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ABSTRACT

Keywords

Objectives. To determine the prevalence of persistent symptoms after having coronavirus disease 2019
(COVID-19) in a cohort in Suriname, and assess the factors associated with long COVID.

Methods. A sample of adults 18 years and older who were registered 3-4 months previously in a national
database because of a positive COVID-19 test were selected. They were interviewed about socioeconomic
characteristics, pre-COVID-19 health status and lifestyle, and symptoms during and after COVID-19. A subset
of participants underwent a physical examination to determine body mass index, waist circumference, cardio-
vascular parameters, lung function, and functionality.

Results. A total of 106 participants (mean age 49 (standard deviation 15) years; 62.3% female) were inter-
viewed, of whom 32 were physically examined. The greatest proportion of participants was of Hindustani
descent (22.6%). Overall, 37.7% of participants were physically inactive, 26.4% had hypertension or diabe-
tes mellitus, and 13.2% had been previously diagnosed with heart disease. Most participants (56.6%) had
experienced mild COVID-19 and 14.2% had experienced severe COVID-19. A large proportion (39.6%) had
experienced at least one persistent symptom after recovery from acute COVID-19 and more women were
affected (47.0% of women versus 27.5% of men). Fatigue and alopecia were the most common symptoms,
followed by dyspnea and sleep disturbance. Differences were observed between ethnic groups. Based on
physical examination, 45.0% of the subset was obese and 67.7% had very high waist-circumference.
Conclusions. About 40% of the cohort had at least one persistent symptom 3-4 months after having had
COVID-19, with differences observed by sex and ethnic group.

Post-acute COVID-19 syndrome; prevalence; Suriname.

Since the official announcement of coronavirus disease 2019
(COVID-19) on December 31, 2019, the disease has had a sub-
stantial global impact. To date, the COVID-19 pandemic has
resulted in more than 400 million cases and almost 6 million
deaths worldwide (1). On March 13 2020, the first case of the
disease was detected in Suriname, a multiethnic middle-income
country in South America with almost 600 000 inhabitants.
Before COVID-19, cardiovascular diseases and diabetes were
the most common causes of death in Suriname and lower respi-
ratory tract infections were among the 10 main causes of death

(2). Since the outbreak, more than 80 000 cases of COVID-19
and 1 350 deaths have been reported in the country (3).
Initially in the pandemic, the emphasis was on the treatment
and prevention of acute COVID-19 and identification of patient
characteristics that influenced the severity of the infection; for
instance, the presence of comorbidities, such as hypertension
(4, 5). However, with the growing number of patients who
have had COVID-19, more attention is needed on the long-term
health consequences of the infection. The experience of lasting
symptoms as a result of COVID-19 is referred to as post-COVID
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syndrome or long COVID (6, 7). A study in England has already
shown that up to 55% of people hospitalized for COVID-19 had
not fully recovered 3 months after discharge from hospital, with
fatigue and breathlessness being the most frequent complaints
(8). Patients in Wuhan who had had COVID-19 experienced
persistent fatigue, muscle weakness, sleep disturbances, anx-
iety, and depression 6 months after being discharged from
hospital (9). Studies on the prevalence of long COVID in Europe
have reported that female sex, age, comorbidities, severity of
the disease, and obesity were associated with long COVID
(10, 11). Extrapolations made for Latin American and Carib-
bean countries show that there may be around 29 million cases
of long COVID (12). Data on long COVID from low- and
middle-income countries such as Suriname are lacking.

The main aim of this study was to determine the prevalence
of persistent symptoms after having COVID-19 in a cohort of
Surinamese patients and assess the risk factors for long COVID,
such as noncommunicable diseases, obesity and ethnicity (13—
15). A secondary aim was to make a physical assessment of a
subgroup of patients who were able to visit our research center.

