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The patterns of prescription drug use in Suriname in the year 2017 have been determined with the 
purpose of obtaining indications about the distribution of disease in the country. The claims database 
of the State Health Foundation (Staatsziekenfonds, SZF) of Suriname was used for calculations of 
prescription rates of the fifty most prescribed drugs overall and after stratification according to gender, 
age, and residence of the insured persons. Information in the database had been de-identified, and the 
prescribed medicines had been coded according to the Anatomic Therapeutic Chemical Classification 
System. Statistically significant differences among the prescription rates were assessed with the two-
sample test of proportions using normal theory method and x

2
 Goodness of Fit tests (p < 0.05). 

Additionally, the Bonferroni adjustment was used to adjust for type 1 error inflation resulting from 
multiple comparisons. Overall, drugs for the cardiovascular, respiratory, and musculo-skeletal systems 
had the highest prescription rates (p < 0.001). Furthermore, rates were generally higher in females than 
in males, in the older age groups than in younger individuals, and in the coastal regions compared to 
the country's interior (p < 0.001). These findings are largely in line with data found in the literature and 
support the use of this pharmacoepidemiological approach to assess the distribution of disease in 
Suriname.  
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INTRODUCTION 
 
Information about the distribution of disease in society is 
crucial for planning health care policy (WHO et al., 2018). 
This information is often obtained  from  population-based  

disease registries, which collect data from a wide variety 
of sources to ensure that all cases in the community are 
covered  (Gliklich et al., 2014). Population-based disease 



 

 

 
 
 
 
registries can be used as tools for tracking the clinical 
care and outcomes of a defined patient population in a 
particular geographic area (Rosenberg et al., 2016), to 
support the care and management of groups of patients 
with chronic diseases (Gliklich et al., 2014), in 
postmarketing surveillance of pharmaceuticals, 
evaluating, for instance, side effects in subpopulations, 
such as pregnant women (Willis et al., 2012).  

The Republic of Suriname is situated in the north-
eastern part of South America and borders French 
Guiana to the east, the Atlantic Ocean to the north, Brazil 
to the south, and Guyana to the west. The country’s land 
area of roughly 165,000 km

2
 can be distinguished into a 

relatively narrow northern part made up of urban-coastal 
and rural-coastal regions and a southern rural-interior 
region that covers about three-quarters of its surface 
area. The coastal regions are characterized by, among 
others, a 'western' lifestyle, and modern health care 
facilities, the interior region maintains a more traditional 
way of living and lacks comprehensive public health 
services (General Bureau of Statistics, 2020a). Roughly 
80% of Suriname's ethnically highly diverse population 
(International Organization of Migration, 2015) lives in the 
coastal zone while the remaining 20% - mainly consisting 
of Indigenous peoples and Tribal peoples - populates the 
savannas and hinterlands in the rural interior (General 
Bureau of Statistics, 2019). 
Suriname's gross domestic product (GDP) in 2020 was 

about USD 3 billion and the average per capita income in 
that year was USD 4,920 (International Monetary Fund, 
2020), positioning the country on the World Bank’s list of 
upper-middle-income economies (World Bank, 2021). 
Furthermore, Suriname has made considerable progress 
in health care, sanitation, nutrition, and drinking water 
quality; the eradication of several infectious diseases; as 
well as improvements in average living and working 
conditions, income, and education (World Bank, 2021). 
The result was a decline of the death rate from 24 per 
1,000 in 1923 to 6 per 1,000 in 2011 and the attainment 
of an average life expectancy of 70 years in 2011 
(General Bureau of Statistics, 2020b). 

However, as reported for many low- and middle-income 
countries (Chan et al., 2012), these developments 
occurred at the cost of a substantial increase in the 
prevalence and mortality of non-communicable diseases 
in the country, particularly hypertension and diabetes 
mellitus (Baldew et al., 2015; Krishnadath et al., 2016a, 
b). As well, certain infectious diseases such as cutaneous 
leishmaniasis seem to become more prevalent in 
Suriname (Mans et al., 2017), and although malaria has 
largely been eradicated (Van Eer et al., 2018), there  is  a  
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constant threat of outbreaks from import cases from 
neighboring countries (Hiwat et al., 2018). Unfortunately, 
so far, there are no disease registries in Suriname, and 
information about the prevalence and mortality of the 
most common disorders in the country is limited to a 
handful of isolated studies (Mans et al., 2013). 

