0001).
However, they were less likely to fill prescriptions for antidepressants (AOR: 0.74 [95% CI: 0.59–0.92] p¼ 0.007). Spouses
of these entrepreneurs were also more likely to fill prescriptions for sedatives/hypnotics (AOR: 1.36 [95% CI: 1.10–1.67],
p¼ 0.005). No difference in prescription of antidepressants was found for spouses. Conclusions: This study showed that
there was a significant relation between entering entrepreneurship and receiving prescriptions for sedative/
hypnotics both among the entrepreneurs themselves and their spouses, suggesting that entering entrepreneur-
ship may be associated with increased stress for both the entrepreneurs and their families.

Key Words: Entrepreneurship, psychotropic drugs, stress, work load

Background

Every year around 2–4% of adult population join the

ranks of entrepreneurs [1]. Becoming an entrepre-

neur remains a challenge that often involves giving up

secure wage-work for a risk-bearing future with

uncertain consequences for the family’s future finan-

cial wellbeing [2]. Besides the economic risk, entre-

preneurs are facing an increased workload, an

increased divorce rate, and increased levels of stress

[3–5]. The success rate is low; around 40% of

new companies will fail within the first year and

60% within five years [6–8]. The first few years of

entrepreneurship are the most challenging because of

the time it takes for new businesses to adapt to

business life and for the entrepreneurs and their

family members to adapt to a new way of living.

Failure can have severe personal and financial con-

sequences because entrepreneurs often have invested

a significant amount of the family’s financial

resources in the firm.

Common symptoms of work stress are insomnia,

tiredness, pain and stomach problems, which lead to

activation of the hypothalamic-pituitary-adrenal axis

(HPA) and an increased risk of subsequent depres-

sion [9–12]. However, a search in the Medline

database did not yield any studies investigating how

becoming an entrepreneur affects the mental health

of entrepreneurs and their families or their use of

psychotropic medications. The present study exam-

ines the use of psychotropics on an individual level

for entrepreneurs and their spouses in the first year

after entering entrepreneurship by using data from
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the Danish national prescription and labour market

databases. We hypothesize that both entrepreneurs

and their spouses will be more likely to receive a

prescription for psychotropic medications (a proxy

measure for distress) in the first few months after

starting their new careers.

Methods

Registry data

This historical prospective study was approved by the

Danish Data Protection Agency, National Board of

Health and Statistics Denmark. Entrepreneurs were

identified from the Danish Entrepreneurship data-

base and demographic data were extracted from the

Integrated Database for Labor Market Research

(IDA), which covers information on the entire

Danish population (1980–2006). Data on the use

of psychotropics were extracted from the Danish

Prescription database, which covers all prescriptions

filled by pharmacies in Denmark. All databases were

linked together with the use of the personal ID

number and made available through a remote access

to Statistics Denmark.

Participants

Two groups were selected. First, all new first-time

entrepreneurs from 2001 through 2004 were identi-

fied (n¼ 6,221) and matched with 42,496 similar

non-entrepreneurs. Entrepreneurs were matched to

the closest non-entrepreneurs in Denmark based on

their age, gender, marital status, region of residence,

household income and household wealth. We

matched each entrepreneur to a minimum of six

and a maximum of seven controls. All entrepreneurs

were matched. All participants were between 18 and

46 years old and had no prior history of being

involved in entrepreneurship. We restricted the anal-

yses to those younger than 46 years old to ensure

availability of data about past entrepreneurial activ-

ities for most of an adult’s working life [13]. Average

age of entrepreneurs was 33 years (standard deviation

[SD]¼6.3). Seventy-three per cent were males and

46% were married. They had on average 12.7 years of

education (SD¼ 2.3). There was no significant dif-

ference between cases and controls in these

characteristics.

In the second group, all spouses of new entrepre-

neurs from 2001 through 2004 were identified

(n¼ 2,381) and matched to 16,704 spouses of non-

entrepreneurs based on their age, gender, region of

residence, household income and household wealth.

We matched each spouse to a minimum of six and

a maximum of seven controls. All spouses were

matched. All 19,085 spouses were between 18 and

46 years old and were on average 35 years old

(SD¼ 5.6). Spouses with a history of entrepreneurial

activity were excluded. Again, we restricted the

sample to those younger than 46 years old, because

this ensures that we have information about past

entrepreneurial activities for the vast majority of the

adult working life of the spouses. Twenty per cent of

the spouses were male. They had on average 13.0

years of education (SD¼ 2.3) and 86% had their own

income (were employed).

