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Abstract

Objectives This study evaluated the association between non-medical switching of prescription 
medications (NMSPM) with brand-name drugs and out-of-pocket spending (OPS) on drugs among 
Peruvian adults.
Methods We conducted a secondary analysis of the National Survey of User Satisfaction 
Health using an analytical cross-sectional design. We included 3155 adults who went to drug-
stores and pharmacies with prescriptions. The independent variable was the self-reported 
NMSPM. The outcomes were brand-name drug purchase and OPS on drugs. We calculated 
crude and adjusted prevalence ratios (PR) with their respective 95% confidence intervals (CIs), 
and the OPS on drugs was analysed using linear regression with crude and adjusted β and 
their 95% CIs.
Key findings The rate of NMSPM was 6.7%, the proportion of brand-name drug purchases was 
55.7% and the average spending on drugs was US$1.73. In the adjusted analysis, the propor-
tion of brand-name drug purchases with NMSPM was higher than without (73.3% versus 54.5%; 
P < 0.001), with a statistically significant association (adjusted PR = 1.38; 95% CI = 1.29 to 1.47; 
P < 0.001), and the association between NMSPM and OPS on drugs was statistically significant 
(adjusted β = 0.23; 95% CI = 0.16 to 0.30; P < 0.001).
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Conclusions There is a greater probability of brand-name drug purchases and OPS on drugs when 
NMSPM exists among adults who go to drugstores and pharmacies in Peru.

Keywords: treatment switching; health expenditures; drugs, generic; pharmacies; pharmacoepidemiology; Peru

Introduction

Non-medical switching of prescription medications (NMSPM) is de-
fined as a change in the medication of a stable patient from his or her 
current regimen to an alternative medication without a justifiable 
medical reason.[1] Although multifactorial in nature, NMSPM often 
occurs without patient consideration, as part of programmes imple-
mented by health funders, including insurance companies that seek 
to reduce the cost of some prescribed medications.[2] In addition, a 
lack of supply in some pharmacies can also induce NMSPM to avoid 
the interruption of treatment for patients with chronic diseases.

A Dutch study found that the prevalence of NMSPM is 11%, 
mostly among generic drugs.[3] Nevertheless, changing the pre-
scription may imply changing a brand-name drug to a generic or 
biosimilar drug.[2] There are potential economic benefits for health-
care systems and funding institutions of changing a brand-name drug 
to a generic one. However, having the different names, sizes, shapes, 
colours and packaging of generic drugs, compared with brand-name 
drugs, can cause anxiety and insecurity in patients and reduce adher-
ence to treatment.[4] Although the change from brand-name drugs 
to generic or biosimilar drugs is not associated with less efficacy in 
prescription,[5] in general, the change is associated with less effective 
treatments and greater adverse effects.[4]

Although universal health insurance coverage has improved 
in Peru, it is still deficient.[6] There are several problems in the use 
of healthcare services[7] and effective drug coverage that increase 
out-of-pocket spending (OPS). A study estimated that, on average, 

the OPS for medicines in Peru increased from US$8.14 in 2007 to 
US$9.68 in 2016.[8] The lack of drugs in Peruvian healthcare facil-
ities caused patients with health insurance to buy prescribed drugs 
from private pharmacies,[9, 10] where NMSPM may occur, but not 
necessarily generic drugs, due to the belief that generic drugs are less 
effective and safe than brand-name drugs.[11, 12]

Despite studies on the prevalence of NMSPM,[3] to the best of 
our knowledge, there are no studies in middle-income countries 
with a fragmented and segmented healthcare system like Peru’s.[13] 
However, although the change in prescription is associated with ini-
tiatives to reduce costs,[2] it is possible that this cannot be extrapo-
lated to a country where the perception of the efficacy and safety of 
generic drugs is low[11, 12] and could lead to a higher OPS in the popu-
lation for buying brand-name drugs (8). The objective of our study 
was to estimate the prevalence of NMSPM, its association with the 
purchase of brand-name drugs and the implications for OPS in the 
general population of Peru.