A potentially feasible alternative to the use of disease 
registries to obtain information of disease in a society 
may involve the use of existing databases to collect 
information such as the numbers and types of 
prescriptions dispensed in that society in a certain period. 
In the current analysis, this possibility has been 
investigated in a pharmacoepidemiological analysis on 
the patterns of prescription drugs used in Suriname’s 
general population as a determinant of the distribution of 
disease in the country. For this purpose, the claims 
database of the State Health Foundation 
(Staatsziekenfonds, SZF) has been used. SZF is state-
owned and is the largest insurance company in 
Suriname, covering more than half of the total population 
(Uitvoeringsorgaan Basiszorg Suriname, 2017). SZF 
ensures the quality of the information in the database by 
manually validating the prescribed and claimed 
medicines using the original paper prescription. With this 
background, the patterns of prescription drug use in 
Suriname in the year 2017 have been determined to 
obtain indications about the distribution of disease in the 
country. This information has been stratified according to 
gender, age, and geographical location of the insured 
persons. This provided indications about the types of 
drugs used by the main subgroups in the country and the 
distribution of disease in these subgroups.  
 
 
METHODOLOGY 
 

Study population 
 

A descriptive pharmacoepidemiological analysis about the patterns 
of prescription medication use in the general Surinamese 
population in the period between 1

st
 January and 31

st
 December 

2017 was conducted. Ethical approval has been granted by the 
Institutional Review Board of the Ministry of Health of Suriname (VG 
023-14) and the Institutional Review Board of Tulane University, 
New Orleans (L.A.), USA. 

 
 
Sources of data 
 

Information about the numbers and types of prescribed medicines 
was obtained from the SZF claims database. The database also 
included patients’ gender, date of birth, as well as address and 
region of residence. For the current analysis, the data have been 
de-identified    by     SZF’s     Management      Information    System 
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Department and included information about the fifty most frequently 
claimed prescriptions in Suriname in the year 2017. 
 
 
Data processing 
 
Firstly, numbers of overall medicines prescribed in the year 2017 
and numbers of insured persons claiming these prescriptions have 
been determined, overall as well as after stratification according to 
gender; age group (0-14 years, 15-29 years, 30-44 years, 45-59 
years, and 60 years and older); as well as the region of residence 
(urban-coastal region, rural-coastal region,and rural-interior region). 
From these data, prescription rates have been derived, that is, 
average numbers of prescriptions per individual in each subgroup, 
which were determined by dividing the number of prescriptions in a 
subgroup by the number of individuals constituting that subgroup. 

Secondly, the prescribed medicines have been categorized 
according to the Anatomical Therapeutic Chemical (ATC) 
Classification System of the World Health Organization (WHO) 
(WHO Collaborating Centre for Drug Statistics Methodology, 2018). 
In this system, the active ingredients of drugs are classified 
according to the system or organ on which they act, as well as their 
therapeutic, pharmacological, and chemical properties. Then, 
numbers of the most prescribed medicine categories in the year 
2017 and numbers of insured persons claiming these prescriptions 
have been determined. Prescription rates of each ATC category 
have been determined by dividing the number of prescriptions in an 
ATC category by the number of individuals claiming a medicine in 
that category. 

Thirdly, prescription rates in each ATC category have been 
stratified according to gender; age groups 0-14, 15-29, 30-44, 45-
59, and 60+ years; and having permanent residency in Suriname's 
urban-coastal region, rural-coastal region, or rural-interior region. 
This was calculated by dividing the number of prescriptions in an 
ATC category by the number of individuals in each of the strata 
claiming a medicine in that ATC category. 
 
 
Statistics 
 
The data presented are average prescription rates and have been 
compared for statistically significant differences using x

2
 Goodness 

of Fit tests with α = 0.05. Overall prescription rates were compared 
with the two-sample test of proportions using the normal theory 
method. To adjust for type 1 error inflation resulting from multiple 
comparisons, the Bonferroni adjustment was applied. All analyses 
have been performed at the 5% significance level using SPSS 
Version 20 and Excel from Microsoft Office 365. 

 
 
RESULTS 
 
Overall prescription rates 
 
A total of 2,273,089 prescriptions were dispensed to 
229,463 insured patients in 2017. According to results 
presented in Table 1, this corresponded to an overall 
prescription rate of 9.9. The average prescription rates for 
males and females were 8.7 and 10.7, respectively, 
indicating that women received on average about 20% 
more prescription medications than men (p < 0.001). 

