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Abstract 

The continued use of herbal or traditional remains despite the proliferation of modern 

medicine has been labelled as the "herbal medicines paradox" (HMP). This hypothesis can 

be explained by the persistence of attitudes across cultural boundaries. We draw on evidence 

form secondary analysis of individual level migration data to test the persistence in the use of 

herbal medicines in relation to norms in the person’s country of birth (or home country). We 

study the association between attitudes towards herbal medicine treatments of first (N=3630) 

and second generation (N=1618) immigrants in thirty European countries  and those of 

ninety different sending country origins. We find robust evidence of an association which is 

stronger for the second migrants on maternal and paternal lineages, which exhibits 

significant heterogeneity based on migrants’ country of origin, and is robust to different 

samples. Our estimates are consistent with a cultural explanation for the HMP. 

Key words: cultural persistence, first and second-generation migrants, culture, herbal 

medicines, intergenerational transmission, secondary analysis of migration data. 
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Introduction 
 

 

The rapid progress of modern medicine has not fully supplanted traditional, herbal or 

alternative treatments. That is, herbals treatments have persisted despite health systems in 

Europe exclude herbals treatments from coverage and are primarily based on modern 

medicines. This phenomenon has been labelled as the ‘herbal medicines paradox’ (HMP) 

although it is still not well understood (XX, 2017).  According to Rivera et al. (2013), an 

estimated 80% of the world's population takes herbal medicines to treat a range of medical 

ailments. The European Commission has adopted a Directive, the "Traditional Herbal 

Medicinal Products Directive" (THMPD), to begin properly regulating the sector as a result 

of the scale of the alternative medicine sector's rise (Ernst, 2000). However, to date we still 

don’t fully understand what motivates the attitudes that support the use of complementary or 

herbal medicines.  

 

Decision-making explanations for the HMP include (i) the role of patient dissatisfaction with 

modern treatments, (ii) the fact that modern medicine is perceived as expert driven, and 

provides limited patient control, as well as (iii) the role of individuals values and beliefs and 

worldviews (Astin, 1998). However, herbal medicines are far from perfect substitutes for 

modern treatments, and the use of herbal treatments continue to thrive over time, they remain 

used and intended to be used. One potential explanation put forward by Salmon (1984) is that 

modern medicine does not adequately address the needs of individuals with a wide range of 

chronic conditions. However, estimates suggest that chronic conditions and health does not 

explain attitudes to medicines uptake (Astin, 1998). Today, it is unclear that personalized 

treatments of modern medicine to date provide any less individual control that modern 

personalized treatment, and survey evidence does not point to such an effect either (Astin, 



 4 

1998). In fact, the medical professional in some Asian countries, follows similar behavioral 

patterns as the general population. Hon et al (2005) document evidence that suggests that a 

majority of medical students in Hong Kong use to use traditional medicines without medical 

recommendation knowledge of potential side effects.  

 

Of the three classical explanations for the use of traditional medicines, it seems apparent that 

the role of beliefs and values stands as the most plausible one. However,  health care beliefs 

rather than being individually formed, they tend to be  shaped by culture, practices developed 

and sustained by communities with shared histories and experiences (Picking and van de 

Vandebroek, 2019),  that are embedded in identities, and sustained by social norms 

(Uhlaner,1989, p. 254).  This paper will focus on studying the role of portable dimensions of 

culture in shaping individual attitudes traditional medicines health carei.  

 

Given that health is a relational good, culture plays a primordial role in influencing the 

demand for health care treatments. However, so far, the influence of culture is either assumed 

to be a residual effect that remains when other determinants are examined, or it is proxied by 

the role of some attitudes and beliefs. Indeed, some research document that ‘entrenched 

cultural beliefs’ correlate with attitudes to traditional medicines in the US (Astin, 1998) and 

in Philippines and Ghana (XX, 2017). However, such research does not isolate the effect of 

culture form the context, or institutions in which such beliefs are formed. One of the most 

common ways to disentangle the effect of cultural values form other contextual effects lies in 

examining the attitudes of both first and generation migrants. This methodology captures the 

effect of portable dimensions of culture that individuals take with them when they migrate 

and allows empirically disentangling culture, and distinguishing it from institutions and 

country context, especially when second generation migrants are examined. That is, migrants 
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export their values with them, and such values are in turn passed on inter-generationally to 

second generation migrants that have grown up in the host institutions. Hence, if there is 

enough diversity in migrants’ home and host countries, it is possible to examine the 

association between  attitudes in both country types.  

 

This paper undertakes a secondary analysis of migration data used to test persisting use of 

herbal medicines in relation to norms in the person’s country of birth or home country. This 

analysis helps ascertaining the extent to which attitudes to herbal medicine have deep cultural 

roots. Cultural reference points including individuals to use traditional medicines can be 

traced back to specific solutions to past medical problems which remain inertial over time, 

irrespective of technology advances. We hypothesize that the latter could explain attitudes 

towards traditional or herbal medicines and healers (Kleinman 1978), which could offer a 

wider explanation or the disparities in health care utilisation between and within health 

systems.  For example, Wennberg (2002) documents evidence of a large variability in health 

outcomes and practices across the states in the United States even though economic 

incentives are similar.  Hence, understanding and examining how cultural persistent attitudes 

to traditional medicines is, stands as an important question to for health researcher to 

understand. This is the goals of this paper.  