Methods

Study design
A secondary analysis of the fourth questionnaire of the National 
Health User Satisfaction Survey 2014–2016 (ENSUSALUD) of the 
National Institute of Statistics and Informatics of Peru (INEI) and 
the National Superintendence of Health of Peru (SUSALUD) was 
performed. The ENSUSALUD was a nationally representative survey 

2015
People surveyed:3 903

3 155 people incluided in the study
Expanded population: 1 037 183

Excluded for missing data:
- 10 participants without the outcome

- 3 participants without any covariate of 
interest

2014 - 2016
People surveyed: 11 610

2016
People surveyed: 3 858

2014
People surveyed: 3 849

8 414 people were excluded for not 
having a prescription

28 people excluded for being 
under 18 years of age

Figure 1 Flowchart of the selection of participants included in the analysis, ENSUSALUD 2014–2016.
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designed to collect information about the operation of the Health 
Service Provider Institutions (IPRESS) from the data provided by the 
users and providers of said services.

Population, sample and sampling
The study population comprised people aged 18 years or older who 
went to a drugstore or pharmacy close to 181 IPRESS nationwide 
to buy medicines for themselves. The participant selection was prob-
abilistic, stratified and two-stage.

The primary sampling unit was the IPRESS of the Ministry of 
Health and regional governments (MINSA-RG), the Social Health 
Insurance in Peru (EsSalud), the Health of the Armed Forces and 
Police (sanidades) and clinics of the private sector, which were ran-
domly selected. The secondary sampling unit was drugstore and 
pharmacy users, selected in a non-probabilistic way for conveni-
ence. We considered 25 strata corresponding to the 25 political 
regions of Peru. Importantly, the effect of the ENSUSALUD is lim-
ited to care in the outpatient medical consultation of the IPRESS 
nationwide.

Eligibility criteria
Users aged 18  years or older were included in the analysis. The 
fourth questionnaire of ENSUSALUD 2014–2016 included 11 610 
surveyed users. Users under 18 years of age, those who did not have 
a prescription or those with missing data on some of the variables of 
interest were excluded. The final number of participants was 3155.

Variables
We considered two outcomes. Firstly, the use of brand-name drugs, 
defined as the purchase of at least one brand-name drug, was con-
structed by comparing drugs purchased by the participants with 
the Peruvian health registry of pharmaceutical products provided 
by the General Direction of Medicines, Supplies and Drugs (http://
www.digemid.minsa.gob.pe/ProductosFarmaceuticos/principal/
pages/Default.aspx). Two authors independently reviewed the health 
registry for this variable, and a third author resolved discrepancies.

Secondly, OPS was defined by the total prescription spending in 
US dollars. This variable was transformed to a natural logarithm for 
respective analysis.

Table 1 General characteristics of users of drugstores and pharmacies who received a medical prescription, ENSUSALUD 2014–2016 
(N = 1 037 183; n = 3155)

Characteristics Absolute frequency Weighted proportion1

n % 95% CI

Non-medical switching of prescription medications
 No 2939 93.3 92.7 to 93.9
 Yes 216 6.7 6.1 to 7.3
Out-of-pocket expense in medicines (US$)
 Mean (95% CI) 1.73 1.7 to 1.8
Brand-name drugs
 No 1416 44.3 42.7 to 45.9
 Yes 1739 55.7 54.1 to 57.3
Sex
 Women 1928 61.0 59.6 to 62.3
 Men 1227 39.0 37.7 to 40.4
Age (years)
 Mean (95% CI) 42.8  42.4 to 43.2
 18–39 1533 46.4 45.1 to 47.7
 40–59 1174 38.6 37.4 to 39.7
 60 and older 448 15.0 13.9 to 16.2
Education level
 University education 690 22.5 21.1 to 24.0
 Non-university higher education 657 20.2 19.2 to 21.2
 High school 1248 40.8 39.4 to 42.2
 Complete elementary education or below 560 16.5 15.5 to 17.6
Health insurance
 No 776 25.7 24.2 to 27.3
 Yes 2379 74.3 72.7 to 75.8
Language
 Spanish 3083 98.2 97.7 to 98.5
 Quechua/others 72 1.8 1.5 to 2.3
Type of institution
 Drugstore 486 14.7 13.3 to 16.3
 Pharmacy 2669 85.3 83.7 to 86.7
Request for prescription drugs
 No 2505 80.3 78.7 to 81.8
 Yes 650 19.7 18.2 to 21.3
Geographic region of residency
 Metropolitan Lima 534 34.5 31.4 to 37.8
 Other areas of coast region 990 23.7 20.6 to 27.2
 Highlands 558 12.0 11.1 to 12.9
 Jungle 1073 29.8 27.5 to 32.1