Prescription rates were on average about 5 in 
individuals  of  0-14  years  and  15-29  years  of  age  but  

 
 
 
 
increased roughly 2-fold, 3-fold, and 4-fold in individuals 
of 30-44 years, 45-59 years, and 60+ years, respectively. 
These observations clearly indicate that the need for 
prescription medication substantially increased with older 
age (p < 0.001). The average prescription rate for 
Suriname’s urban-coastal area was 9.8, that for the rural-
coastal area was 11.0, and that for the country’s rural 
interior 7.4. Apparently, individuals from Suriname’s 
urban-coastal and rural-coastal areas had received a 
comparable number of prescriptions per person (roughly 
10 per person), but those from the country's rural interior 
about 25% less (p < 0.001). 
 
 
Rates of most prescribed categories of medicines 
 
Table 2 gives the prescription rates of the most 
prescribed categories of medicines in 2017. The drugs 
with the highest prescription rates were those for 
conditions of the cardiovascular system (C), musculo-
skeletal system (M), and respiratory system (R). These 
compounds were on average prescribed at rates of 26.5, 
21.5, and 34.1, respectively, and mainly included 
antihypertensive drugs such as diuretics, β-blockers, 
calcium channel blockers, agents acting on the renin-
angiotensin-aldosterone system (RAAS), and lipid-
modifying agents; anti-inflammatory and antirheumatic 
products; as well as cough and cold preparations and 
other respiratory products, respectively. 

On the other hand, the prescription rates of drugs 
against conditions of the alimentary tract and metabolism 
(A) were only 4.1. These compounds included, among 
others, antidiabetic preparations, drugs for functional 
gastrointestinal disorders, and vitamins. Drugs for the 
blood and blood-forming organs (B), dermatologicals (D), 
drugs for the genitourinary system and sex hormones 
(G), anti-infectives for systemic use (J), drugs for the 
nervous system (N), antiparasitic products, insecticides, 
and repellents (P), and drugs for the sensory organs (S) 
were prescribed at rates between 8.5 and 13.6. These 
prescriptions mainly were for anti-anemic preparations, 
antifungals for dermatological use, antibacterials for 
systemic use, analgesics, and anthelmintics.  
 

 
Rates of most prescribed medicine categories 
according to gender 
 

As shown in Table 3, prescription rates of all medicine 
categories were higher in females than in males. This 
difference was most apparent for drugs for the 
genitourinary system and sex hormones (G), the 
prescription rate of which was 2.6 times higher in females 
than in males (8.6 vs. 3.3; p < 0.01). This difference was 
probably mainly due to the prescription of oral 
contraceptives  for   females.  The   prescription   rates  of  
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Table 1. Overall prescription rate and rates stratified according to gender, 
age group, and region of residence in Suriname in the year 2017. 
 

  Prescription rate p-value 

Total 9.9 
 

  
  

Gender 
  

Males 8.7 
p<0.001 

Females 10.7 

   

Age groups 
  

0-14 years 4.6 

p<0.001 

15-29 years 5.2 

30-44 years 9.1 

45-59 years 13.8 

60+ years 18.6 

  
  

Region of residence 
  

Urban-coastal 9.8 

p<0.001 Rural-coastal 11.0 

Rural-interior 7.4 
 

Two- samples test of proportions after testing for sample size requirements for 
the normal theory method after Bonferroni adjustment (p < 0.01 is considered 
statistically significant). 

 
 

 
Table 2. Prescription rates of the most prescribed categories of medicines in Suriname in the year 2017. 
 

Medication class (1
st

 level, group according to ATC code) Prescription rates 

Alimentary tract and metabolism (A) 4.1 

Blood and blood-forming organs (B) 12.7 

Cardiovascular system (C) 26.5 

Dermatologicals (D) 11.1 

Genitourinary system and sex hormones (G) 8.5 

Antiinfectives for systemic use (J) 12.5 

Musculo-skeletal system (M) 21.5 

Nervous system (N) 9.9 

Antiparasitic products, insecticides, and repellents (P) 9.9 

Respiratory system (R) 34.1 

Sensory organs (S) 13.6 
 

Two samples test of proportions after testing for sample size requirements for the normal theory method after 
Bonferroni adjustment (p<0.01 is considered statistically significant): pairwise comparisons significant at (p<0.01) 
except for (B vs. J and N vs. P). 