METHODS
Study sample

This cohort study included a sample of patients who had
tested positive for severe acute respiratory syndrome coro-
navirus 2 (SARS-CoV-2) by reverse transcriptase polymerase
chain reaction and were recruited from the Suriname national
COVID-19 database. This database contained contact details,
information on comorbidities, symptoms, and vital signs of the
patients who were tested due to presenting symptoms. Over
the period November 2020 to November 2021, we recruited
patients from the national database who were older than 18
years and who had tested positive for COVID-19 3-4 months
before inclusion in our study. Severity of COVID-19 at onset of
the infection was classified according to guidelines of the World
Health Organization (WHO) (16). Symptomatic patients meet-
ing the WHO case definition of COVID-19 without evidence
of pneumonia or hypoxia were classified as mild COVID-19.
Patients with clinical signs of pneumonia (fever, cough, dys-
pnea, tachypnea) but no signs of severe pneumonia (oxygen
saturation > 90% on room air) and with respiratory rate > 24
breaths/minute and/or oxygen saturation < 95% were clas-
sified as moderate COVID-19. Patients with clinical signs of
pneumonia (fever, cough, dyspnea, tachypnea) plus respiratory
rate > 30 breaths/minute and/or severe respiratory distress
and/or oxygen saturation < 90% on room air were classified
as severe COVID-19. Patients who were diagnosed with acute
respiratory distress syndrome were also classified as severe
COVID-19 (16). Patients who were willing to participate vis-
ited the medical research center, Medisch Wetenschappelijk
Instituut in Paramaribo, the capital of Suriname during peri-
ods without lockdown restrictions. However, as the institute
was closed during strict government lockdowns, most patients
could only be interviewed by telephone.

Questionnaire

Information was gathered on socioeconomic characteristics of
the participants, and their pre-COVID-19 health status, lifestyle
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(for example, smoking and physical activity), symptoms during
and after COVID-19, and post-COVID functional status. The
EQ-5D questionnaire was used to assess quality of life of the
participants (17). Before the start of the study, the questionnaire
was piloted and tested for its face validity in a small group of
patients of different socioeconomic and educational levels.

Ethnicity was self-reported and was categorized as: Hin-
dustani (South Asian descent, mainly from the Indian
subcontinent); Javanese (Indonesian descent); Creole (predomi-
nantly of African descent); and mixed ethnicity (mixed descent)
or other ethnicity. Patients were asked about their employment
status (student, employed, retired, or unemployed), monthly
income, and educational level (primary, secondary, tertiary, and
higher education).

Patients were asked if they had any comorbidities before con-
tracting COVID-19, such as heart or lung disease, hypertension,
diabetes mellitus, kidney disease, or a neurological disor-
der, and if the condition had been diagnosed by a physician.
Patients were also asked about the regular use of medication to
cross-check the presence of comorbidities or diseases. Finally,
self-reported smoking habits and regular physical activity were
assessed. Physical activity was assessed using the global phys-
ical activity questionnaire and categorized according to the
WHO physical activity recommendations (18).

Physical assessments

Participants who came to the medical research center, signed
informed consent forms before the assessment. First, their
height and weight were measured using the SECA portable
stadiometer (SECA 213) and SECA weighing scale (SECA 762)
and their body mass index (BMI) was calculated. Waist circum-
ference was measured, placing the measuring tape around the
abdomen at the midpoint of the line between the costal margin
and the iliac crest.

Participants then lay down for at least 5 minutes for the
measurement of their cardiovascular parameters using an
arteriograph, according to the manufacturer’s guidelines
(TensioMed, Budapest, Hungary). The arteriograph is an opera-
tor-independent, non-invasive device that uses an oscillometric
occlusive technique to estimate the aortic pulse wave velocity,
which is a measurement of arterial stiffness. Measurement of
the aortic pulse wave velocity was taken twice and we used the
mean value.

Lung function was evaluated in a seated position using the
Spiro USB spirometer (Carefusion, San Diego, USA). This mea-
surement was performed twice and the best result was used for
the analysis. Functional vital capacity (FVC) and forced expira-
tion volume in 1 second (FEV1) were recorded, and the FEV1/
FVC ratio was calculated.

Handgrip strength for the self-reported dominant and
non-dominant hands was assessed using a hydraulic hand-
held dynamometer (JAMAR Model 5030]J1, Sammons Preston
Rolyan, Bolingbrook, USA). The measurement was performed
twice for each hand and the highest strength was used for the
analysis.

Finally, to assess functionality, the patients performed the
6-minute walk test in which they had to walk at their fastest
possible speed, without running, for 6 minutes using a 25 m
corridor. Before and directly after the test, oxygen saturation,
heart rate, and blood pressure were measured.
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Data-analysis

SPSS version 25 (SPSS Inc., Chicago, USA) was used for
data analysis. The mean values and corresponding standard
deviations (SD) were calculated for continuous variables:
age, anthropometric measurements, cardiovascular and lung
function parameters, handgrip strength, and functionality.
Proportions were calculated for categorical variables. Partial
correlation analysis was done for age and COVID-19 severity
at onset. Regression analysis was done on the persistence of
symptoms as the outcome variable and sex, age, ethnicity, and
severity at onset as the covariates.