The role of culture including beliefs, values, and social norms of each cultural setting 

influences social behaviour (Hofstede, 2001), as well as several health care related behavour 

such as organ donation (Gillum and Master, 2010, Graf et al, 2023). This is important as 

culture influences perceptions of, and trust in the health system. The role of culture can 

explain historical interactions that have left their mark on today’s health care decisions, even 

when such decision is neither optimal, nor suitable to today’s needs. Cultural explanations 

explain differences in utilisation that cannot be attributed to illness prevalence or medical 
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need. For instance, Russian immigrants frequently view U.S. medical care with a degree of 

mistrust (McLaughlin and Braun, 1998); observant Muslims resist eating or taking 

medications during the daytime hours of Ramadan, and Hinduism encourages the acceptance 

of pain and suffering because of karma.  Similarly, in addition to cultural preferences that are 

portable geographically and across time, some literature examines culturally portable 

preferences across generations. For instance, some evidence documents that African 

Americans view receiving health care as a humiliating experience (Spector, 2000), which is 

the results of treatment within the context of Western medicine in the US (e.g., the infamous 

Tuskegee Study) clearly that has led to significant mistrust in the medical community 

(Jaiswal and  Halkitis, 2019). All these examples illustrate how cultural norms, both resulting 

from migration or from past experiences, play a significant role in the delivery of healthcare 

and can influence health system efficiency.  However, we still know little about the cultural 

persistence of such behaviours. Understanding cultural persistence is crucial to predicting 

better how individuals follow patterns of health care us (Salant and Lauderdale, 2003), and 

how best to intervene and change individual actions.  It is well accepted that individual 

preferences are formed from processes of socialisation around some collective traits which 

are often picked up during childhood and tend to remain stable over time (DiMaggio, 1997).  

 

Individuals that uphold cultural reference are likely to adopt attitudes that are 

conducive to using herbal treatments. We draw on a secondary analysis of migration data to 

examine whether first generation migrants’ attitudes towards the use of herbal medicines are 

associated with the preferences of their country of origin.  This is important because culture 

contains potentially portable preference dimensions (e.g., beliefs and social norms). Hence, 

cultural persistence indicates that their current health preferences are more akin to that of 

their country of origin or ascendance than the place of residence (Salant and Lauredale, 
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2003). Examining data from migrants allows us to isolate the effect of culture from 

institutions and hence address omitted variable bias from unobservable variables such as 

measures of health knowledge (which affect often the inappropriate use of medicine 

treatments too), parental health, and parental specific characteristics. To do so, we follow the 

so-called ‘epidemiological approach’, which relates behaviours from second generation 

immigrants to that of the average (social norms) of their birth countries (Fernandez, 2011, 

Luttmer and Singhal 2011). Immigrants present a quasi-control for evolving cultural norms, 

and our dataset contains a rich set of controls for confounding variables including country 

fixed effects (country income) as well as potential country and time specific shocks (which 

may differ across countries). Accordingly, our first hypothesis is the following: 

 

H1: Attitudes towards the use of herbal treatments are culturally persistent, namely they are 

associated with cultural reference points that individuals hold.  

 

Given that individuals are subject to acculturation processes, it is expected that the 

association between attitudes towards herbal medicines in sending and host countries changes 

over time, and specifically, varies between maternal and paternal migration lineages. Indeed, 

Silva et al (2014) documents differences in cultural influences between maternal and paternal 

lineages. we examine use of herbal medicines of second-generation migrants (who have been 

raised in the same institutions as nativesii) is associated with that of the country in question. 

Different country cultures reflect different social norms and expectations (McLaughlin and 

Braun, 1998), and call for different policies in place. We build on Alba and Nee (1997) to 

explore heterogeneity in cultural contexts and beliefs over time across first and second-

generation immigrants and different countries.  One key question remains about how 

persistent culture is, and whether such patterns are consistent across different healthcare 

domainsiii. To test this hypothesis we draw on a secondary data analysis to identify the 
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association between migrant individuals (both first and second generation) with that of their 

sending country. An important contribution lies in measuring health care attitudes in the 

paternal and maternal country of birth, through which we also avoid potential reverse 

causality, as the child’s health care use cannot affect health care use in the father or mother’s 

country of origin.  We control for a variety of socioeconomic and demographic factors, as 

well as time and country fixed effects. We report standardised coefficients, to compare means 

across the first and second generations. 

Hence, we formulate our second hypothesis: 

 

H2: Cultural persistence in attitudes to herbals medicines differs between first- and second-

generation migrants and differs by maternal and paternal lineage, and by time.   

 

We further test the hypothesis that time spent residing in the host country increases social 

contact and familiarity with the healthcare system for first generation migrants, and we 

formulate the following hypothesis:   

 

H3: Time in the country (acculturation), migrant selection and European citizenship of 

individuals from sending countries influences the persistence in the cultural transmission of 

herbals medicine attitudes. 