 
 
 
dermatologicals (D), drugs for the sensory organs (S), 
drugs for the nervous system (N), drugs for the musculo-
skeletal system (M), and anti-infectives for systemic use 
(J) were also (40 to 90%) higher in women than in men (p 
< 0.01). The prescriptions in these categories were 
mainly for antifungals for dermatological use; 
ophthalmologicals such as anti-infectives, antiglaucoma 
preparations, and miotics; analgesics  and  psycholeptics; 

topical products for joint and muscle pain, as well as 
antimicrobial compounds. The prescription rates of drugs 
for the respiratory system (R), the alimentary tract and 
metabolism (A), and the cardiovascular system (C) 
differed statistically significantly between males and 
females (p < 0.01). The most common prescriptions in 
these categories were for cough and cold preparations 
and drugs for obstructive airway  diseases;  antidiabetics,  
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Table 3. Prescription rates of the most prescribed categories of medicines in Suriname in the year 2017 stratified according to gender.  
 

Medication class (1
st

 level, group according to ATC code) 
Prescription rates 

p-value 
M F 

Alimentary tract and metabolism (A) 3.9 4.2 p<0.001 

Blood and blood-forming organs (B) 17.8 18.9 p=0.02 

Cardiovascular system (C) 33.4 39.7 p<0.001 

Dermatologicals (D) 2.8 4.3 p<0.001 

Genitourinary system and sex hormones (G) 3.3 8.6 p<0.001 

Antiinfectives for systemic use (J) 5.1 9.8 p<0.001 

Musculo-skeletal system (M) 17.3 31.6 p<0.001 

Nervous system (N) 7.3 12.5 p<0.001 

Antiparasitic products, insecticides, and repellents (P) 8.3 11.5 p<0.001 

Respiratory system (R) 28.7 41.4 p<0.001 

Sensory organs (S) 22.0 36.4 p<0.001 
 

Two -samples test of proportions after testing for sample size requirements for the normal theory method after Bonferroni adjustment (p <0.01 
is considered statistically significant). 

 
 
 
drugs for acid-related disorders, and vitamins; as well as 
lipid-modifying drugs, agents acting on RAAS, diuretics, 
β-blockers, and calcium channel-blocking agents. 

The highest prescription rates in both males and 
females were for drugs for the respiratory system (R), 
followed by drugs for the cardiovascular system (C), the 
sensory organs (S), the musculo-skeletal system (M), 
and the blood and blood-forming organs (B). The 
prescription rates of these drugs ranged in males from 
17.3 to 33.4 and in females from 18.9 to 41.4. Drugs for 
the alimentary tract and metabolism (A), dermatologicals 
(D), drugs for the genitourinary system and sex 
hormones (G), anti-infectives for systemic use (J), drugs 
for the nervous system (N), and antiparasitic products, 
insecticides and repellents (P) were prescribed at rates 
between 2.8 and 8.3 in males, and between 4.3 and 11.5 
in females. 

Together, these observations indicate that women 
received, in general, more prescription medications than 
men. This was not only due to prescriptions for birth 
control pills for women but also to the higher prescription 
rates for women of many non-gender-related medications 
such as topical antifungals, various ophthalmologicals, 
pain medications, and sleeping pills, ointments for joint 
and muscle pain, as well as antimicrobials for systemic 
use. 
 
 
Rates of most prescribed medicine categories 
according to age group 
 
According to Table 4, the prescription rates of most ATC 
categories increased with older age, reaching the highest 
values in individuals aged 60 years and older. Notably, 
prescription rates of drugs  for  the  nervous  system  (N),  

musculo-skeletal system (M), cardiovascular system (C), 
dermatologicals (D), and drugs for the sensory organs (S) 
were 12.7 to 32.5 times higher in individuals of 60+ years 
when compared to individuals of 0-14 years. This 
suggests that these drugs - which included, among 
others, analgesics, anti-inflammatory and antirheumatic 
products, antihypertensives, and antifungals for 
dermatological use - were much more frequently used in 
the oldest age groups when compared to the younger 
groups. 