Ethical considerations

The study was conducted according to the principles of the
Declaration of Helsinki and ethical clearance was obtained
from the ethics committee of the Ministry of Health in
Suriname (approval letter no: AG 3468). The participants vis-
iting the research center provided written informed consent,
whereas participants interviewed by telephone provided verbal
informed consent. The data were anonymized using a unique
code for each participant and only the primary investigator had
access to the names and contact information of the participants.

RESULTS
Sample characteristics

From the national COVID-19 database, 194 patients diag-
nosed with COVID-19 and referred to a government institution
were contacted (Figure 1). As shown in Figure 1, 55 patients
were lost to follow-up because of missing contact information
and 33 declined to participate, resulting in a total cohort of
106 patients. From this cohort, 32 (30.2%) visited the Medisch
Wetenschappelijk Instituut and 74 (69.8%) were interviewed by
telephone. Our sample was not significantly different from the
national COVID-19 database for age, sex, ethnicity, and severity
of COVID-19 (data not shown).

Table 1 shows the sociodemographic characteristics of the
cohort. The mean age of the total cohort was 49 years and 62.3%
were female. The greatest proportion of the total cohort was of
Hindustani descent (22.6%), whereas the greatest proportion
visiting the institute was of Creole descent (25.0%). Most of the
cohort (61.3%) were employed and about 30% had an income
between 1 345 Surinamese dollars (Sr$) and Sr$ 4 898 (between
November 2020 and November 2021: Sr$ 1 = 0.058 United States
dollars). Only 1.9% of the cohort did not have any formal educa-
tion. A tenth of the cohort were current smokers and 37.7% were
physically inactive before they got COVID-19. More than half
the cohort (56.6%) had mild COVID-19, 26.4% had moderate
COVID-19, and 14.2% had severe COVID-19. About a quarter
of the cohort had hypertension (26.4%) and diabetes mellitus
(24.5%) before they got COVID-19 and 13.2% had previously
been diagnosed with heart disease. Correlation of severity and
age was not significant (correlation coefficient 0.122, p = 0.219).

Symptoms during and after COVID-19

Table 2 shows the prevalence of symptoms while suffering
from acute COVID-19 and after recovery from COVID-19 for
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FIGURE 1. Flowchart of recruitment of participants

Contacted
n=194

Not included
n=288 (45.4%)

Included
n=106 (54.6%)

Visited the

Reasons:
research Telephoned Lost to follow up, n =55
cent;zr n=T74 Declined to participate, n= 33
n=

Source: prepared by authors based on the results.

the total cohort, and by sex and ethnicity. At enrolment in the
study, 38.7% of the participants still had at least one symptom
after having had COVID-19. Fatigue and alopecia were the
most commonly reported symptoms, followed by dyspnea and
sleep disturbance. After having had COVID-19, substantially
more women had at least one symptom (47.0% versus 27.5%)
and alopecia was only reported by women. The highest preva-
lence of at least one symptom was in the Hindustani population
(45.8%) and the lowest was in the Javanese population (28.6%).
For each ethnic group, the three most common symptoms dif-
fered. Fatigue was the most commonly reported symptom in all
ethnic groups except the Javanese population, in which alopecia
was the most prevalent symptom followed by fatigue and sleep
disturbance. In the Creole population, after fatigue, coughing
and concentration problems were the most commonly reported
symptoms, whereas in the Hindustani population dyspnea and
sleeping disturbance followed fatigue.

The risk of having at least one persisting symptom at 3—4
months after having had COVID-19 was significantly greater in
participants who had experienced moderate to severe COVID-
19 compared with those who had had mild disease: risk ratio
2.2 (95% CI: 1.01-5.1). This risk was also higher in women than
men: risk ratio 2.3 (95% CI: 1.00-5.4). When ethnicity was con-
trolled for, the risk ratios did not change. However, when also
controlling for age, the risk of having at least one persisting
symptom at 3—4 months was no longer significantly associated
with disease severity.

