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Results: Women showed improvements in the pain domain between the 2nd and 4th month
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Post-COVID-19 social determinants of health and quality of life: a longitudinal study

INTRODUCTION
The COVID-19 pandemic triggered a global health crisis

whose impacts extended beyond the acute phase of infection,
generating prolonged repercussions on the physical, emo-
tional, and social conditions of those affected, shaping the
post-COVID-19 condition®?. This scenario directly affec-
ted the quality of life (QoL) of the population, understood as
an individual’s perception of their position in life, within
the cultural context and values in which they are included®.
During the pandemic, QoL became vulnerable to changes in
daily habits, working conditions, housing, food, and access to
health services®.

These elements comprise the Social Determinants of
Health (SDH), which are social, economic, cultural, ethnic-
racial, psychological, and behavioral factors influencing the
risk of illness and mortality in populations®. To unders-
tand this interaction, this study adopts the Dahlgren and
Whitehead model®, which organizes the SDHs into concentric
layers, from individual factors, lifestyles, social and commu-
nity networks, to living and working conditions and, finally,
the socioeconomic macro-determinants. This structure highli-
ghts the complex interaction between the individual and
their social and environmental context in determining health.

By acting on each of these layers, the COVID-19 pandemic
functioned as a powerful intensifier of the structural inequali-
ties already described in the Dahlgren and Whitehead model,
making pre-existing vulnerabilities even more evident. In this
context, groups with lower socioeconomic status, inadequate
sanitation, precarious housing, and limited access to healthy
food and health services were disproportionately affected®.
These inequalities increased the risk of infection and morta-
lity and compromised survivors’ quality of life. Although the
literature has investigated post-COVID-19 QoL®?, studies
analyzing the influence of SDH on the evolution of QoL over
time are still limited, especially in longitudinal investigations
carried out in northeastern Brazilian states such as Ceard and
Maranhio, which have historically been marked by more pro-
nounced socioeconomic inequalities.

In Brazil, the pandemic highlighted historical gaps in
access to basic social rights. The implementation of emergency
measures, such as the Emergency Aid Program (P4E), a tem-
porary financial benefit created by the federal government to
reduce the economic impacts of the pandemic among socially
vulnerable populations, while necessary, also exposed structu-
ral limitations in the State’s capacity for response and social
protection®. In this scenario, evaluating the SDHs and their
influence on post-COVID-19 QoL is fundamental to identi-
fying the most impacted groups and supporting more equitable
and effective public policies.

In this context, it becomes necessary to assess how the
social determinants of health influence people’s quality of life
after infection. The assessment of QoL, using instruments sen-
sitive to temporal changes such as the Shorz-Form Health Survey
(SF-36), becomes fundamental for identifying persistent vul-
nerabilities'?). The longitudinal design constitutes a relevant
methodological advantage, as it allows tracking the recovery tra-
jectory over time, capturing variations in QoL domains and the

influence of SDHss at different points in the post-COVID-19
period, something that cross-sectional studies fail to demons-
trate. Therefore, it is necessary to understand which SDHs
influence the QoL of people in a post-COVID-19 condition.
'This understanding contributes to the production of scienti-
fic knowledge and to the planning of health actions aimed at
preventing illnesses, functional rehabilitation, and health pro-
motion from a comprehensive and equitable perspective?.

Therefore, the present study aims to verify the association
between the SDHs and QoL domains in people in a post-
COVID-19 condition. The results can support nurses and health
managers in developing longitudinal care strategies that consider
regional inequities, guiding interventions aimed at functional
rehabilitation, promoting mental health, and strengthening
social support in the post-pandemic context.

METHOD

DESIGN OF STuDY

This is a longitudinal, analytical, and quantitative study
conducted in the states of Ceard and Maranhio, regions that
experienced a high incidence of COVID-19 during the pande-
mic. The follow-up took place over six months, with monthly
submission of monitoring forms and application of the SF-36
in the 2nd, 4th, and 6th months, for individuals diagnosed
with COVID-19.

Stupy ProT1ocolL

The reference population consisted of 573,555 adults and
older individuals (= 20 years old) with flu-like symptoms
reported in the Influenza Surveillance Information System
(SIVEP-GRIPE) and/or e-SUS Notifica, with 367,265 from
Ceard and 206,290 from Maranhio. Considering a sampling
error of 7% and a confidence interval of 95%, a minimum sample
size of 179 participants was estimated.