 

We further test the hypothesis that time spent residing in the host country increases social 

contact and familiarity with the healthcare system for first generation migrants. However, 

empirically a problem that needs to be addressed in examining migrant data is that of migrant 

selection which epidemiological research to as healthy migrant effect (Razum et al, 2000). 

That is given that samples of migrants can differ from the rest of the population in key socio-

economic and health dimensions one needs to account for the fact that examining evidence of 
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such samples might provide different inference to that of the general population. Immigrant 

health is often found to be better than natives at the point of immigration (Antecol and 

Bedard, 2005, 2006: McDonald et al, 2004: Frisbie et al, 2011). However, in the European 

context, this does not apply when we consider the European population, the only 

determinants of immigrant’s health refer to aspects that correlate with religion, whereby 

muslins have worst health than non-Muslims.  Cultural persistence is largely dependent on 

patterns of socialisation and the capacity to network to reduce stress (Umberson and Montez 

2010).  To control for potential selection problems, we carry out two additional tests. First, 

we condition on important health related characteristics of migrants, which we refer to as 

‘wellbeing controls’ in Table 1.  Second, we examine the same specification for a subsample 

of European Union migrants which have the same rights in the period than in the country of 

origin, and hence, its composition is more likely to resemble that of natives. Rights similarity 

is important as the difference is rights could explain heterogeneous access to health care, 

which could both explain attitudes to traditional medicines, and could explain in turn the 

migrants’ selection. Access to traditional medicines is common in a number of countries that 

differ in cultural and religious markets such as Chinese medicine, Unani medicine, European 

Traditional Medicine, brazilin medicine among other.  

 

Framework 

 

Culture and health care use 

Most studies looking at beliefs about herbal medicines explain how people’s 

interpretations of illness – and therefore reactions to disease - are driven by ‘culture’ 

(Helman, 2000; Winkelman, 2009). Culture refers to ‘customary beliefs and values’ that 

ethnic, religious and social groups transmit fairly unchanged from generation to generation’ 
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that shape the way an individual view the world (Dein, 2004). Roy et al. (2004, p. 26) find 

that ethnicity (as proxying for minority groups) is significantly associated with the belief that 

‘some (traditional) home remedies are still better than prescribed drugs for curing illnesses. 

Similarly, Winkler et al. (2010) find stronger beliefs (such as symptoms and causes) about 

traditional healing methods for epilepsy in Tanzania are held by men and influenced by tribe, 

religion, and non-urban location. Within modern medicines, cultural background is also 

significantly associated with health beliefs (Horne et al., 2004) and in turn, treatment seeking 

patterns (Karasz & McKinley, 2007).  However, examining patterns of cultural persistence in 

health care behaviors requires examining different mechanisms, as below.  

 

Cultural norms.  

 

The idea that cultural beliefs linger and evolve is documented but remains debated.  

Owusu-Daaku and Smith (2005) show that Ghanaian women who have moved to the UK 

uphold Ghanaian perspectives about health and illness while adapting to the British health 

system.  Similarly, Son (2013) looked at the behavior of the first-generation Korean 

immigrants to the US to find many held secure attachments to their Korean ethnic 

characteristics and had not altered their perspectives much, even after having lived in the 

States for an average of 20 years. Adherence to original identity are examples of ‘adhesive 

adaptation’ or ‘acculturation’ which explains that new cultures and social relations integrated 

onto existing cultural beliefs, and do not replace old beliefs (Hurh and Kim, 1984, 1990).   

This approach is consistent with more complex models in the psychology literature (Berry et 

al., 1989) which focus on looking at the extent to which individuals do separate from modern 

health care practices and consider alternative types of acculturations such as full assimilation, 

integration, separation, and alienation responses to the immigration experience.  
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The speed of cultural persistence.  

Redstone Akresh (2009) finds a positive relationship between time spent in country 

and physician and dental visits even after controlling for several predisposing characteristics, 

self-assessed and physician-diagnosed need.  As the number of years in a country rises, 

immigrants may become more comfortable with the local language and gain familiarity with 

the health care system, resulting in increased usage.  Redstone Akresh (2009) also suggests 

that immigrants may seek health care less frequently if they hold jobs in places where health 

insurance is available, making health service utilisation a luxury rather than a necessity.  

However, the effects seem to be different as we examine second-generation migrants. 

Dinesen and Hooghe (2010) find that second-generation immigrants to Europe are more 

assimilated than the first generation.  However, it is unclear whether this applies across the 

board. This paper contributes to this literature making use of evidence from the demand for 

herbal medicines. 

 

Materials and Methods 

Data  

We draw upon secondary data from the European Social Survey, a cross section European 

dataset which contains waves for every two years from 2002 and refers to a repeated cross-

section that overall provide a pooled sample 50,000 respondents (available in this link: 

https://www.europeansocialsurvey.org), out of which we could identify a sample 3730 first 

generation migrants and 1799 second generation migrants.  The data includes 30 participating 

countries, and the survey contains information about the respondent’s country of birth and 

that of his/her father and mother. Furthemore, the data contains records of first- and second-

generation migrants from over 90 countries and accordingly, individual-level data can be 
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matched with health measures constructed at the country level from the World Values 

Survey. Country refers to a European member state, and citizenship refers to the country of 

residence, alongside European Union (EU) citizenship when the country belongs to the EU.  