Physical examination

Table 3 gives the results of the assessment of the participants
who visited the Medisch Wetenschappelijk Instituut. Mean
(SD) BMI was 28.4 (5.4) kg/m? and waist circumference was
97.3 (15.1) cm. Based on the WHO categories using BMI, 29.0%
of these participants were overweight and 45.0% were obese.
Using the cut-off for waist circumference (moderate central fat
accumulation = 80.0-87.9 cm for women and 94.0-101.9 cm for
men; high central fat accumulation = > 88.0 cm for women and
>102.0 cm for men(18)), 83.8% of the participants were catego-
rized as moderate or high central fat accumulation. Systolic and
diastolic blood pressure was measured in 27 patients, whereas
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TABLE 1. Sociodemographic characteristics of the sample, Suriname

Characteristic

Total population (n = 106)

Visited research institute (n=32) Interviewed by telephone (n=74)

Mean age (SD), in years 49 (15)
Male sex, n (%) 40 (37.7)
Ethnicity, n (%)

Creole 19 (17.9)
Hindustani 24 (22.6)
Javanese 21(19.8)
Mixed ethnicity 21 (19.8)
Other ethnicity 21 (19.8)
Work status, n (%)

Student 2(1.9)
Employed 65 (61.3)
Currently unemployed 18 (16.9)
Retired 21 (19.8
Income category in Sr$,? n (%)

No income 12 (11.3)
<1344 9(8.5)
1345-3121 19 (17.9)
3122-4 898 12 (11.3)
4899-6 675 8(7.5)
6 676-8 452 5(4.7)
8453-10 299 2(1.9)
10 299-12 000 1(0.9)
>12 000 4(3.8)
Missing information 34 (32.1)
Education level, n (%)

No formal education 2(1.9)
Primary education 27 (25.5)
Secondary and tertiary education 51 (48.1)
Higher education 25 (23.6)
Missing information 1(0.9)
Current smoker, n (%) 11(10.4)
Met physical activity recommendations hefore getting 66 (62.3)
COVID-19, n (%)

Severity of COVID-19, n (%)

Mild 60 (56.6)
Moderate 28 (26.4
Severe 15 (14.2
Missing 3(2.8)
Prevalence of comorbidities before getting COVID-19, n (%)

Heart disease 14 (13.2)
Lung disease 7 (6.6)
Hypertension 28 (26.4)
Diabetes mellitus 26 (24.5)
Kidney disease 2(1.9)
Neurological disorder 7 (6.6)

50 (13) 49 (16)
10 (31.3) 30 (40.5)
8 (25.0) 11 (14.9)
4 (12.5) 20 (27)
3(9.4) 18 (24.3)
8 (25.0) 13 (17.6)
9(28.1) 12 (16.2)
1(3.1) 1(1.4)
24 (75.0) 41 (55.4)
3(9.4) 15 (20.3)
4 (12.5) 17 (23.0)
1(3.1) 11 (14.9)
1(3.1) 8(10.8)
6(18.8) 13 (17.6)
8 (25) 4(5.4)
5 (15.6) 3(4.7)
0(0.0) 5(6.8)
1(3.1) 1(1.4)
1(3.1) 0(0.0)
3(9.4) 1(1.4)
6 (18.8) 28 (37.8)
0(0.0) 2(27)
8 (25.0) 19 (25.7)
14 (43.8) 37 (50.0)
10 (31.3) 15 (20.3)
0(0.0) 1(1.4)
4 (12.5) 7(9.5)
19 (59.4) 47 (63.5)
17 (53.1) 43 (58.1
8 (25.0) 20 (27.0
6 (18.8) 9(122
1(3.1) 2(27)
4 (12.5) 10 (13.5)
2(6.2) 5(6.8)
8 (25.0) 20 (27.0)
8 (25.0) 18 (24.3)
13.1) 1(1.4)
3(9.4) 4(5.4)

COVID-19, coronavirus disease 2019; Sr$, Surinamese dollar.
2Sr$ 1 = 0.058 United States dollars.
Source: prepared by authors based on the results.

the pulse wave velocity was only measured in 21 patients. The
mean (SD) systolic blood pressure was 134 (16) mmHg, mean
(SD) diastolic blood pressure was 77 (11) mmHg, and mean (SD)
pulse wave velocity was 8.2 (1.8) m/s. As regards lung function
parameters, mean (SD) FVC, FEV1, and FEV1/FVC ratio were
2.77(0.74) L, 2.28 (0.61) L, and 85 (10)%, respectively. Mean (SD)
handgrip strength in the dominant hand was 28 (11) N and was
measured in 29 patients. In the 6-minute walking test the mean

(SD) distance walked was 440 (64) m. The pre- and post-test
measurements of saturation, heart rate and blood pressure are
shown in Table 3.