The sample included individuals with a confirmed diagnosis
of COVID-19 and a mobile phone number with internet access
registered in the relevant information systems of the Health
Departments of each state. Those with self-reported cognitive
impairment or who did not respond after three attempts to
contact them were excluded. Of the 391 eligible people who
responded to the first form, there were 212 dropouts, mainly
due to lack of response after further attempts to contact them
(n = 168), refusal to continue participating (n = 28), and change
or deactivation of the telephone number (n = 16), resulting
in a final sample of 179 participants, 95 from Ceard and 84
from Maranhio.

For data collection, the software for COVID-19 patient
monitoring was used, developed and validated in Brazil®,
which contains two instruments: a sociodemographic and lifes-
tyle characterization form, encompassing the SDHs (inclu-
ding variables of age, sex, race/color, physical activity, eating
habits, sun exposure, sleep quality, smoking, alcohol consump-
tion, household composition, cohabitation with at-risk groups,
basic sanitation, and family income, organized according to
the layers of the Dahlgren and Whitehead model); and the
Short-Form Health Survey (SF-36), translated and valida-

ted for Brazil, consisting of 36 items distributed across eight
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domains (functional capacity, physical aspects, pain, general
health status, vitality, social aspects, emotional aspects, and
mental health)®?,

Data collection took place between June 2021 and
June 2022. Initially, data were obtained from the SIVEP-
GRIPE and ¢-SUS Notifica systems, which record suspected
and confirmed cases of COVID-19 in the country. The notifi-
cation forms were completed by healthcare professionals and
consolidated by the Epidemiological Surveillance units of the
State Health Departments (SESA) of Ceard and Maranhio.

After authorization from SESA, data were exported to the
monitoring software, which generated an individual link for
each participant. This link, along with an invitation to partici-
pate, a Free Informed Consent Form (FICF), and a monthly
follow-up form, was sent via WhatsApp, a messaging applica-
tion widely used in Brazil. This may have favored the inclusion
of participants with greater internet access and digital lite-
racy, but it constitutes a limitation of the recruitment method.
The SF-36 was administered at the second, fourth, and sixth
months of follow-up. These intervals were defined based on
literature on post-COVID-19 condition, which indicates the
first six months as the period of greatest variability in clinical
and functional recovery, with bimonthly assessments to capture
progressive changes in QoL domains®'¥. The deadline for a
response was three days.

DATA ANALYSIS

Data were analyzed using the software Statistical Package
for the Social Sciences (SPSS), version 20.0, license
10101131007. The variables were described using absolute and
relative frequencies, means, and standard deviations. The norma-
lity of the data was assessed using the Kolmogorov-Smirnov test.

Given the non-normal distribution, the Friedman test was
applied, followed by the Conover test for multiple comparisons
between the 2nd, 4th, and 6th months, aiming to verify the
evolution of the SF-36 domains and their association with the
social determinants of health. For comparisons between inde-
pendent groups, the Kruskal-Wallis and Mann-Whitney tests
were used. For variables with significant differences according to
the Kruskal-Wallis test, a Dunn post-hoc test with Bonferroni
correction was performed. A significance level of p < 0.05
was adopted.

ETHICAL ASPECTS

The study was approved by the Research Ethics Committee,
under opinion number 4.278.495/2020 and identifier CAAE
36193820.1.0000.5054.

RESULTS

The study included 179 individuals, predominantly
women (58.7%), with a mean age of 37.4 + 12.6 years and self-
identifying as mixed race (56.4%). Low adherence to regular
physical activity (81.0%), insufficient consumption of fruits and
vegetables (52.5%), high intake of fried and processed foods
(73.2%), low sun exposure (60.9%), and difficulty sleeping
(55.3%) were observed. Alcohol consumption was reported by
44.1%, and 4.5% were smokers. Most lived with two or more

people (95.0%), lived with individuals from the at-risk group
(50.3%), had access to the general water distribution network
(93.9%), sewage network (67.0%) and lived with a monthly
income of up to three minimum wages (59.8%) (Table 1).

Longitudinal analysis of the association between the
SDHs and the SF-36 domains revealed significant varia-
tions across the 2nd, 4th, and 6th months of follow-up. These
differences occurred according to sociodemographic characte-
ristics, lifestyles, environmental conditions, and social networks
(Tables 1, 2, and 3).