All participants filling psychotropic prescriptions

at a pharmacy the year before entering entrepreneur-

ship (from one year before to 90 days before) were

excluded from the analysis to avoid including persons

under possible current psychiatric treatment unre-

lated to entrepreneurship.

Measures and analysis

Drug types are classified according to the Anatomical

Therapeutic Chemical (ATC) classification system

maintained by the World Health Organization

Collaborating Centre for Drug Statistics

Methodology in Oslo, Norway [14]. Two types of

medications were investigated: benzodiazepines

(ATC: N05CF), benzodiazepine receptor antago-

nists (ATC: N05BA), e.g. zopiclone and zolpidem (in

the text referred to as sedatives/hypnotics), and

selective serotonin reuptake inhibitor (SSRI) antide-

pressants (ATC: N06AB) which were selected

because they are often used as first-line treatment

of insomnia and depressive symptoms, respectively

[15,16]. Participants were defined as users of psy-

chotropic medication if they filled at least one

prescription at a pharmacy in the study period.

In the analyses we controlled for age (25 and

younger, 26–35 and 36–45 years), gender, marital

status, years of education (in natural logarithm

scale), and number of children at three different age

groups (in natural logarithm scale). In addition, we

added a set of categorical variables to control for time

effects between the four different cohorts of entre-

preneurs (years 2001, 2002, 2003, 2004).

In analyses for entrepreneurs’ psychotropic pre-

scriptions, we fitted two sets of multivariate models –

one not adjusting for a past history of medication use

of the same kind and another set of models adjusting

for past history of medication use. Past history of

medication use was assessed using prescription data

and covering the period from 1996 to one year before

entering entrepreneurship.

In the analyses for spouses’ psychotropic prescrip-

tions, we also fitted two sets of models – one not
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adjusting for the entrepreneurs’ use of the same type

of medication and another set adjusting for this

variable. Both sets of models adjusted for the

spouses’ past history of filling prescriptions at phar-

macies for the same type of medication from 1996

until one year before becoming entrepreneurs.

The study period was defined as the first 730 days

(two years) following entry into entrepreneurship as

well as the three months preceding entry as the efforts

and planning to enter entrepreneurship starts well

before the actual entry [17,18]. Planning and regis-

tering entry into entrepreneurship is a complicated

and resource-consuming process, which is initiated

before the registration date. This suggests that the

build-up of stress might have been going on for some

time when the firm is registered. We included the

three preceding months to account for this prepara-

tory phase. Multivariate logistic regression was used

to assess the impact of entering entrepreneurship on

the odds of filling a prescription for psychotropic

medications at a pharmacy within the study period.

Results

Psychotropic prescriptions for entrepreneurs

Within the first two years of entrepreneurship and the

three months before, 5.1% of entrepreneurs vs. 4.2%

of the controls filled prescriptions for at least one of the

two types of medications. Results of the logistic

regression for entrepreneurs are shown in Table I.

Entrepreneurs were more likely to receive sedatives/

hypnotics than matched controls, (Adjusted odds ratio

(AOR): 1.45 [95% CI: 1.26–1.66], p<0.000). The

opposite result was found for antidepressants, where

entrepreneurs had a lower odds of filling prescriptions

(AOR: 0.74 [95% CI: 0.59–0.92] p¼ 0.007).

Men, married individuals and those with higher

education were less likely to fill antidepressant pre-

scriptions (Table I, model A). Individuals aged 36–45

had significantly higher odds than those aged 25 and

younger in terms of filling prescriptions for antide-

pressants (Table I, model A). Having children had no

effect on filling prescriptions for antidepressants.

The probability of filling sedatives/hypnotic pre-

scriptions increased considerably with age. Men,

married individuals and those with higher education

were less likely to fill sedatives/hypnotic prescriptions

(Table I, model C).

The associations of entering entrepreneurship with

filling prescriptions for both medication types per-

sisted in multivariate models adjusting for past

history of filling prescriptions for the same types of

medications (Table I, models B and D). The odds

ratios associated with the past history of medication

use were quite large and statistically significant

Table I. Predictors of filling psychotropic prescriptions among entrepreneurs.