1Weights and the design effect of the complex survey sampling were included.
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Table 2 General characteristics of users of drugstores and pharmacies who received a medical prescription according to non-medical switching of prescription medications, 
ENSUSALUD 2014–2016

Characteristics Non-medical switching of prescription medications P-value*

Yes, n = 216 No, n = 2939

 N % n %  

Brand-name drugs
 No 61 26.7 1355 45.5 <0.001
 Yes 155 73.3 1584 54.5  
Sex
 Women 121 56.3 1807 61.3 0.133
 Men 95 43.7 1132 38.7  
Age (years)
 18–39 117 52.2 1416 46.0 0.169
 40–59 72 36.0 1102 38.7  
 60 and older 27 11.8 421 15.3  
Education level
 University education 43 19.3 647 22.7 0.077
 Non-university higher education 44 18.3) 613 20.3  
 High school 82 41.9 1166 40.7  
 Complete elementary education or below 47 20.5 513 16.3  
Health insurance
 No 53 24.8 723 25.8 0.674
 Yes 163 75.2 2216 74.2  
Language
 Spanish 211 97.1 2872 98.2 0.082
 Quechua/others 5 2.9 67 1.8  
Type of institution
 Drugstore 35 13.6 451 14.8 0.577
 Pharmacy 181 86.4 2488 85.2  
Request for prescription drugs
 No 56 24.3 594 19.4 0.070
 Yes 160 75.7 2345 80.6  
Geographic region of residency
 Metropolitan Lima 34 32.9 500 34.6 0.044
 Other areas of coast region 61 19.3 929 24.0  
 Highlands 40 15.0 518 11.7  
 Jungle 81 32.8 992 29.6  
Type of medicine purchased by participants
Antibiotics
 No 160 73.8 1984 69.4 0.043
 Yes 56 26.2 955 30.6  
NSAIDs
 No 171 80.0 2290 78.5 0.486
 Yes 45 20.0 649 21.5  
Gastrointestinal
 No 185 89.0 2612 88.9 0.925
 Yes 31 11.0 327 11.1  
Analgesics/antipyretics/corticoids
 No 155 72.1 2192 75.9 0.061
 Yes 61 27.9 747 24.1  
Antihistamines/respiratory pathologies
 No 183 87.2 2579 88.6 0.273
 Yes 33 12.8 360 11.4  
Nutritional supplement
 No 198 91.7 2752 93.8 0.182
 Yes 18 8.3 187 6.2  
Cardiac pathologies
 No 199 90.4 2754 93.5 0.028
 Yes 17 9.6 185 6.5  
Antiparasitic/antiviral/antimycotic
 No 204 93.1 2761 94.3 0.256
 Yes 12 6.9 178 5.7  
Metabolic disorders
 No 214 98.8 2848 96.7 <0.001
 Yes 2 1.2 91 3.3  
Neurological pathologies
 No 202 93.7 2784 94.3 0.646
 Yes 14 6.3 155 5.7  
Other
 No 172 75.7 2491 83.7 <0.001
 Yes 44 24.3 448 16.3  

Weights and the design effect of the complex survey sampling were included.

*Refers to the statistical significance obtained from the comparison of the proportions between the categories of the variables considering the complex sampling of the survey.
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The independent variable was the change in medicines for 
non-medical reasons and was constructed with the following ques-
tion: Did the pharmacist or apothecary sell you any medicine(s) 
other than the one(s) on your prescription? An affirmative response 
was considered an NMSPM.

The confounding variables were sex, age, educational level, lan-
guage (Spanish, Quechua/others), health insurance (yes/no), type of 
institution (drugstore, pharmacy) and geographic region of residence 
(metropolitan Lima, other regions of the coast, mountain and jungle).

Ethical aspects
The ENSUSALUD is a free, open access database available at http://
portal.susalud.gob.pe/blog/category/base-de-datos/. All study parti-
cipants provided verbal consent before starting the survey. No iden-
tification data were recorded for any participant, guaranteeing the 
confidentiality of information provided by the participants.

Statistical analysis
ENSUSALUD databases for 2014, 2015 and 2016 were downloaded 
in SPSS format and then exported and analysed using STATA v15.0 
(StataCorp LP, College Station, TX, USA). All sampling patterns were 

analysed according to stratum and weighting factor, taking into account 
the complex ENSUSALUD sample design, using the svy command.