In the first layer, participants aged 40 to 59 years showed
significant improvement between the 2nd and 6th month
in functional capacity (p = 0.033), pain (p = 0.042), vitality
(p = 0.009), and social aspects (p = 0.012). Among young adults
(20 to 39 years old) and older adults (60 to 75 years old), the
improvement was concentrated in mental health, with the
greatest variation between the 2nd and 6th month (p = 0.009
and p = 0.045, respectively). Comparatively, participants aged
20 to 39 years maintained higher functional capacity scores
than those aged 40 to 59 years and 60 to 75 years in the 2nd
month (p = 0.016 and p = 0.021, respectively), sustaining this
difference over the older people in the 4th (p = 0.026) and
6th months (p = 0.013). In the 6th month, age also influen-
ced pain, with lower pain perception (higher scores) in young
and middle-aged individuals compared to the older ones
(p = 0.004 and p = 0.010, respectively) (Tables 1,2 and 3).

Regarding gender, men showed better recovery in gene-
ral health status (2nd and 4th month, p = 0.029) and social
aspects (2nd and 6th month, p = 0.040). Women showed
improvements in pain (2nd and 4th month, p = 0.038), vitality
(4th and 6th month, p = 0.035), and mental health (2nd and
6th month, p = 0.005). When comparing the groups, the men
showed higher averages in virtually all domains. Significant
differences remained throughout the three months for func-
tional capacity, vitality, and mental health (p < 0.001 in all).
Regarding limitations related to physical aspects, pain, gene-
ral health status, social aspects, and emotional aspects, male
superiority was statistically significant in most areas assessed,
with p-values<0.05 (Tables 1,2 and 3).

Race/color modulated recovery time: whites improved
social aspects and mental health earlier (2nd and 4th month,
p = 0.025 and p = 0.035, respectively) and later (4th and 6th
month for social aspects, p = 0.011). Likewise, brown chil-
dren concentrated their evolution between the 2nd and 6th
month in general health status (p = 0.022) and mental health
(p = 0.002). In the 6th month, brown individuals outper-
formed white individuals in the domain vitality (p = 0.014)
(Tables 2 and 3).

In the second layer, the frequency of physical activity
influenced the pattern of improvement. Sedentary or slightly
active individuals (0 to 3 days/week) showed improvements
between the 2nd and 6th month in limitations related to phy-
sical aspects (p = 0.019), vitality (p = 0.010), social aspects
(p = 0.022), and mental health (p = 0.002). Those who were
more active (4 to 7 days) showed a punctual gain in social aspects
(2nd and 4th month, p = 0.018), but maintained averages con-
sistently higher than those who were less active in functional

capacity in the 2nd (p = 0.010), 4th (p = 0.010), and 6th month
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(p = 0.042); limitations due to physical aspects in the 2nd month
(p = 0.009); and pain in the 2nd (p = 0.028) and 4th month
(p = 0.021) (Tables 1,2 and 3).

Diet and sun exposure also impacted the trajectory.
Low intake of fruits and vegetables (0 to 3 days/week) showed
improvement in mental health, especially between the 2nd
and 6th month (p = 0.008). Among those who consumed
more frequently (4 to 7 days), there was an improvement
in social aspects with a significant difference between the
2nd and 4th month (p = 0.046). Lower consumption of fried
and processed foods was associated with improvements between
the 2nd and 6th month in functional capacity (p = 0.026),
vitality (p = 0.005), and mental health (p < 0.001). The social
aspects domain showed a difference between the 2nd and 4th
month (p = 0.036). Those who consumed fried and processed
foods 0 to 3 days per week showed better scores in the social
aspects domain at month 6 (p = 0.025) (Tables 1,2 and 3).

Participants with less sun exposure (0 to 3 days/week)
showed improvements observed between the 2nd and 6th
month for vitality (p = 0.005), social aspects (p = 0.010) and
mental health (p = 0.001), and between the 2nd and 4th
month for general health status (p = 0.030) and social aspects
(p = 0.046). Those who were exposed to the sun O to 3 days
a week also showed higher averages in social aspects in the
6th month (p = 0.010) (Tables 2 and 3).