 

 Another advantage of this data is that we can control for the country of origin and residence 

country income (GDP per capita), mainly obtained from the World Bank database.  This 

strategy has been previously used by Lutmer and Singhal (2011) to study preference for 

redistribution.  

 

Measurement of attitudes to herbal medicines 

Our dependent variables refers to a measure of attitudes towards herbal medicines defined as 

the response to a question on whether the respondent uses herbal remedies if health problem 

arises (‘How often do you use herbal remedies if health problem’, (and potential responses 

include  ‘Never or almost never’, ‘Some of the time’, ‘about half the time’, ‘most of the 

time’, ‘always or almost always’ and ‘don’t have health problem’). 

 

 The same dataset also contains information on the migration status of the respondents and 

their parents, which allows us to identify the country of origin of respondents and their 

parents.  Individual-level data were then merged with health measures constructed at the 

country level and income data (GDP per capita), taken mainly from the World Bank 

databaseiv. Our dependent variable refers to attitudes towards herbal medicines defined as the 

response to a question on whether the respondent uses herbal remedies if health problem, 

(and how often).  

 

Controls Included.  
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We use mean values for home country (to capture cultural effects) for the following 

variables, namely attitudes to traditional medicine of both the respondent’s individual’s 

country of birth and well as a paternal country of birth. The baseline specification includes 

population weights and wave controls but no other controls.  Then we have included controls 

that we classify as those proxying for welfare (whether hampered in daily activities by 

illness, disability); whether feel discriminated; socioeconomic and demographic status 

(gender, age, and household size) as well as religious denomination. Our data contains 

records on how long individuals have lived in-country and whether they belong to a minority 

ethnic group in-country; alongside educational attainment, we include main occupational 

activity and household net income quintile. Finally, to control for institutions, we include the 

opinion on the state of health services in their country of origin and their feeling about 

household’s income nowadays as well as citizenship information. Further details of all 

variables are available in Appendix 1.  We restrict ourselves to migrants from the same 

countries covered in the ESS. 

 

Measures 

Sample 

From our master dataset, we have created two samples: one for the first generation (defined 

as people born in one country and moved to another) and another for the second generation 

(defined as children of first-generation immigrants - where parents are not born in the same 

country as the child).  In the latter, we run different regressions depending on the specific 

lineage, one with the father lineage (country of origin) and one with the maternal lineage.  

The broad range of immigrants from various countries in the ESS reduces the concern that 

estimates are driven by the effect of the small number of home country backgrounds. We 

present the summary statistics in Table A1v.  
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Figure 1 plots the association of attitudes to herbal medicines with that of the home country 

(for first-generation migrants), and for second generation migrants. Importantly, visual 

evidence is consistent with the hypothesis of robust cultural transmission, which appears to 

be stronger among second-generation migrants.  

 

[Insert Figure 1 about here] 

 

Statistical Analysis 

 

Previous visual evidence might be sensible to the inclusion of several controls. Hence, we 

examine the association between measures of use of herbal medicines of immigrants and that 

of their country of origin. We rely on the following specification that measure cultural 

acculturation of first-generation migrants: 

 

𝐻𝑀𝑖𝑗 =  𝜌𝐻𝑀̅̅ ̅̅
�̅� +  𝜑𝑋𝑖𝑗 + 𝛾𝑗 + 𝜀𝑖𝑗                                            

 

where 𝐻𝑀𝑖𝑗 refers to herbal medicines attitudes of an individual from a home country j 

residing in the host country i, 𝐻𝑀̅̅ ̅̅
�̅� refers to the home country j’s herbal medicine attitudes, 

and 𝑋𝑖𝑗 refers to individual specific controls that could upwardly bias the effect of cultural 

persistence, specifically can be divided in   𝑊𝑖𝑡 indicating proxy measures for welfare and 

institutional controls and 𝑆𝑖𝑡  being  a vector of an a vector of independent variables at the 

individual level measuring i’s socioeconomic and demographic status. We include a 

parameter 𝛾𝑗𝑡 which refers to a country-by-year fixed effect to account for the institutional 

setting and any other unobserved characteristics whether time invariant or country specific. 
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Finally, 𝜀𝑖𝑗 refers to the random term and may include country of origin fixed effects. All 

standard errors are clustered by the individual’s home country to avoid arbitrary serial 

correlations of error terms among individuals from same home country.  We have estimated 

linear probability models, but the results are replicated using both ordered probit and logit 

models. We have standardized the regression parameters to allow for comparing effects’ sizes 

and interpreting coefficients as ‘the effect of one standard deviation on herbal medicine use’.  