In the descriptive analysis, categorical variables were expressed 
in frequencies and percentages with their respective 95% confidence 
intervals (95% CIs). Numerical variables were presented as averages 
with their respective 95% CIs. The chi-square test with Rao Scott 
correction for complex sampling was performed to determine sig-
nificant differences between independent variables according to the 
proposed outcomes, and the Wald test was performed to determine 
differences between numerical variables.

Generalised linear models of the Poisson family were implemented 
to determine the association between the change in prescription and 
the use of brand-name drugs. Prevalence ratios (PRs) with their re-
spective 95% CIs were calculated. Likewise, linear regression models 
were built to determine the association between NMSPM and OPS 
in drugs. The OPS in drugs was transformed to a logarithm, and β 
coefficients with their respective 95% CIs were calculated. Regression 
models were adjusted for confounding variables following an epi-
demiological approach. Variance inflation factors were determined 
to evaluate the collinearity between variables in the adjusted models. 
A P-value <0.05 was considered statistically significant.

Table 3 Types of drugs purchased by users who received a medical prescription according to the use of brand-name drugs, ENSUSALUD 
2014–2016

Type of medicine purchased by participants All, n = 3155 Brand-name drugs, n = 1739 Generic drugs, n = 1416 P-value*

N (%) n (%) n (%)

Antibiotics
 No 2144 (69.7) 1225 (72.6) 919 (66.1) <0.001
 Yes 1011 (30.3) 514 (27.4) 497 (33.9)  
NSAIDs
 No 2461 (78.6) 1358 (78.8) 1103 (78.4) 0.694
 Yes 694 (21.4) 381 (21.2) 313 (21.6)  
Gastrointestinal
 No 2797 (88.9) 1522 (88.0) 1275 (90.0) 0.011
 Yes 358 (11.1) 217 (12.0) 141 (10.0)  
Analgesics/antipyretics/corticoids
 No 2347 (75.7) 1268 (74.5) 1079 (77.1) 0.022
 Yes 808 (24.3) 471 (25.5) 337 (22.9)  
Antihistamines/respiratory pathologies
 No 2762 (88.6) 1480 (86.2) 1282 (91.6) <0.001
 Yes 393 (11.4) 259 (13.8) 134 (8.4)  
Nutritional supplement
 No 2950 (93.7) 1564 (90.0) 1386 (98.4) <0.001
 Yes 205 (6.3) 175 (10.0) 30 (1.6)  
Cardiac pathologies
 No 2953 (93.3) 1679 (96.4) 1274 (89.4) <0.001
 Yes 202 (6.7) 60 (3.6) 142 (10.6)  
Antiparasitic/antiviral/antimycotic
 No 2965 (94.3) 1644 (95.1) 1321 (93.2) <0.001
 Yes 190 (5.7) 95 (4.9) 95 (6.8)  
Metabolic disorders
 No 3062 (96.8) 1693 (96.7) 1369 (97.0) 0.543
 Yes 93 (3.2) 46 (3.3) 47 (3.0)  
Neurological pathologies
 No 2986 (94.2) 1640 (93.9) 1346 (94.7) 0.255
 Yes 169 (5.8) 99 (6.1) 70 (5.3)  
Other
 No 2663 (83.2) 1388 (78.3) 1275 (89.2) <0.001
 Yes 492 (16.8) 351 (21.7) 141 (10.8)  

Weights and the design effect of the complex survey sampling were included.
*Refers to the statistical significance obtained from the comparison of the proportions between the categories of the variables considering the complex 

sampling of the survey.
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Results

The final sample size of 3155 participants represented an expanded 
population of 1 037 183 people (Figure 1).

The mean age of the participants was 42.8  years. In addition, 
61% of the participants were women, 34.5% resided in metropolitan 
Lima and 40% had completed secondary education. Furthermore, 
74.3% had health insurance and 85.3% bought their medications 
in pharmacies. The frequency of NMSPM was 6.7% (95% CI = 6.1 
to 7.3). The proportion of brand-name drug purchase was 55.7% 
(95% CI = 54.1 to 57.3), and the average spending on drugs was 
US$1.73 (95% CI = 1.70 to 1.80) (Table 1).