SSRI antidepressants Sedatives/hypnotics

Adjusted

odds ratio

[CI 95%]

Adjusted

odds ratio

[CI 95%]

Adjusted

odds ratio

[CI 95%]

Adjusted

odds ratio

[CI 95%]

(A) (B) (C) (D)

Entrepreneur 0.74** [0.59,0.92] 0.73** [0.58,0.91] 1.45*** [1.26,1.66] 1.41*** [1.23,1.63]

History of medication 11.05*** [8.25,14.81] 7.94*** [6.61,9.55]

Age, 26–35 yrs 1.15 [0.91,1.46] 1.11 [0.88,1.41] 1.54*** [1.26,1.89] 1.49*** [1.22,1.83]

Age, 36–45 yrs 1.42** [1.10,1.84] 1.34* [1.04,1.73] 2.52*** [2.04,3.11] 2.29*** [1.85,2.83]

Men 0.53*** [0.47,0.61] 0.55*** [0.48,0.63] 0.55*** [0.49,0.61] 0.57*** [0.52,0.64]

Children 0–5 yrs, logged count 1.05 [0.87,1.27] 1.05 [0.86,1.27] 0.83* [0.72,0.96] 0.84* [0.73,0.97]

Children 6–13 yrs, logged count 1.03 [0.86,1.24] 1.03 [0.86,1.24] 0.92 [0.80,1.05] 0.93 [0.81,1.06]

Children 14–17 yrs, logged count 1.06 [0.77,1.47] 1.06 [0.77,1.47] 0.91 [0.73,1.14] 0.89 [0.71,1.12]

Education, yrs logged 0.67*** [0.57,0.78] 0.70*** [0.59,0.82] 0.84** [0.74,0.94] 0.85* [0.75,0.96]

Married 0.42*** [0.29,0.61] 0.44*** [0.30,0.65] 0.54*** [0.40,0.72] 0.56*** [0.41,0.75]

Year 2002 1.06 [0.86,1.30] 1.02 [0.83,1.26] 0.93 [0.80,1.09] 0.85* [0.73,1.00]

Year 2003 1.16 [0.95,1.41] 1.06[0.87,1.30] 1.12 [0.97,1.30] 0.98 [0.84,1.13]

Year 2004 1.19 [0.99,1.44] 1.05 [0.87,1.28] 0.99 [0.86,1.14] 0.83* [0.71,0.96]

Pseudo R2 0.02 0.04 0.02 0.05

Log-likelihood �4,287 �4,202 �6,636 �6,458

Observations 48,717 48,717 48,717 48,717

Note. Logistic regression on the probability of receiving the two types of medication. Confidence intervals (CI) are reported in brackets.

Number of children and years of education are naturally logged counts. The remaining variables are categorical. Significance levels:

*p< 0.05, **p< 0.01, ***p< 0.001.

Becoming an entrepreneur and use of psychotropics 859



both for antidepressants and sedative/hypnotics,

indicating that having filled prescriptions for these

medications in the past is a significant predictor for

filling prescriptions in future.

Psychotropic prescriptions for spouses of entrepreneurs

Within the first year from entering entrepreneurship,

6.7% of the entrepreneur spouses vs. 5.3% of the

control spouses filled prescriptions for either seda-

tives/hypnotics or antidepressants. Spouses of entre-

preneurs were significantly more likely to receive

sedatives/hypnotics than other spouses as seen in

Table II, model G (AOR: 1.36 [95% CI: 1.10–1.67],

p¼ 0.005). No difference was found concerning the

use of SSRI antidepressants. Male spouses, those

with more education and employed spouses were less

likely to receive antidepressant prescriptions.

The odds of filling sedatives/hypnotic prescriptions

increased with age. Male spouses and spouses with

more education and employed spouses were less

likely to fill prescriptions for these medications.

Furthermore, the number of younger children was

associated with a smaller odds of taking sedative/

hypnotics (Table II, model G).

Similar to the analyses for the entrepreneurs, in the

analyses for the spouses, the past history of filling

prescriptions for each type of medication was

associated with the increased odds of filling new

prescriptions of the same type. Furthermore, filling

prescriptions for sedative/hypnotics by the entrepre-

neurs was associated with a significant increase in the

odds of filling a similar prescription by the spouses

(Table II, model H).

Finally, in the analyses for both the entrepreneurs

and their spouses smaller odds of filling prescriptions

for sedative/hypnotics, but not antidepressants, was

noted in 2004, which may represent a secular trend in

prescription of these medications.

Discussion

This is the first study to use extensive national registry

data for the investigation of the effect of entering

entrepreneurship on the use of prescribed psychotro-

pic medications. The mean age of the sample (33

years) and its gender distribution (75% male) were

consistent with other studies of new entrepreneurs

[1,19,20]. The major findings of this study are that

entrepreneurs are more likely to fill prescriptions for

sedatives/hypnotics than are matched controls, and

that spouses of the same entrepreneurs are also more

likely to fill prescriptions for sedatives/hypnotics when

compared with their matched controls. As benzodiaz-

epines, which comprise the majority of sedatives/

Table II. Predictors of filling psychotropic prescriptions among spouses of entrepreneurs.