 

Our results of interests are variable associations captures by the coeffect 𝜌,  and effects sizes 

of such associations. These association estimates are reported in regression coefficients  

which measure  cultural persistence, after controlling  for several other relevant factors, such 

as the time in the country. If 𝜌 was close to zero, this would indicate no cultural preference. 

However, given that migrants have been raised under the institutions of the country of origin,  

𝜌 will pick up institutional effects and not the cultural effect alone. A common way to control 

for local institutions, in addition to controls, includes focusing on second generation 

migrants. In so doing, cultural transmission results from the parental transmission of 

preferences (from parents to children). We run two different specifications, one for the 

paternal lineage and one for maternal lineage.  

 

The effect of migrant’s citizenship and selection 

As sensitivity analysis we restrict our analysis of culture to migrants from a country other 

than where the survey was undertaken. This way we can precisely estimate the effect for the 

country of origin of migrants. Further, given that mobility restrictions within Europe are less 

stringent than between Europe and other parts of the world, and rights and regulations differ, 

we take a sample of migrants who are just from Europe to overcome potential sources of 
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unobserved heterogeneity that could not be entirely controlled for with destination country 

fixed effects. 

  

Results 

 

First generation effects.  

Table 1 reports evidence of the cultural persistence of herbal medicine use. Results 

show strong effects of mean herbal medicines use of country of origin on herbal medicine use 

suggesting very strong cultural persistence irrespective of the inclusion of controls. The 

standardised coefficient for the first generation suggests that a one standard deviation change 

in country of origin use in herbal medicines is associated with 0.331 percentage points 

increase in the preference for own herbal medicine use.  With controls (but no inclusion of 

time in the country), the effects size is 0.289, while it is 0.272 with interaction effects. That 

is, one standard deviation increases in average support for herbal medicines in the country of 

origin, increases 0.27 percentual points in the preference ratings for herbal medicines out of 

an average rating of 2.16 (12% increase).  

 

[Insert Table 1 about here] 

 

Second generation effects.  

In Table 2, we study second-generation effects by maternal and paternal lineage with 

and without controls. Results show very strong cultural effects across all lineage types.  

Results suggest that when we examine cultural persistence for second generation 

irrespectively of the lineage, the coefficient for the second generation is still significant and 

does not is of a smaller magnitude. The results suggest that perceptions of herbal medicines 
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do not appear to soften from the first to the second generation, for maternal lineage and both 

parent country lineages. Second generation migrants’ preferences are at last as aligned with 

those of their grandparents, above and beyond first generation effects. Formal tests of 

equality of coefficients suggest significant at 5% level. When all controls including parental 

time in the country are regressed, we find that one standard deviation increase in average 

support for herbal medicines in the mother country or father country of origin increases 

support for herbal medicines 0.285 percentage points (pp) and 0.239pp which corresponds to 

a 13% and 10% increase respectively.  

 

[Insert Table 2 about here] 

 

Citizenship and Selection 

In the first set of robustness checks we look for gender differentials in Table 3.  This 

is important because the literature has shown that assimilation effects can differ across men 

and women, however the coefficient for women is significant and still suggests strong 

evidence of cultural persistence. Table 3 show that whilst among first generation migrant’s 

men are more culturally linked to the country of origin than second generation migrants, the 

opposite applies to women. Among second generation migrants, the effect size is comparable 

irrespectively of lineage and formal tests of equality of coefficient cannot reject the null 

hypothesis of equality.  

 

[Insert Table 3 about here] 
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Given that citizenship status in EU countries is not generally automatic after birth, 

institutions might still matter. Table 4 suggests that the effect changes when we examine the 

subsample of EU born individuals who would not be constrain by citizenship constraints 

there is again evidence of cultural persistence but the effect among second generation is 

weaker than that of the first. The latter is important because migrants might not have the 

same institutions in the country of residence across European countries. Restructuring the 

sample also allows us to overcome some potential unobserved heterogeneity that could not be 

entirely controlled with destination country fixed effects. In contrast, when we evaluate the 

effect only among residents in EU countries, we find evidence a stronger cultural persistence 

among second generation migrants. Formal testing of coefficient equality rejects the 

hypothesis of equality at 1% level.  

 

[Insert Table 4 about here] 

 

Finally, in the third set of robustness checks, regressions were rerun using a probit 

specification on a general preference question where dependent variables were binarianised 

accordingly.  For use of herbal medicines respondents were classed into those who answered, 

‘never or almost never’ and the rest (‘some of the time’, ‘about half the time’, ‘most of the 

time’, ‘always or almost always’). Results are comparable to the previously shown ones.    

 

Discussion  

 

We have estimated the association between attitudes towards herbals treatments in the home 

and host country of first- and second-generation migrants using secondary analysis of 

migration data. The intensity of the association between attitudes provides evidence of the 
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persistence of the cultural attitudes to herbal medicines. We document clear evidence 

indicating evidence of cultural persistence over time through to the second generation (H1). 