There were differences in NMSPM according to drug group. 
Compared with their generic versions, there was a higher propor-
tion of NMSPM in brand-name drugs for heart conditions (6.5% 
versus 9.6%; P = 0.028) than in other drugs (16.3% versus 24.3%; 
P < 0.001). In contrast, compared with their generic versions, there 
was a lower proportion of NMSPM in brand-name antibiotics (30.6% 
versus 26.2%; P = 0.043) and drugs for metabolic disorders (3.3% 
versus 1.2%; P  <  0.001). Furthermore, the highest proportion of 
NMSPM occurred in users who resided in metropolitan Lima, while 
the lowest proportion corresponded to the mountain region (Table 2).

The most frequently acquired drugs were antibiotics (30.3%), 
followed by analgesics/antipyretics/corticosteroids (24.3%) and then 
non-steroidal anti-inflammatory drugs (NSAIDs; 21.4%) (Table 3). 
In addition, the following drug groups were bought more frequently 
as brand-name drugs compared with their generic versions: anal-
gesics/antipyretics/corticosteroids (25.5% versus 22.9%; P = 0.022), 
antihistamines/respiratory pathologies (13.8% versus 8.4%; 
P < 0.001), gastrointestinal drugs (12.0% versus 10.0%; P = 0.011), 
nutritional supplements (10.0% versus 1.6%; P < 0.001) and other 
medications (21.7% versus 10.8%; P < 0.001). In contrast, the fol-
lowing drugs were less likely to be purchased as brand-name drugs 
compared with their generic versions: antibiotics (27.4% versus 
33.9%; P  <  0.001), drugs for heart disease (4.9% versus 6.8%; 
P  <  0.001) and antiparasitics/antivirals/antifungals (4.9% versus 
6.8%; P < 0.001) (Table 3).

The proportion of brand-name drug purchases was higher in 
participants residing in other areas of the coast (63.8%), while 
the lowest proportion was found in participants residing in the 
jungle region (47.9%; P  < 0.001). The proportion of brand-name 
drug purchases was also higher in participants with higher educa-
tion compared with others (P  <  0.001). However, the proportion 

Table 4 General characteristics users of drugstores and pharmacies who received a medical prescription according to the use of brand-
name drugs, ENSUSALUD 2014–2016

Characteristics Brand-name drugs, n = 1739 Generic drugs, n = 1416 P-value*

n % 95% CI n % 95% CI

Non-medical switching of prescription medications
 No 1584 54.5 52.8 to 56.2 1355 45.5 43.8 to 47.2 <0.001
 Yes 155 73.3 68.6 to 77.5 61 26.7 22.5 to 31.4  
Sex
 Women 1056 56.0 54.1 to 57.8 872 44.0 42.2 to 45.9 0.723
 Men 683 55.4 52.8 to 58.0 544 44.6 42.0 to 47.2  
Age (years)
 18–39 844 55.6 53.5 to 57.6 689 44.4 42.4 to 46.4 0.169
 40–59 639 54.9 52.8 to 57.0 535 45.1 42.9 to 47.2  
 60 and older 256 58.3 54.0 to 62.6 192 41.7 37.4 to 46.0  
Education level
 University education 403 61.9 59.1 to 64.7 287 38.1 35.3 to 40.9 <0.001
 Non-university higher education 359 54.3 51.6 to 57.0 298 45.6 42.9 to 48.4  
 High school 680 54.4 51.9 to 56.8 568 45.6 43.2 to 48.1  
 Complete elementary education or below 297 52.4 49.2 to 55.5 263 47.6 44.4 to 50.7  
Health insurance
 No 470 60.8 57.9 to 63.6 306 39.2 36.4 to 42.1 <0.001
 Yes 1269 54.0 52.2 to 55.8 1110 46.0 44.2 to 47.8  
Language
 Spanish 1708 56.0 54.4 to 57.6 1375 44.0 42.4 to 45.6 0.003
 Quechua/others 31 42.6 34.0 to 51.5 41 57.4 48.5 to 65.9  
Type of institution
 Drugstore 278 53.8 50.8 to 56.8 208 46.2 43.2 to 49.2 0.167
 Pharmacy 1461 56.1 54.4 to 57.8 1208 43.9 42.2 to 45.6  
Request for prescription drugs
 No 362 58.0 53.9 to 62.1 288 42.0 37.9 to 46.1 0.245
 Yes 1377 55.2 53.3 to 57.1 1128 44.8 42.9 to 46.7  
Geographic region of residency
 Metropolitan Lima 308 57.7 53.9 to 61.4 226 42.3 38.6 to 46.1 <0.001
 Other areas of coast region 625 63.8 61.5 to 66.0 365 36.2 34.0 to 38.4  
 Highlands 265 47.9 45.1 to 50.6 293 52.1 49.3 to 54.9  
 Jungle 541 50.3 47.7 to 52.8 532 49.7 47.2 to 52.3  