SSRI antidepressants Sedatives/hypnotics

Adjusted

odds ratio

[CI 95%]

Adjusted

odds ratio

[CI 95%]

Adjusted

odds ratio

[CI 95%]

Adjusted

odds ratio

[CI 95%]

(E) (F) (G) (H)

Entrepreneur’s spouse 1.08 [0.82,1.41] 1.09 [0.83,1.43] 1.36** [1.10,1.67] 1.38** [1.12,1.71]

History of medication 11.06*** [7.46,16.40] 10.89*** [7.34,16.17] 7.74*** [5.92,10.12] 7.81*** [5.97,10.22]

Spouse on medication 1.54 [0.97,2.45] 2.81*** [2.19,3.61]

Age, 26–35 yrs 1.44 [0.88,2.35] 1.44 [0.89,2.35] 1.91** [1.21,3.01] 1.89** [1.20,2.98]

Age, 36–45 yrs 1.26 [0.75,2.12] 1.27 [0.76,2.13] 2.55*** [1.59,4.09] 2.49*** [1.55,4.00]

Men 0.61*** [0.46,0.81] 0.60*** [0.45,0.79] 0.72** [0.58,0.90] 0.70** [0.56,0.86]

Children 0–5 yrs, logged count 1.14 [0.89,1.46] 1.14 [0.89,1.46] 0.73** [0.60,0.89] 0.74** [0.61,0.91]

Children 6–13 yrs, logged count 1.23 [0.99,1.53] 1.22 [0.98,1.52] 1.08 [0.90,1.29] 1.07 [0.90,1.28]

Children 14–17 yrs, logged count 1.39 [0.97,2.00] 1.38 [0.97,1.98] 1.05 [0.80,1.39] 1.04 [0.79,1.38]

Education, yrs logged 0.49** [0.30,0.79] 0.49** [0.30,0.80] 0.48*** [0.31,0.73] 0.48*** [0.31,0.74]

In job/employment 0.70** [0.55,0.90] 0.71** [0.55,0.91] 0.71*** [0.58,0.87] 0.72** [0.59,0.88]

Year 2002 1.23 [0.93,1.63] 1.23 [0.92,1.62] 1.04 [0.83,1.30] 1.04 [0.83,1.30]

Year 2003 1.19 [0.90,1.56] 1.19 [0.90,1.56] 1.12 [0.90,1.38] 1.11 [0.89,1.38]

Year 2004 1.07 [0.82,1.40] 1.07 [0.81,1.40] 0.79* [0.64,0.99] 0.79* [0.63,0.98]

Pseudo R2 0.04 0.04 0.05 0.06

Log-likelihood �2,133 �2,132 �2,940 �2,913

Observations 19,085 19,085 19,085 19,085

Note. Logistic regression on the probability of receiving the two types of medication. Confidence intervals (CI) are reported in brackets.

Number of children and years of education are naturally logged counts. The remaining variables are categorical. Significance levels:

*p<0.05, **p< 0.01, ***p< 0.001.
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hypnotics, have indications for anxiety and insomnia

[21], the increased use of these medications in this

population may suggest higher levels of non-specific

anxiety, tension and insomnia. Our results suggest that

entering entrepreneurship has a significant effect on

the mental health of not only the entrepreneurs

themselves but their spouses as well. The increased

level of prescriptions for sedative/hypnotic medica-

tions among the spouses was not explained away by

the variable of filling prescriptions for the same

medications by their entrepreneur spouses, which

suggests that entering entrepreneurship has an effect

on the spouses independent of its effects on entrepre-

neurs themselves.

It has previously been found that a lack of control

over a significant situation may lead to health prob-

lems [17,22]. While spouses of new entrepreneurs

are affected by the decision to enter entrepreneur-

ship, they have limited control of and information

about the situation. This could explain the consider-

able effect of this decision on the spouses.

Economic policy makers in the majority of Western

world countries are focusing on entrepreneurs as key

factor behind the creation of new jobs and prosperity.

The increased use of psychotropics among entrepre-

neurs and their spouses is an unexpected side-effect

of the focus on entrepreneurs as an engine of

economic growth. These findings should lead to

more focus on the mental health of new entrepre-

neurs and their spouses in this process. Further,

improved guidance on how to enter entrepreneurship

and manage the challenges during the first years

might be beneficial for entrepreneurs, their spouses,

and also the survival rate of the company.