The age differences in prescription rates of drugs for 
the alimentary tract and metabolism (A), blood and blood-
forming organs (B), anti-infectives for systemic use (J), 
and antiparasitic products, insecticides, and repellents 
(P) were less pronounced, being 4.5 to 10.8 times higher 
in the oldest age group when compared to the youngest. 
Nonetheless, the differences in prescription rates among 
all groups were still statistically significant (p < 0.01). 
There were two exceptions. The prescription rates of 
drugs for the genitourinary system and sex hormones (G) 
increased until 45-59 years but decreased in people aged 
60 years and older. This suggests that this category of 
drugs - which included oral contraceptives - were of less 
importance to individuals of 60+ years compared to those 
between 29 and 59 years of age. Furthermore, the rates 
of drugs for the sensory organs (S) in the group of 15-29 
years were lower than those in the group of 0-14 years 
but increased from 30-44 years on to reach the highest 
values in individuals of 60 years and older. These drugs 
included, among others, ophthalmologicals (anti-
infectives, antiglaucoma preparations, and miotics) and 
were apparently used at higher rates by adolescents and 
young adults when compared to individuals from the 
other age groups.  

The highest  prescription  rates  in  all  age groups were 
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Table 4. Prescription rates of the most prescribed categories of medicines in Suriname in the year 2017 stratified according to age group. 
 

Medication class (1
st

 level, group 
according to ATC code) 

0-14 years 15-29 years 30-44 years 45-59 years 60+ years 

Prescription 
rate 

Prescription 
rate 

Prescription 
rate 

Prescription 
rate 

Prescription 
Rate 

Total 4.6 5.2 9.1 13.8 18.6 

Alimentary tract and metabolism (A) 1.4 2.1 3.0 4.7 6.3 

Blood and blood-forming organs (B) 3.6 9.2 12.9 20.5 26.0 

Cardiovascular system (C) 2.5 8.9 16.5 31.8 48.4 

Dermatologicals (D) 1.5 2.7 5.5 10.5 21.6 

Genitourinary system and sex hormones (G) 2.1 6.1 8.9 14.6 10.3 

Anti infectives for systemic use (J) 2.3 3.8 8.3 13.0 21.2 

Musculo-skeletal system (M) 2.5 7.9 18.4 32.9 59.3 

Nervous system (N) 3.3 9.2 30.6 56.2 107.3 

Antiparasitic products, insecticides, and 
repellents (P) 

7.0 8.5 30.4 46.6 73.5 

Respiratory system (R) 19.2 23.5 64.4 108.2 142.6 

Sensory organs (S) 10.2 8.7 25.2 50.9 110.6 
 

Two- samples test of proportions after testing for sample size requirements for the normal theory method after Bonferroni adjustment (p<0.01 is 
considered statistically significant): Pairwise comparisons significant except for G: '15-29 years' vs. '60+ years', '30-44 years' vs. ' 60+ years', '45-59 
years' vs. '60+ years'. 

 
 
 
for drugs for the respiratory system (R), suggesting 
thatailments of the nasal cavity, throat, and lower airways 
requiring medications against coughing and colds were 
among the most common health problems in all age 
groups. The following highest prescription rates children 
of 0-14 years were for drugs for the sensory organs (S) 
and mainly included ophthalmologicals. In adolescents 
and young adults of 15-29 years, the highest rates were 
for drugs for the blood and the blood-forming organs (B) 
and the cardiovascular system (C) and mainly consisted 
of anti-anemic preparations and antihypertensives. In 
individuals of 30 years and older, they were for drugs for 
the nervous system (N), antiparasitic products, 
insecticides and repellents (P), and drugs for the sensory 
organs (S) and mainly consisted of analgesics and 
psycholeptics, antihelmintics, and ophthalmologicals. 

The lowest prescription rates across the age groups 
were for drugs for the alimentary tract and metabolism 
(A) and dermatologicals (D), constituting 1.4 and 1.5, 
respectively, in children aged 0-14 years, and 6.3 and 
21.6, respectively in adults of 60+ years. These 
compounds mainly included drugs for constipation but 
also drugs for diabetes mellitus and vitamins as well as 
antifungals for dermatological use. 
 
 

Rates of most prescribed medicine categories 
according to the region of residence 
 

The prescription rates of all ATC categories were highest  
in  the  rural-coastal  region,  lowest  in  the   rural-interior  

region, and had intermediate values in the urban-coastal 
region. These results are presented in Table 5 and the 
differences were statistically significant (p < 0.01). The 
highest rates in each region were for drugs for the 
cardiovascular system (C), the respiratory system (R), 
the musculo-skeletal system (M), the sensory organs (S), 
and the blood and blood-forming organs (B), and they 
varied from 14.4 to 25.8 in the rural-interior region to 22.1 
to 35.6 in the rural-coastal region. These medicine 
classes mainly represented antihypertensives, cough and 
cold preparations, products for joint and muscular pain, 
ophthalmologicals, and anti-anemic preparations. 