DISCUSSION

Our results show that 38.7% of the participants still had at
least one symptom 3-4 months after having had COVID-19.
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TABLE 3. Physical assessments of participants visiting the
Medisch Wetenschappelijk Instituut, Suriname

Measures Value

Anthropometric parameters (7= 32)

Height in m, mean (SD) 1.62 (0.1)
Weight in kg, mean (SD) 79.1 (19.9)
Body mass index in kg/m?, mean (SD) 28.4 (5.4)
Waist circumference in cm, mean (SD) 97.3 (15.1)
Overweight?, % 29.0
Obese®, % 45.0
Moderate central fat accumulation®, % 16.1
High central fat accumulation®, % 67.7
Cardiovascular parameters, mean (SD)

Systolic blood pressure in mmHg (n = 27) 134 (16)
Diastolic blood pressure in mmHg (n = 29) 77 (11)
Resting heart rate in beats/minute (n = 21) 72 (11)
Pulse wave velocity in m/s (n = 21) 8.2 (1.8)
Lung function parameters (n = 29), mean (SD)

FVCinL 2.77 (0.74)
FEV1 in L 2.28 (0.61)
FEV1/FVC ratio 85 (10)
Handgrip strength in N (7= 29), mean (SD)

Dominant hand 28 (11)

Non-dominant hand 25 (10)
Functionality test (n = 30), mean (SD)

6 minute walking distance in m 440 (64)
Saturation pre-test, % 98 (0.9)
Saturation post-test, % 98 (1.0)
Heart rate pre-test in beats/minute 78 (16)
Heart rate post-test in beats/minute 107 (24)
Systolic pressure post-test in mmHg 139 (32)
Diastolic pressure post-test in mmHg 80 (11)

SD, standard deviation; FVC, functional vital capacity; FEV1, forced expiratory volume in 1 second.
nis the number of valid measurements.

2Body mass index 25-29.9 kg/m?.

" Body mass index > 30 kg/m?.

¢ Moderate central fat accumulation: men 94.0-101.9 cm and women 80.0-87.9.

¢ High central fat accumulation: men > 102.0 cm and women: > 88.0 cm.

Source: prepared by authors based on the results.

Fatigue and alopecia were the most commonly reported symp-
toms, followed by dyspnea and sleep disturbance. More women
reported at least one symptom and the prevalence of symptoms
differed between ethnic groups.

Compared with other studies, we found a lower prevalence
of the persistence of at least one symptom after having had
COVID-19. For instance, a systematic review and meta-analysis
reported a prevalence of at least one symptom of between 65%
and 92% (20), whereas a longitudinal study of non-hospitalized
patients reported that 53.1% of the participants still had at least
one symptom a mean of 125 days after the onset of symptoms
(21). Studies on long COVID vary considerably which makes
comparisons difficult (22). This variety might be caused by
bias due to differences in the follow-up period, the severity of
COVID-19, and patient characteristics, such as age, sex, ethnic-
ity, and presence of comorbidities (20, 21, 23).

In line with most studies, we found women were more likely
to report persistent symptoms (20, 22, 23). Few studies have
investigated the relationship between ethnicity and persistent
symptoms (23, 24, 25). We found differences in the prevalence
of symptoms between ethnicities; of particular interest is that

Krishnadath et al. ¢ Post-COVID-19 symptoms, Suriname

alopecia was more prevalent than fatigue in the Javanese pop-
ulation whereas fatigue was the most common symptom in the
other ethnic groups. These findings underscore the importance
of investigating the relationship between persistent symptoms
and ethnicity.

Our finding that fatigue was the most common persistent
symptom is in line with most studies (20, 21, 23). We intended to
evaluate this symptom further by performing a lung function,
hand grip, and 6-minute walk test for all participants. However,
we could not invite everybody to the research institute because
of government lockdown measures that were in place during
the recruitment period. Therefore, we were only able to conduct
additional measurements for 32 participants.