However, consistent with Silva et al (2014) we show that cultural persistence appears to be 

stronger among the second generation than the first among maternal lineages.  That is, 

individual’s attitudes of first and second-generation migrants are significantly associated with 

that of their country of birth, or that of their parents’ country of birth, and stronger effects 

from the second generation than the first generation (H2).  Also, we find that time of 

residence in host country does not make a difference and does not override the effect of the 

primary variables of interest, and that our estimates are not affected when we distinguish 

European citizenship and migrant selection (H3).  However, we find that cultural persistence 

differs by gender.   

 

We consider several robustness checks. First, we look at differences in results owing to 

gender.  Secondly, selective migration is examined by using subsamples of only EU 

countries.  Thirdly, we control for potential institutional heterogeneity in citizenship 

regulation by examining subsamples of those born in European Union countries, as citizens 

would have same rights as the locally born, and only differ in their cultural values. Finally, 

we rerun the robustness regressions using probit rather than OLS, to consider the original 

nature of the data (which gives answers on a Likert scale) and probabilities of use or 

preferring one form of health care.  All robustness checks confirm the cultural effect. 

 

Our estimates suggest consistent evidence of cultural persistence, which indicates that where 

horizontal transmission of preferences (peer effects and country and influences in the country 

of residence) weights more heavily in the formation of attitudes, one can expect some degree 

of convergence to the local population (assimilation). In contrast, when beliefs and cultural 
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traits from parental transmission (vertical transmission) weight more heavily in the formation 

of attitudes, the cultural tends to be more persistent, one would expect assimilation to slow 

down.  Overall, our results suggest evidence of a strengthening of cultural persistent among 

the maternal lineage of second-generation migrants.  However, results are sensitive on the 

subsample of migrants examined.   

 

Our findings can be explained by the fact that attitudes towards health care are often driven 

by some level of trust gap between health care practices in the sending and receiving 

countries, especially during the acculturation to a new migrant country when it comes to new 

medicines common in dominant European cultures where most modern medicine has evolved 

into the most progressive and technological procedures. Medication adherence tends to be 

lower for less threatening diseases, which are those that can be treated with herbals 

treatments (DiMatteo, 2004). Similarly, medication adherence is lower among individuals of 

lower socio-economic status and among minority racial backgrounds (Simoni et al, 2012), 

which again are more likely to use herbal treatments in many European countries. This points 

out to the role of cultural explanation, namely beliefs influenced by contextual factors that 

influence patient’s concerns about the medications, including the perception of those effects. 

One explanation for limited trust refer to historical roots in prior medical abuse of minority 

populations (McQuaid and Landier, 2018)., and lower adherence to HIV medications (Dale et 

al, 2016).  

 

Furthermore, our results highlight the importance of subjective factors, cultural perceptions in 

the sending country as influencing attitudes, as opposed to objective measures of healthcare 

quality which typically are thought of as guiding health care decisions. Overall results 

suggest that policy design on health and health care use need to increasingly take into 
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consideration (and filter) different culturally specific reactions and evaluations. Modern 

healthcare systems are incorporating herbal treatments alongside, vitamins, and other 

complementary therapies to treat patients holistically and build trust. Consistently, one study 

from Jamaica shows 87% of herb users perceive herbal medicines to be more efficacious than 

modern medicines and therefore continue to utilise them (Clement et al., 2007).  This 

evidence is consistent with a substantial body of evidence suggesting that though individuals 

are second-generation migrants, they interact mainly with similar peers, and they segregate 

strongly over settings. This means that these individuals do have differences of health 

knowledge as they learn from and select similar peers though a process of co-evolution. 

Hence, cultural persistence might take place (or reinforces) through a social diffusion and 

learning process. Our results would be consistent with this explanation.  

 

Limitations and study strengths 

One of the potential concerns to address is that of migrant’s selection on health status 

(Antecol and Bedard, 2005, 2006: McDonald et al., 2004, Palloni and Arias 2004).  However, 

tests of equality of means suggest to evidence of health status difference across the sample of 

migrants and non-migrants. Instead, we focus on how attitudes to herbal medicines remain 

correlated with those of the country of origin. Once in the country, migrants are also likely to 

access better and more health care, which increases the probability of diagnosis and treatment 

(Jasso et al. 2004). That said, reliance on measures of attitudes inevitably leads to some level 

of imprecision, as attitude question are generally vague, and do not allow identifying as 

precisely as one would expect the intensity of individuals use of care. This leaves open the 

question on for what purpose respondents use traditional medicines which we cannot respond 

in this study. Finally, our sample considers 270 possible combinations of individuals from 

different host and receiving countries, but it is not a representative sample of all of them as 
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this would require an extremely large sample which is unavailable to date. However, our 

interest is not to identify the cross-country effect, but to purely exploit the variation in 

attituding from sending and receiving countries that comes naturally in the sample and does 

not appear to be affected by sample selection.   That said, the diversity of the data can 

potentially be a limitation as it can entails small sample variation for each country, and hence 

potential smaller power. However, in this study we rely in a large sample of host and home 

countries. Finally, given that we use secondary data we cannot include all the list of locations 

where herbals treatments are common, and we rely on a sample of European countries. 