The remaining drug categories (drugs for the 
alimentary tract and metabolism (A), dermatologicals (D), 
anti-infectives for systemic use (J), drugs for the nervous 
system (N), those for the genitourinary system and sex 
hormones (G), as well as antiparasitic products, 
insecticides and repellents (P)) were prescribed at 
relatively low rates, that is, between 3.1 in the rural-
interior region and 11.7 in the coastal regions. The most 
prescribed subclasses of the medicines in these 
categories were drugs for acid-related disorders, 
antidiabetics, and vitamins; topical antifungals; 
antibacterials for systemic use; analgesics and 
psycholeptics; contraceptives; and antihelmintics.  
 
 
DISCUSSION 
 

In order to obtain indications about the distribution of 
disease  in  Suriname,  the  patterns  of  use  of  the most  
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Table 5. Prescription rates of the most prescribed categories of medicines in Suriname in the year 2017 stratified according to 
the region of residence. 
 

Medication class (1st level, group according to ATC 
code) 

Urban-coastal Rural-coastal Rural-interior 

Prescription rate 
Prescription 

rate 
Prescription 

rate 

Total 9.8 11.0 7.4 

Alimentary tract and metabolism(A) 4.0 4.5 3.2 

Blood and blood-forming organs(B) 18.0 22.1 14.4 

Cardiovascular system(C) 35.6 47.2 22.3 

Dermatologicals(D) 3.5 3.7 3.1 

Genitourinary system and sex hormones(G) 8.0 9.8 10.0 

Antiinfectives for systemic use(J) 7.4 8.0 6.0 

Musculo-skeletal system(M) 23.2 29.3 21.4 

Nervous system(N) 9.5 11.7 7.9 

Antiparasitic products, insecticides, and repellents(P) 9.5 11.3 9.8 

Respiratory system(R) 34.9 42.9 25.8 

Sensory organs(S) 30.4 32.4 15.6 
 

Two- samples test of proportions after testing for sample size requirements for the normal theory method after Bonferroni adjustment 
(p < 0.01 is considered statistically significant): Pairwise comparisons were statistically significant except for G: 'Urban-coastal' vs. 
'Rural-interior'; M:'Urban-coastal' vs. 'Rural-interior'; 'Urban-coastal' vs. 'Rura-interior,' 'Rural-coastal' vs. 'Rural-interior'; S: 'Urban-
coastal' vs. 'Rural-coastal'. 

 
 
 
prescribed drug categories in the country in the year 
2017 have been determined using the claims database of 
the SZF. The data have been expressed as prescription 
rates (that is, the average number of prescriptions of a 
particular WHO ATC drug (sub)category per 
individual).The prescription rates have been calculated 
for the entire database as well as for males and females, 
different age groups, and groups of individuals living in 
one of the three geographical regions of Suriname. The 
overall prescription rate was 9.9. This was lower than the 
average prescription rates of the United States of 
America of 12.2 in 2013 (Health Policy Institute 
Georgetown University, n.d.; Statista Inc., 2014; IQVIA 
Institute, 2021) and that in the United Kingdom where an 
average prescription rate of 19.8 has been reported in 
2015 (National Health Service United Kingdom, 2016). 
Rates were higher in females than in males, in general, 
increased with older age and were mostly higher in the 
urban-coastal and rural-coastal regions than in the rural-
interior region. The highest prescription rates were for 
drugs for diseases of the respiratory system, 
cardiovascular system, and musculo-skeletal system, 
suggesting that these ailments were the most prevalent in 
Suriname in 2017. The prescription rates for these 
groups of medicines were also among the highest in 
females compared to males, in older individuals 
compared to younger persons, and in individuals from 
Suriname's urban-coastal and rural-coastal regions 
compared to the country's rural interior. These 
observations    suggest    substantial   gender-associated, 

age-related, and geographic differences in the 
prescription patterns of medicines. 