Some limitations need to be considered. Almost half of the
individuals we contacted were either lost to follow-up or
declined to participate, which restricted the size and represen-
tativeness of the cohort. No analysis was done on the possible
link between the different virus variants and the persistence
of symptoms, and this association is still unclear (26). Finally,
information on symptoms was self-reported, which is sensi-
tive to recall bias. Irrespective of these limitations, this is the
first study in Suriname on long COVID. We found persistent
symptoms after having COVID-19, which supports the body
of evidence on long COVID and underlines the importance
of continuing awareness of late COVID-19 complications.
COVID-19 is an ongoing problem with infections still occur-
ring worldwide. It is becoming increasingly clear that patients
can suffer from long-term effects of the infection. It is also
unknown how much these persistent symptoms influence
the mental health and socioeconomic situation of people who
are affected. Therefore, we recommend that further stud-
ies be done to clarify the characteristics of patients who are
at risk of developing persistent symptoms. For example, in
our study, women were more likely to experience persistent
symptoms as were some ethnic groups. Hence attention
should be paid to these groups to explain the reasons for these
findings.

Conclusion

Almost 40% of our cohort had at least one symptom at least
3 months after having had COVID-19, with fatigue being the
most common symptom. Women were more likely to experi-
ence persistent COVID-19 symptoms. These findings are in line
with international findings and add to knowledge about post-
COVID-19 symptoms in low- and middle-income countries.
The symptoms between ethnic groups varied and should be
researched further.

Authors’ contributions. All authors contributed equally to the
design of the study. SB coordinated and supervised the assess-
ments. IK and SB did the statistical analysis and all authors
contributed to drafting the manuscript. IK prepared the manu-
script for submission and all authors approved the final version
for submission.

Acknowledgements. We thank the participants who took part
in the study and the research assistants Raiserie Bandhoe and

Vanshika Hira for their contribution to this study.

Conflicts of interest. None declared.

6 Rev Panam Salud Publica 47, 2023 | www.paho.org/journal | https://doi.org/10.26633/RPSP.2023.79


http://www.paho.org/journal
https://doi.org/10.26633/RPSP.2023.79

Krishnadath et al. ® Post-COVID-19 symptoms, Suriname

Funding. We thank Gow2 Energy Suriname N.V. for financial
support to cover the transport costs of participants who vis-
ited the research center. The company had no role in the study
design and implementation.

Original research

Disclaimer. The authors hold sole responsibility for the views
expressed in the manuscript, which may not necessarily reflect
the opinion or policy of the Revista Panamericana de Salud
Publica / Pan American Journal of Public Health and/or those
of the Pan American Health Organization.

REFERENCES

_

.World Health Organization. Coronavirus disease (COVID-
2019) situation reports. Geneva: WHO; 2020 [cited March 2022].
Available from: https://www.who.int/emergencies/diseases/
novel-coronavirus-2019/ situation-reports
2. GBD 2019 Risk Factors Collaborators. Global burden of 87 risk

factors in 204 countries and territories, 1990-2019: a systematic
analysis for the Global Burden of Disease Study 2019. Lancet.
2020;396(10258):1223-49.

3. World Health Organization. WHO coronavirus (COVID-19) dash-
board - Suriname [Internet]. Geneva: WHO; 2020 [cited March
2022]. Available from: https://covid19.who.int/region/amro/
country/sr

4. Albrandt-Salmeron A, Espejo-Fonseca R, Roldan-Valadez E. Cor-
relation between chest X-ray severity in COVID-19 and age in
Mexican-Mestizo patients: an observational cross-sectional study.
Biomed Res Int. 2021;2021:5571144.

5. Schonfeld D, Arias S, Bossio JC, Fernandez H, Gozal D, Perez-Chada
D. Clinical presentation and outcomes of the first patients with
COVID-19 in Argentina: results of 207 079 cases from a national
database. PLoS One. 2021;16(2):e0246793.

6. Callard F, Perego E. How and why patients made long Covid. Soc
Sci Med. 2021;268:113426.

7.Sykes DL, Holdsworth L, Jawad N, Gunasekera P, Morice AH,
Crooks MG. Post-COVID-19 symptom burden: what is long-COVID
and how should we manage it? Lung. 2021;199(2):113-9.

8.Sigfrid L, Drake TM, Pauley E, Jesudason EC, Olliaro P, Lim WS,
et al. Long Covid in adults discharged from UK hospitals after
Covid-19: a prospective, multicentre cohort study using the ISARIC
WHO Clinical Characterisation Protocol. Lancet Reg Health Eur.
2021;8(100186):6.

9. Huang C, Huang L, Wang Y, Li X, Ren L, Gu X, et al. 6-month conse-
quences of COVID-19 in patients discharged from hospital: a cohort
study. Lancet. 2021;397(10270):220-32.