Psychological distress can potentially influence the

entrepreneurs’ abilities to manage their businesses

effectively and it could be one of the explanations for

why a large proportion of new entrepreneurs fail. If

distress is successfully reduced, we would expect to

see greater societal benefits from entrepreneurship

with increased durability of entrepreneurs and

reduced public health costs.

Our results are consistent with other studies on the

impact of change in work conditions on the mental

health of the workers. For example, Virtanen et al.

found an increased prescription rate among employ-

ees with increased workload [16]. Furthermore,

changes in the work organization, e.g. downsizing

or expanding, have been associated with an impact

on the health of employees [23–25]. Kivimäki et al.

found that downsizing was correlated with an

increased use of psychotropics among the employees

remaining in the downsized companies [23].

We did, however, find the reverse effect for anti-

depressant prescriptions; entrepreneurs had lower

likelihoods of filling prescriptions for these medica-

tions. This pattern of medication use is puzzling.

Why should new entrepreneurs have a lower odds of

using antidepressant medications? It is possible that

new entrepreneurs are distinguished from the general

population by greater motivation, self-confidence

and hope – characteristics that mitigate against

development of depression and anxiety and, hence

the use of antidepressants. Thus, the new entrepre-

neurs might be a more resilient group than a random

sample from the general population. We did not,

however, find that entrepreneurs are more or less

likely to have received antidepressants in the past

compared to their controls (data not shown), which

could be an indicator of a history of psychopathology.

Furthermore, analyses adjusting for past history of

antidepressant prescriptions did not affect the rela-

tionship of entering entrepreneurship and filling new

prescriptions for antidepressants. This could imply

that the self-selection is less of an issue. However, our

study did not include any direct measures of psycho-

pathology or personality. Future studies need to

assess those characteristics of new entrepreneurs

that may explain less use of antidepressants in this

population.

The results of this study should be interpreted in

the context of its limitations. First, the outcome of

this study was filling of prescriptions for sedative/

hypnotic and antidepressant medications, which are

proxy measures for mental health problems. These

are, however, only imperfect proxy measures for

distress. Mental problems might be experienced for

some time before patients seek medical assistance. In

this period, they might self-medicate with alcohol or

illicit drugs. If this is the case, we are underestimating

the association of job transition with distress and the

effects would likely have been stronger if we were able

to measure distress directly. The use of over-the-

counter stress-related medications, consumption of

alcohol or illicit drugs are not assessed in the med-

ication registry data. In addition, the prevalence of

mental health problems among the study population

might be underestimated because entrepreneurs

might be less prone to seek medical help due to an

increased workload and stress [26]. Future studies

need to directly assess the impact of entering entre-

preneurship on psychiatric diagnoses or symptoms.

Second, our study shows the association of filling a

prescription at a pharmacy and entering entrepre-

neurship. Some individuals who receive a prescrip-

tion for a medication may choose not to fill these

prescriptions at pharmacy. These records are not

included in the register data. Furthermore, not all

individuals who fill a prescription use the medica-

tions as prescribed. In extreme cases, they might even

Becoming an entrepreneur and use of psychotropics 861



pass it on to family members or sell it [27,28]. Third,

the healthcare systems and the conditions for enter-

ing entrepreneurship differ between countries.

Therefore, the results may not generalize to other

settings. In some countries, entering entrepreneur-

ship leads to loss of health insurance, which further

complicates generalization. In Denmark, all inhabi-

tants have public health insurance and therefore the

results show the more direct effect of entering

entrepreneurship. Fourth, even though the time

from registering a company until the first prescription

was rather short in this study, it is worth emphasizing

that the efforts to start up firms begin long before the

registration date [27]. Finally, this study was obser-

vational, therefore no strong causal inferences can be

drawn from these data.

Despite these limitations, these data represent a

first attempt to assess the mental health impact of

entering entrepreneurship using administrative data

from a national registry. Attention to health and

mental health needs of new entrepreneurs and their

families and providing appropriate support and

guidance to reduce the adverse effects of this impor-

tant transition might increase the chances of survival

for the new businesses and decrease the negative

impact on the lives of the entrepreneurs and their

families. The impact of entering entrepreneurship on

families might be especially prominent in smaller

companies where family members often personally

help or provide financial support, making them more

vulnerable to the daily stress associated with these

new ventures [5].
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