The higher prescription rate for Surinamese women 
when compared to men is in line with many previous 
findings, such as those from the Campania region in Italy 
(Orlando et al., 2020), the Catalan region in Spain 
(Santalucia et al., 2015), and various other parts of 
Europe (Eurostat, 2020) reporting the more frequent use 
of the health system by women when compared to men 
(Putignano et al., 2017). This has partly been attributed to 
the higher life expectancy of women when compared to 
men in many countries (Statistics Canada, 2015) 
including Suriname (General Bureau of Statistics, 2020b). 
The increase in prescription rates with older age agrees 
with the well-described increase in the burden of disease 
and use of medicines and health services with increasing 
age (Jaul and Barron, 2017; Atella et al., 2019). 
Furthermore, the higher overall prescription rate in the 
urban-coastal and rural-coastal regions compared to the 
rural-interior region was probably attributable to the 
considerable number of uninsured people in the 
hinterland who are taken care of by the Medical Mission 
(Medische, 2017). The Medical Mission is a government-
subsidized non-governmental organization that operates 
a network of primary care clinics in the interior of 
Suriname and provides health care regardless of 
insurance status (Medische, 2017). In contrast, medical 
care in the entire coastal area is offered by general 
practitioners and the government-subsidized Regional 
Health   Services   whose     patients     are     compulsory  



 

 

 
 
 
 
insured (Pan American Health Organisation, 2017). 

Cardiovascular drugs such as diuretics, β-blockers, 
calcium channel blockers, agents acting on RAAS, and 
lipid-modifying agents were among the medicines with 
the highest prescription rates. This finding is in line with 
the relatively high prevalence of hypertension and 
metabolic syndrome in Suriname (Krishnadath et al., 
2016b; Diemer et al., 2017). Although diabetes mellitus is 
also among the most prevalent non-communicable 
diseases and causes of death in Suriname (Bureau of 
Public Health, 2012), this is not reflected in the 
prescription rates for antidiabetic drugs, which were much 
lower than those for drugs for cardiovascular diseases. 
This might be due to underestimation of the prescription 
rate of antidiabetics since not all these compounds were 
among the fifty most frequently claimed prescriptions 
selected for the current analysis. The relatively high 
prescription rates for anti-inflammatory and antirheumatic 
products as well as cough and cold preparations and 
other respiratory products suggests that inflammations 
and rheumatic diseases, as well as respiratory tract 
infections, were also rather common in Suriname. These 
observations cannot readily be explained and must be 
investigated in future studies. However, respiratory 
infections are very common in Suriname's tropical and 
humid environment, particularly during the rainy seasons 
(Grunberg et al., 2021), and are among the most 
prevalent diseases throughout the world (Abbafati et al., 
2020). The relatively high prescription rates for topical 
anti-inflammatory and antirheumatic drugs in the current 
analysis may be attributed to the fact that these 
medicines are reimbursed by SZF, while in other 
countries, they are considered over-the-counter drugs 
(Chini et al., 2011; Huber et al., 2013; Derry et al., 2015). 

The higher prescription rates for females, when 
compared to males were, obviously, partially due to the 
use of oral contraceptives by females. Furthermore, when 
compared to males, females have been reported to more 
frequently use antifungals for topical application (Becker 
et al., 2020), eye medications including antiglaucoma and 
miotics (Vajaranant et al., 2010; Tehrani, 2015), 
analgesics and psycholeptics (Johnell and Fastbom, 
2011; Bäckryd, 2018), and topical products for joint and 
muscular pain (Bäckryd, 2018). These data support the 
higher prescription rates of these medicines for women 
than men in the current analysis and can partially be 
attributed to the higher prevalence of glaucoma in women 
(Zetterberg, 2016) and the much higher prevalence of 
genital urethral infections such as candidiasis and cystitis 
in women (Lo et al., 2013; Skoog et al., 2014; He et al.,  
2018; Kaur et al., 2020).  