10. Nittas V, Gao M, West EA, Ballouz T, Menges D, Wulf Hanson S, et
al. Long COVID through a public health lens: an umbrella review.
Public Health Rev. 2022 2022;43:1604501.

11. Sudre CH, Murray B, Varsavsky T, Graham MS, Penfold RS, Bow-
yer RC, et al. Attributes and predictors of long-COVID. Nat Med.
2021;27(4):626-31.

12. Sakhamuri SM, Jankie S, Pinto Pereira LM. Calling on Latin Amer-
ica and the Caribbean countries to recognise the disability from long
COVID. Lancet Reg Health Am. 2022;15:100362.

13. Krishnadath IS, Toelsie JR, Nahar-van Venrooij L, Hofman A, Jad-
doe VW. Ethnic and sex-specific cut-off values for adult obesity in
the Suriname Health Study. Obes Res Clin Pract. 2018;12(4):336—45.

14. Krishnadath IS, Toelsie JR, Hofman A, Jaddoe VW. Ethnic dispari-

ties in the prevalence of metabolic syndrome and its risk factors in

the Suriname Health Study: a cross-sectional population study. BMJ

Open. 2016;6(12):e013183.

15. Krishnadath IS, Nahar-van Venrooij LM, Jaddoe VW, Toelsie JR.
Ethnic differences in prediabetes and diabetes in the Suriname
Health Study. BMJ Open Diabetes Res Care. 2016;4(1):e000186.

16. World Health Organization. Living guidance for clinical manage-
ment of COVID-19: living guidance, 23 November 2021. Geneva:
WHO; 2021.

17. The EuroQol Group. EuroQol-a new facility for the measurement of
health-related quality of life. Health Policy. 1990;16(3):199-208.

18. World Health Organization. WHO global recommendations on
physical activity for health. Geneva: WHO; 2010.

19.Lean ME, Han TS, Morrison CE. Waist circumference as a
measure for indicating need for weight management. BMJ.
1995;311(6998):158-61.

20. Lopez-Leon S, Wegman-Ostrosky T, Perelman C, Sepulveda
R, Rebolledo P, Cuapio A, et al. More than 50 long-term effects
of COVID-19: a systematic review and meta-analysis. Sci Rep.
2012;11:16144.

21. Petersen MS, Kristiansen MF, Hanusson KD, Danielsen ME, B
AS, Gaini S, et al. Long COVID in the Faroe Islands: a longitu-
dinal study among nonhospitalized patients. Clin Infect Dis.
2021;73(11):e4058—63.

22.Yong SJ. Long COVID or post-COVID-19 syndrome: putative
pathophysiology, risk factors, and treatments. Infect Dis (Lond).
2021;53(10):737-54.

23. Michelen M, Manoharan L, Elkheir N, Cheng V, Dagens A, Hastie
C, etal. Characterising long COVID: a living systematic review. BMJ
Glob Health. 2021;6(9):005427.

24. Mackey K, Ayers CK, Kondo KK, Saha S, Advani SM, Young S, et
al. Racial and ethnic disparities in COVID-19-related infections,
hospitalizations, and deaths: a systematic review. Ann Intern Med.
2021;174(3):362-73.

25. Cheng D, Calderwood C, Skyllberg E, Ainley A. Clinical character-
istics and outcomes of adult patients admitted with COVID-19 in
East London: a retrospective cohort analysis. BMJ Open Respir Res.
2021;8(1):000813.

26. Desai AD, Lavelle M, Boursiquot BC, Wan EY. Long-term complica-
tions of COVID-19. Am ] Physiol Cell Physiol. 2022;322(1):C1-C11.

Manuscript received on 17 January 2023. Revised version accepted for publication
on 28 January 2023.

Rev Panam Salud Publica 47, 2023 | www.paho.org/journal | https://doi.org/10.26633/RPSP.2023.79 7


http://www.paho.org/journal
https://doi.org/10.26633/RPSP.2023.79
https://www.who.int/emergencies/diseases/novel-coronavirus-2019/situation-reports
https://www.who.int/emergencies/diseases/novel-coronavirus-2019/situation-reports
https://covid19.who.int/region/amro/country/sr
https://covid19.who.int/region/amro/country/sr