Weights and the design effect of the complex survey sampling were included.
*Refers to the statistical significance obtained from the comparison of the proportions between the categories of the variables considering the complex 

sampling of the survey.
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of brand-name drug purchases was low in people who had health 
insurance compared with those who did not (54.0% versus 60.8%; 
P < 0.001) and whose language was Quechua or another native lan-
guage compared with those whose language was Spanish (42.6% 
versus 56.0%; P = 0.003). Likewise, the proportion of brand-name 
drug purchases with NMSPM was higher than without NMSPM 
(73.3% versus 54.5%; P  <  0.001), and the proportion of generic 
drug purchases with NMSPM was lower than without NMSPM 
(26.7% versus 45.5%; P < 0.001) (Table 4).

Crude Poisson regression analysis for the use of brand-name 
drugs showed a higher prevalence of brand-name drug purchases 
with NMSPM (PR  =  1.34; 95% CI  =  1.25 to 1.44; P  <  0.001). 
In the adjusted analysis, the association remained statistically sig-
nificant (adjusted PR = 1.38; 95% CI = 1.29 to 1.47; P < 0.001) 
(Table 5).

Crude linear regression analysis showed a higher OPS on drugs 
with NMSPM compared to without NMSPM (β  =  0.19; 95% 
CI = 0.11 to 0.26; P < 0.001). In adjusted analysis, the association 
remained statistically significant (adjusted β = 0.23; 95% CI = 0.16 
to 0.30; P < 0.001) (Table 6).

Discussion

In this study, less than one-tenth of the participants realised an 
NMSPM, and this was associated with a higher OPS. Three out of 
four NMSPMs were associated with brand-name drug purchases 
and varied by the type of drugs, being more frequent for drugs for 
heart disease.

Our finding that NMSPM is associated with brand-name drug 
purchases contrasts with other studies. For example, a study in the 
Netherlands showed that NMSPM occurs mostly among generic 
drugs.[2] Our finding may be influenced by the general perception of 
a greater efficacy of brand-name drugs. A study carried out on pa-
tients in Peruvian hospitals with national representation found that 
46.7% of patients believe that generic drugs are less effective than 
brand-name drugs.[11] Another study on low-income people in metro-
politan Lima found that the consumption of generic drugs is more 
related to limitations in purchasing power than to trust in generic 
drugs.[12] Doubts related to the efficacy and safety of generic drugs 
may be related to previous negative experiences with other generic 
drugs.[14] However, despite possible mistrust, the annual evolution 

Table 5 Crude prevalence ratio and adjusted for the use of brand-name drugs according to non-medical switching of prescription 
medications in users of drugstores and pharmacies who received a medical prescription