The relatively high prescription rates of analgesics, 
anti-inflammatory and antirheumatic products, 
antihypertensives, antifungals for dermatological use, and 
antiglaucoma and miotic eye preparations in the older 
age groups when compared to the younger groups are  in  
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accordance with literature data mentioning an increasing 
prevalence of disease and use of medicines and 
healthcare with older age (Atella et al., 2019). This holds 
true for, among others, medications to treat 
musculoskeletal-related diseases and the associated 
back and neck pains such as osteoarthritis, eye-related 
diseases such as cataracts, chronic obstructive airway 
diseases, as well as non-communicable diseases such 
as hypertension, metabolic syndrome, and diabetes 
mellitus (World Health Organization, 2020, n.d.). Most of 
these conditions manifest and require chronic drug 
treatment from age 30 years on and increase in 
prevalence and severity with older age, accounting for 
the observed increase in prescription rates. The 
increasing rate for drugs for the genitourinary system and 
sex hormones until the age of 45-59 years and the 
decrease in people of 60 years and older may be 
explained by the increasing use of birth control pills by 
females until age 44 to 59, after which the use of these 
medications becomes less important (Skoog et al., 2014; 
Daniels and Abma, 2017). On the other hand, the 
relatively high rates in all age groups for cough and cold 
remedies suggest that ailments of the nasal cavity, throat, 
and lower airways were among the most common health 
problems in Suriname. As suggested above, this might 
be attributed to the climatic conditions in Suriname that 
facilitate respiratory infections (Grunberg et al., 2021). 
However, the current data do not support the previously 
reported preferential occurrence of these infections in 
children younger than ten years (Abbafati et al., 2020). 
The reasons for this discrepancy are not known and need 
to be investigated. 

The relatively high prescription rates of 
antihypertensives, cough and cold preparations, 
compounds for joint and muscular pain, 
ophthalmologicals, and anti-anemic medications suggest 
that conditions associated with these medicines were in 
all regions of Suriname among the most prevalent causes 
of morbidity. This is mainly in line with the above-
mentioned relatively high prescription rates of these 
drugs, overall, in both males and females and all age 
groups. The in general higher prescription rates of all 
drug (sub)categories in the urban-coastal and rural-
coastal areas when compared to the interior, may be 
ascribed to the earlier mentioned under-representation of 
prescription claims from rural-interior people, many of 
whom are uninsured and taken care of by the Medical 
Mission (Medische, 2017). For antihypertensives, this 
difference may be attributed, in addition, to the much 
higher proportion of people of Asian descent in the 
coastal areas who are known to be more susceptible to 
hypertension and metabolic syndrome when compared to 
people from the interior (Krishnadath et al., 2016a, b; 
Diemer et al., 2017). Moreover, the regional differences 
in the prescription rates of ophthalmologicals may be 
due, at least partly, to  the  relatively  high  prevalence  of  
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glaucoma and other eye diseases in the interior when 
compared to the coastal areas of Suriname (Minderhoud 
et al., 2014).  

Taken together, the results from the current analysis 
support the pharmacoepidemiological approach applied 
to estimate the distribution of disease in the Surinamese 
population. The relatively high prescription rates of 
cardiovascular drugs are in accordance with the high 
prevalence of cardiovascular disease in the country 
(Krishnadath et al., 2015). The high prescription rates of 
drugs for the respiratory system and the musculo-skeletal 
system suggest that the diseases associated with these 
medications are also highly prevalent in Suriname. This 
has not been reported before and should be further 
investigated. Thus, the pharmacoepidemiological 
approach of estimating disease distribution in Suriname 
by using prescription rates seems feasible.  

However, it should be taken into account that the SZF 
database the current analysis has relied on covers only 
60% of the total population of Suriname 
(Uitvoeringsorgaan Basiszorg Suriname, 2017), 
warranting caution when extrapolating the current results 
to the general population. This may hold particularly true 
for people living in the country's interior, an unknown 
proportion of whom is not insured at the SZF (Medische, 
2017). Notably, the lack of supporting data from medical 
records, disease registries, and surveillance systems in 
Suriname to cross-check the current estimations and 
increase their reliability also warrants caution in using 
prescriptions as proxies to estimate the prevalence and 
distribution of disease in Suriname. Furthermore, as the 
analysis has focused on the fifty most prescribed 
medicines, specific categories of drugs (such as 
antidiabetics) and medicines dispensed by governmental 
public health agencies may have been left out of the 
analyses, leading to underestimating the associated 
diseases. Nevertheless, the pharmacoepidemiological 
approach followed in the current analysis seems feasible 
and realistic and may represent a cost-effective way to 
help design public health strategies to estimate and 
manage disease in Suriname. 
 
 

Conclusions 
 

The overall prescription rate of 9.9 in Suriname suggests 
a moderate prescribing policy in the country. Stratification 
according to gender, age, and geographic distribution of 
prescription rates indicates that disease was more 
common in females than in males, in older age groups 
than in younger individuals, and in the coastal regions 
when compared to the interior of the country. The 
relatively high prescription rates of drug for the 
respiratory, cardiovascular, and musculo-skeletal system 
in all three strata suggest that ailments associated with 
these medicines were the most prevalent in Suriname. 
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