Original research

Krishnadath et al. « Post-COVID-19 symptoms, Suriname

Prevalencia de sintomas persistentes tras la COVID-19 en una cohorte en

Suriname

RESUMEN

Palabras clave

Objetivos. Determinar la prevalencia de sintomas persistentes tras la enfermedad por coronavirus 2019
(COVID-19) en una cohorte en Suriname, y evaluar los factores asociados a la COVID-19 de larga duracion.
Métodos. Se selecciond una muestra de personas mayores de 18 afios que habian sido registradas tres a cua-
tro meses antes en una base de datos nacional debido a un resultado positivo en una prueba de COVID-19.
Se les realizaron preguntas sobre sus caracteristicas socioeconémicas, estado de salud y modo de vida
previos a la COVID-19 y sobre sus sintomas durante y después de esta enfermedad. A un subconjunto de
participantes se les realizé un examen fisico para determinar su indice de masa corporal, perimetro abdomi-
nal, parametros cardiovasculares, funcién pulmonar y estado funcional.

Resultados. Se entrevisté a 106 participantes (media de edad: 49 afios [desviacion estandar: 15 afios];
62,3% mujeres); de los cuales a 32 se les realizé una exploracion fisica. La mayor parte de los participantes
tenian ascendencia indostana (22,6%). En términos generales, el 37,7% de los participantes eran sedenta-
rios, el 26,4% tenian hipertension o diabetes mellitus y al 13,2% les habian diagnosticado previamente una
cardiopatia. La mayor parte (56,6%) habian presentado sintomas leves de COVID-19 y el 14,2% sintomas
graves. Una proporcion elevada (39,6%) habia manifestado al menos un sintoma persistente tras recuperarse
de un cuadro critico de COVID-19; esto se daba con mayor frecuencia en las mujeres (47,0% de las mujeres
frente a 27,5% de los hombres). Los sintomas mas frecuentes fueron fatiga y alopecia, seguidos por disnea
y alteraciones del suefio. Se observaron diferencias entre los grupos étnicos. De acuerdo con los resultados
del examen fisico, el 45,0% del subgrupo era obeso y el 67,7% tenia un perimetro abdominal muy elevado.
Conclusiones. Aproximadamente el 40% de la cohorte presentaba al menos un sintoma persistente tres o
cuatro meses tras haber tenido COVID-19, con diferencias en funcién del sexo y el grupo étnico.

Sindrome post agudo de COVID-19; prevalencia; Surinam.

Prevaléncia de sintomas persistentes apos COVID-19 em uma coorte no

Suriname

RESUMO

Palavras-chave

Objetivos. Determinar a prevaléncia de sintomas persistentes pés-doenca do coronavirus de 2019 (COVID-
19) em uma coorte no Suriname e avaliar os fatores associados a COVID longa.

Métodos. Foi selecionada uma amostra de adultos (a partir dos 18 anos) que haviam sido cadastrados 3
a 4 meses antes do estudo em um banco de dados nacional devido a um teste positivo para COVID-19.
Os individuos selecionados foram entrevistados acerca de seu perfil socioecondmico, estado de saude,
estilo de vida pré-COVID-19 e sintomas durante e apés a COVID-19. Um subconjunto de participantes foi
submetido a exame fisico para determinar indice de massa corporal, circunferéncia abdominal, parametros
cardiovasculares, fungcao pulmonar e funcionalidade.

Resultados. Foram entrevistados 106 participantes (média de idade, 49 anos; desvio padréo, 15 anos; 62,3%
do sexo feminino), dos quais 32 foram submetidos ao exame fisico. A maior proporgéo de participantes era de
ascendéncia hindu (22,6%). No total, 37,7% dos participantes eram fisicamente inativos, 26,4% tinham hiper-
tenséo ou diabetes e 13,2% tinham diagndstico prévio de cardiopatia. A maioria dos participantes (56,6%)
teve COVID-19 leve, e 14,2%, COVID-19 grave. Uma grande proporc¢éo (39,6%) apresentou pelo menos um
sintoma persistente apos a recuperacao da COVID-19 aguda. Mais mulheres foram afetadas (47,0% das mul-
heres versus 27,5% dos homens). Fadiga e alopecia foram os sintomas mais comuns, seguidos de dispneia
e disturbios do sono. Foram observadas diferengas entre grupos étnicos. Dos participantes submetidos ao
exame fisico, 45,0% eram obesos e 67,7% tinham circunferéncia abdominal muito larga.

Conclusées. Cerca de 40% da coorte apresentou pelo menos um sintoma persistente 3 a 4 meses apos a
COVID-19. Foram observadas diferencas por sexo e grupo étnico.

Sindrome p&s-COVID-19 aguda; prevaléncia; Suriname
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