Exposure Brand-name drugs

Crude model1 Adjusted model1,2

 PR (95% CI) P-value PR (95% CI) P-value

Non-medical switching of prescription medications
 No Ref. – Ref. –
 Yes 1.34 (1.25 to 1.44) <0.001 1.38 (1.29 to 1.47) <0.001
Sex
 Women Ref. – Ref. –
 Men 0.99 (0.94 to 1.05) 0.724 0.97 (0.92 to 1.03) 0.359
Age (years)
 18–39 Ref. – Ref. –
 40–59 0.99 (0.94 to 1.04) 0.634 1.00 (0.94 to 1.05) 0.918
 60 and older 1.05 (0.97 to 1.13) 0.211 1.08 (1.00 to 1.17) 0.062
Education level
 University education Ref. – Ref. –
 Non-university higher education 0.88 (0.82 to 0.94) <0.001 0.87 (0.82 to 0.93) <0.001
 High school 0.88 (0.83 to 0.93) <0.001 0.87 (0.82 to 0.92) <0.001
 Complete elementary education or below 0.85 (0.78 to 0.92) <0.001 0.85 (0.78 to 0.92) <0.001
Health insurance
 No Ref. – Ref. –
 Yes 0.88 (0.84 to 0.94) <0.001 0.90 (0.85 to 0.94) <0.001
Language
 Spanish Ref. – Ref. –
 Quechua/others 0.76 (0.62 to 0.93) 0.010 0.85 (0.69 to 1.03) 0.103
Type of institution
 Drugstore Ref. – Ref. –
 Pharmacy 1.04 (0.98 to 1.11) 0.174 1.06 (1.00 to 1.11) 0.047
Request for prescription drugs
 No Ref. – Ref. –
 Yes 0.95 (0.87 to 1.03) 0.236 0.98 (0.91 to 1.06) 0.640
Geographic region of residency
 Metropolitan Lima Ref. – Ref. –
 Other areas of coast region 1.11 (1.03 to 1.19) 0.005 1.13 (1.06 to 1.21) <0.001
 Highlands 0.83 (0.76 to 0.91) <0.001 0.85 (0.78 to 0.93) <0.001
 Jungle 0.87 (0.54 to 0.62) 0.003 0.88 (0.81 to 0.97) 0.007

1A generalised linear model of the Poisson family was carried out with link log considering the effect of the design and the weights of the complex sampling of 
the survey.

2Adjusted for age, sex, education level, language, health insurance, type of institution, request for prescriptions and geographic region of residency.
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of generic prescription drug sales has grown in recent years globally 
and has contributed to the success of their acceptance strategies.[5, 15] 
In Peru, increasing access to generic drugs was proposed as a strategy 
to improve access to health care at the national level.[16] According 
to Supreme Decree No. 026-2019-SA, all pharmacies, drug stores 
and pharmacy services of the private sector in the country must keep 
available or demonstrate the sale of essential generic drugs in the 
International Common Denomination contained in the approved list 
of the Ministry of Health. In other words, according to the law, the 
availability of generic drugs must be guaranteed in public and pri-
vate establishments.[17]

Regarding the type of medication, our results differ from those 
of other studies, in which NMSPM mainly affected drugs for central 
nervous system diseases, especially epilepsy,[4] or drugs for inflam-
matory bowel diseases, arthritis, psoriasis or haematological neo-
plasms.[5] These differences may be due to several factors, such as the 
different burden of disease, socio-educational level and the coverage 
and type of health insurance in other countries.[5, 18, 19] Likewise, the 
type of drug depends on other aspects not evaluated in our study, 
such as depression, functional dependence, recent hospitalisation, 
activity restriction and physical inactivity.[20]

One of the findings was the association between NMSPM and 
OPS in Peruvian adults. Changing a brand-name drug to a generic 
one, usually cheaper, reduces the financial burden on the patient 
and the healthcare system.[2] However, cost containment strategies 
implemented by funding institutions can also negatively affect clin-
ical outcomes for patients. This is because not accepting a drug that 
looks and feels different affects the adherence to treatment, causing 
deterioration in the patient’s health. This phenomenon can increase 
the use of medical services due to treatment failure, ultimately re-
sulting in an increase in general healthcare costs.[4, 21, 22] A study on 
treatment costs in patients with depression found that switching the 
medication from escitalopram to other selective serotonin reuptake 
inhibitors for non-medical reasons increased the medical, drug and 
total healthcare costs.[20]

In Peru, health insurance coverage increased from 60.5% to 
76.4% during 2008–2017[6]; however, the mean OPS on drugs in-
creased from US$8.14 to US$9.68 for 2007–2016.[8] Additionally, 
access to medicines in Peru is still insufficient. A study found that 
30.6% of the Peruvian population has ineffective access to medica-
tions prescribed by treating physicians in the pharmacies of health-
care establishments covered by medical insurance.[9] Therefore, 

Table 6 Linear regression model for the association between non-medical switching of prescription medications and out-of-pocket expense 
in medicines in users of drugstores and pharmacies who received a medical prescription