 

 

Conclusion 

This paper has undertaken a secondary analysis of migration data to test the cultural 

persistence of herbal medicines attitudes in relation to norms in the person’s country of birth 

or home country , which provide an explanation for the herbal medicine paradox (HMP).  We 

have drawn upon a sample of European first and second-generation migrants and accounted 

for an extensive set of controls. Importantly, evidence of the cultural persistence of attitudes 

to herbal medicines suggests that the conceptualisation of efficacy in herbal medication use is 

not necessarily aligned with that presented in biomedicine, and modern drugs have failed to 

completely displace herbal medicines and a process of ‘acculturation’, in which different 

cultures merge, has occurred. Consequently, contemporary, and traditional systems coexist, 

but do so while retaining distinct characteristics and older, conventional methods will remain 

important for its users.  

 

Study implications 

 



 23 

 Although standard health decision frameworks assume that individuals make choices based 

on some form of process of information updating rather than culturally determined health 

care practices, which takes time to build up,  we show that  reliance on traditional medicines 

and health care practices, is  more persistent that expect, far from adjusting in the first and 

second generation. Policy implications are suggestive that a strategy advocating ‘integration’ 

to place herbal medicines within a biomedical framework (World Health Organization, 2002) 

will not succeed if the demand side of the equation is sidestepped. Instead, healthcare systems 

out to understand the aspects that matter to people’s health care choices (for example, trust) 

and consider them to achieve more user-friendly and culturally acceptable practices.  

 

Future directions 

Future directions should identify whether the latter results from the rejection of modern 

medicines or merely the specific model of integration of herbal medicines in the modern 

health care systems. Furthermore, our although we estimates effects up to the second 

generation, it is unclear whether there are effect beyond that. Access to data from third or 

farther generations would allow a more precise analysis of the longer-term persistence of 

attitudes to herbal treatments. Finally, future research could estimates more precise measures 

of cultural norms that are country and generation specific, and that can include lab in the field 

experiments.   
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Figure 1. Correlation between attitudes or first and second generation migrants and the mean 
attitudes of the sending country (country of origin) .  
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Note: This figure provides graphical evidence of the association between first and second-generation 
migrants preferences and that of their country of origin for first and second-generation migrants, 
and in the latter case we differentiate between maternal and paternal lineage. The estimate and 
average size by country of origin represented by the size of the circle.  
 
 

Tables 
 

Table 1.  Association between attitudes to herbal medicines (HM) of first generation 
migrants and those of the country of origin (CO) -  baseline and with controls and 
interactions (OLS) 

 I II III 

HM Attitude (in CO) 0.864** 0.713** 0.671** 

 (0.05) (0.117) (0.118) 

Welfare No Yes Yes 

Socioeconomic No Yes Yes 

Country No No Yes 

Time in the country No No Yes 

Constant 0.335** 1.026 0.517 

 (0.124) (0.565) (0.60) 

Observations 3630 1531 1531 

R-squared 0.109 0.255 0.256 
Note: The first column is the baseline specification (without controls; the second column includes all 
controls except interactions; the third column reflecting time in the country.  Controls include: those 
proxying for welfare (whether hampered in daily activities by illness, disability, infirmary or mental 
problem); opinion on state of health services in country nowadays); whether feel discriminated; 
socioeconomic and demographic status (such as religious denomination); how long have lived in 
country; whether belong to minority ethnic group in country; number of people in household; gender; 
marital status; age ; number of years of education; main occupational activity; household net income 
quintile; opinion on state of health services in their country of origin ; feeling about household’s 
income nowadays, whether citizen of country, country variable; country income quintile (country 
quintile). Robust standard errors under coefficients, *significant at 5%; ** significant at 1%. 

 
Table 2. Association between attitudes to herbal medicines (HM) of second-generation 
migrants and those of the country of origin (CO) – maternal (M) and  paternal (P) 
lineage, with and without controls (OLS) 
 

 I II III IV 
HM Attitude (in CO) – P 
lineage  0.972** 0.623**   

 (0.133) (0.169)   
HM Attitude (in  
CO) - 
M lineage  0.936** 0.743** 

   (0.112) (0.263) 
Welfare No Yes No Yes 
Socioeconomic No Yes No Yes 
Country No Yes No Yes 
Parental time in country No Yes No Yes 
Observations 1618 617 1637 623 
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R-squared 0.123 0.381 0.12 0.378 
Note: The first column is the baseline specification (without controls; the second column includes all 
controls except reflecting parental time in the country; the third column includes such effects.  
Controls include: those proxying for welfare (whether hampered in daily activities by illness, 
disability, infirmary or mental problem); opinion on state of health services in country nowadays); 
whether feel discriminated; socioeconomic and demographic status (such as religious denomination); 
how long have lived in country; whether belong to minority ethnic group in country; number of 
people in household; gender; marital status; age ; number of years of education; main occupational 
activity; household net income quintile; opinion on state of health services in their country of origin ; 
feeling about household’s income nowadays; whether citizen of country, country variable; country 
income quintile (country quintile). Robust standard errors, * significant at 5%, ** significant at 1%. 