Exposure Out-of-pocket expense in medicines

Crude model1 Adjusted model1,2

 β (95% CI) P-value β (95% CI) P-value

Non-medical switching of prescription medications
 No Ref. – Ref. –
 Yes 0.19 (0.11 to 0.26) <0.001 0.23 (0.16 to 0.30) <0.001
Sex
 Women Ref. – Ref. –
 Men −0.01 (−0.04 to 0.02) 0.723 −0.01 (−0.05 to 0.02) 0.367
Age (years)
 18–39 Ref. – Ref. –
 40–59 −0.01 (−0.03 to 0.02) 0.634 −0.00 (−0.03 to 0.03) 0.952
 60 and older 0.03 (−0.02 to 0.07) 0.219 0.04 (−0.00 to 0.09) 0.064
Education level
 University education Ref. – Ref. –
 Non-university higher education −0.08 (−0.11 to −0.04) <0.001 −0.08 (−0.11 to −0.04) <0.001
 High school −0.07 (−0.11 to −0.04) <0.001 −0.08 (−0.11 to −0.05) <0.001
 Complete elementary education or below −0.09 (−0.14 to −0.05) <0.001 −0.09 (−0.14 to −0.04) <0.001
Health insurance
 No Ref. – Ref. –
 Yes −0.07 (−0.99 to −0.04) <0.001 −0.06 (−0.09 to −0.03) <0.001
Language
 Spanish Ref. – Ref. –
 Quechua/others −0.13 (−0.22 to −0.05) 0.003 −0.07 (−0.16 to 0.01) 0.086
Type of institution
 Drugstore Ref. – Ref. –
 Pharmacy 0.02 (−0.01 to 0.05) 0.168 0.03 (0.00 to 0.06) 0.048
Request for prescription drugs
 No Ref. – Ref. –
 Yes −0.03 (−0.08 to 0.02) 0.243 −0.01 (−0.06 to 0.03) 0.631
Geographic region of residency
 Metropolitan Lima Ref. – Ref. –
 Other areas of coast region 0.06 (0.02 to 0.10) 0.004 0.07 (0.03 to 0.11) <0.001
 Highlands −0.10 (−0.14 to −0.50) <0.001 −0.08 (−0.13 to −0.04) <0.001
 Jungle −0.07 (−0.12 to −0.02) 0.004 −0.07 (−0.11 to −0.02) 0.008

1A linear regression model considering the design effect and the weights of the complex sampling of the survey.
2Adjusted for sex, age, education level, health insurance, language, type of institution, request for prescriptions drugs and geographic region of residency.
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financial coverage and drug availability may play a key role 
in NMSPM.

Faced with the potential risks that NMSPM represents, it is im-
portant that interventions and public policies be developed, consid-
ering the participation of all the actors involved in Peru’s healthcare 
system. Firstly, information about the prescription and purchase of 
drugs must be generated, allowing the healthcare system and pro-
viders to identify NMSPM that may affect the clinical evolution of 
the patient. Secondly, the consequences of NMSPM must be studied 
to prioritise interventions. Thirdly, the shortage of medicines in 
public and private pharmacies must be observed and reported, since 
they are an essential part of the right to health. Finally, educational 
campaigns should be created on the correct use of drugs, with an 
impact on reducing the negative perceptions of generic drugs. In this 
sense, the role of healthcare professionals, such as doctors and phar-
macists, is central to facilitate intermediation and reinforce effective 
communication with patients.[1, 2, 23, 24]

This study had a few limitations. Firstly, as this was a secondary 
analysis, pre-established questions in the survey were used to identify 
variables. However, these questions were elaborated by experts from 
the INEI. Secondly, this was a cross-sectional study, so the evaluation 
of the association between NMSPM and the proposed outcomes 
was not necessarily causal. However, the design made it possible 
to assess an association adjusted for potential confounders based 
on an epidemiological model. Thirdly, there was selection bias due 
to evaluation of a change in prescription through the presence of a 
medical prescription during the purchase of medicines in drugstores 
and pharmacies in Peru, although the selection of the first sampling 
unit was probabilistic. Finally, a few variables, such as the presence 
of family members at home, comorbidities and cognitive impair-
ment, were not addressed here; these should be addressed in future 
research to gain a better understanding of prescription changes for 
non-medical reasons in specific groups, such as older adults, in Peru.

Conclusions

We reported a low prevalence of NMSPM in Peruvian adults who 
have a medical prescription and go to drugstores and pharmacies to 
buy their medications. Regarding NMSPM, there is a greater likeli-
hood of switching from generic drugs to brand-name drugs. NMSPM 
is more prevalent for drugs for heart disease. In addition, NMSPM 
is associated with a higher OPS on drugs among Peruvian adults.
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