   

    

 
Table 3.   Robustness check (I): Association of Attitudes of towards Herbal Medicines 
(HM) of first- and second-generation migrants by gender–maternal (M) and paternal(P) 
lineage (OLS)  
 

 I II 
 

Male Female 
HM Attitude (in CO)  0.926** 0.574**  

(0.164) (0.121) 
HM Attitude (in CO) – P lineage  0.452 0.858*  

(0.334) (0.348) 

HM Attitude (in CO) – M lineage 0.47* 0.918**  
(0.24) (0.34) 

Note: All controls are included as defined in Table 2. Robust standard errors given under coefficients 
* significant at 5%; ** significant at 1% 

 
Table 4. Robustness check (II): Association of Attitudes of towards Herbal Medicines 
(HM) of first- and second-generation migrants by EU country or EU birth  
  

I II  
European Union born European Union 

resident’s country 
HM Attitude (in CO)  0.885** 0.656**  

(0.144) (0.110) 
HM Attitude (in CO) – P lineage  0.428* 0.617** 
 (0.170) (0.204) 
HM Attitude (in CO) – M 
lineage 

0.653* 0.862** 

 
(0.246) (0.236) 

 

Note: All controls are included as defined I Table. Robust standard errors given under coefficients. 
* significant at 5%; ** significant at 1% 
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Online Appendix 
Table A1 Summary Variables (dependent variables and controls) in the main sample 

Variable name Definition 
 

No obs Mean 
(Standard dev) 

Dependent  variables 
 
How often do you use herbal 
remedies if health problem 

1 Never or almost never 
2 Some of the time 
3 about half the time 
4 most of the time 
5 always or almost always 
6 don’t have health problem 

46549 2.044 
(1.194) 
 

Welfare controls    
whether hampered in daily 
activities by illness, disability, 
infirmary or mental problem 

1 Yes a lot 
2 Yes to some extent 
3 No 

48820 2.692 
(0.580) 

 
How happy are you? 

0 labelled ‘Extremely 
dissatisfied’, 10 labelled 
‘Extremely satisfied’ 

48766 3.017 
1.244 

 
opinion on state of health 
services in country nowadays 

0 (extremely bad) – 3 
(extremely good) 

47672 1.391 
(0.873) 

 
Discrimination of respondent’s 
group: nationality 

0 
1 

49066 0.010 
 

Social and demographic controls 
 
religious denomination 

1 Roman Catholic 
2 Protestant 
3 Eastern Orthodox 
4 Other Christian 
5 Jewish and other non 
Christian  
6 Islam 
7 Eastern religion 

27448  

 
How long ago first came to live 
in country 

1 <20 years ago 
2 20+ years ago 
3 NA 

47483 2.878 
(0.429) 

 
Whether belong to minority 
ethnic group in country 

0 no 
1 yes 

47956 0.042 
 

 
Number of people in 
household 

0 1-4 
1 5+ 

49019 0.126 
(0.332) 

 
gender 

1 Male 
2 Female 

48985 1.539 
 

 
Marital status 

1 married 
2 separated 
3 divorced 
4 widowed 
5 never married 

47035 2.600 
(1.790) 

 
Age group 

0 <10 
1 10-24 
2 25-34 
3 35-44 
4 45-54 

49066  3.605 
(1.707) 
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5 55-64 
6 65+ 

 
Education group 

0 none 
1 1-9 years 
2 10-19 years 
3 20-29 years 
4 30 years+  

49066 1.759 
(0.554) 

 
main occupational activity 

1 paid work 
2 education 
3 unemployed, looking 
4 unemployed, not looking 
5 permanently sick or 
disabled 
6 retired 
7 community or military 
service 
8 other 

48788 
 

3.307 
(2.655) 

 
Household’s total net income 
in quintiles 

1 1st quintile (poorest) 
2 2nd quintile 
3 3rd quintile 
4 4th quintile 
5 5th quintile (richest) 

37462 2.879 
(1.4901) 

 
feeling about household’s 
income nowadays 

1 living comfortably on 
present income 
2 coping on present income 
3 difficult on present income 
4 very difficult on present 
income 

46471 2.066 
(0.881) 

 
Whether citizen of country 

0 no 
1 yes 

49033 0.956 
 

 
Trust in health system back in 
their original country 

Mean of trust by country of 
birth 

49066 5.262 
(1.115) 

 

 
 

 

 
i However, defining culture is inevitably complex, and that some dimensions of culture might not be fully 

captured.    
ii It is important to state this does not mean that ‘social environments’ in which individuals are raised might still 

be different in settings where migrants are highly segregated, and migrants and natives move through different 

foci (schools/associations/churches/etc.) 
iii Antecol (2000) finds that cultural effects persist until the second generation, while Borjas (1992) finds cultural 

persistence to be stronger for the second generation than any further generation of immigrants. 
iv Available online at http://www.europeansocialsurvey.org/. Other sources of GDP per capita are available form 

IMF and World Bank sources (www.imf.org; www.worldbank.org).  
v As in other studies using the same data (Ljunge, 2014) we find that immigrants are similar to the general 

population on observable variables, with some differences in religion and education, which we control for along 

with some other controls. 

http://www.imf.org/