Sleep difficulties showed differences between the 2nd
and 4th month in the domains of pain (p = 0.036), social aspects
(p = 0.009), and mental health (p < 0.001), in addition to the
difference between the 2nd and 6th month for general health
status (p = 0.030). Among non-smokers, differences were
observed in the following domains: pain (2nd and 4th month,
p = 0.029); vitality (2nd and 6th month, p = 0.022); social
aspects (2nd and 4th month, p = 0.014 and 4th and 6th
month, p = 0.008); and mental health (2nd and 6th month,
p = 0.001) (Tables 2 and 3).

Individuals who did not consume alcohol showed posi-
tive progress in pain management, with significant differen-
ces between the 2nd and 4th month in the pain (p = 0.012)
and social aspects (p = 0.012) domains. Between the 2nd
and 6th month, the differences were in the domains of vita-
lity (p = 0.010), social aspects (p = 0.031), and mental health
(p = 0.006) (Tables 2 and 3).

In the third layer, social support was relevant. Living alone
or with one other person showed significant improvement only
in mental health (2nd and 6th month, p = 0.007). Those who
lived with two or more people showed improvements in vita-
lity (2nd and 6th month, p = 0.016) and mental health (2nd
and 6th month, p = 0.005). In the social aspects domain, the
difference occurred between the 2nd and 4th month (p = 0.005)
(Tables 2 and 3).

Living with people from the at-risk group was associated
with improvements in vitality between the 4th and 6th month
(p =0.021) and in social aspects between the 2nd and 4th month
(p = 0.031). Among those who did not live with people in the
at-risk group, statistically significant differences were observed
between the 2nd and 4th month for the vitality (p = 0.013)
and mental health (p = 0.033) domains, as well as between
the 2nd and 4th month (p = 0.039) and between the 4th and

6th month (p = 0.036) for the general health status domain
(Tables 2 and 3).

In the fourth layer, living conditions, participants who lived
in places with public water supply showed evident differences in
the vitality domain between the 2nd and 6th month (p = 0.006),
social aspects between the 2nd and 4th month (p = 0.010) and
mental health between the 2nd and 4th month (p = 0.022).
Those who had access to public water supply showed better
averages in the emotional aspects domain in the 6th month
(p = 0.020) (Tables 2 and 3).

Regarding the type of sewage disposal, individuals residing
in areas with a sewage system showed significant improve-
ments in vitality between the 2nd and 6th month (p = 0.012),
social aspects between the 2nd and 4th month (p = 0.045),
and mental health between the 4th and 6th month (p = 0.033)
(Tables 2 and 3).

In the fifth layer, participants with a monthly family
income of less than three minimum wages showed improve-
ment with significant differences in social aspects (the 2nd and
4th month, p = 0.022) and mental health (2nd and 6th month,
p = 0.022). For participants with income above three minimum
wages, differences were observed in vitality (4th and 6th month,
p = 0.041) and mental health (2nd and 6th month, p = 0.012)
(Tables 2 and 3).

DISCUSSION

The results show that the SDHs influence the QoL of
patients diagnosed with COVID-19 over time, confirming
that the trajectory of improvement depends not only on clini-
cal resolution, but also on structural and behavioral conditions.
The predominance of young adults aligns with the change of
the epidemiological profile of COVID-19%), in contrast to the
higher average age observed at the beginning of the pandemic®®.
'This may have contributed to the observed functional recovery,
in contrast to the poorer quality of life reported in older indi-
viduals after infection?”.

Regarding sex, the higher proportion of women reflects
female engagement in healthcare practices and COVID-19
testing!!8
social aspects, while women obtained better results in mental
health. This disparity suggests differences in coping and the
psychosocial impact of the pandemic between sexes™®).

In terms of race/color, the predominance of people who
self-identify as mixed-race reflects the Brazilian demographic
composition® and findings from previous studies with popu-
lations affected by COVID-19?"22), The distinction in reco-
very between whites (better in mental health) and mixed-race
(brown) individuals (better in physical aspects) reinforces the
weight of structural inequalities and social stress faced by racia-
lized groups in Brazil®?.

Lifestyle has emerged as a central factor. High levels of
sedentary behavior reflect the impacts of social isolation during
the pandemic®. However, regular physical activity has proven
to be protective for vitality and mental health®®. Similar pat-

). However, men showed better recovery in physical and

terns were observed in diet and sleep: consumption of heal-
thy foods was associated with better psychosocial outcomes®’
while sleep disturbances and low sun exposure were associa-
ted with worse indicators in several domains, highlighting the
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relevance of sunlight for vitamin D synthesis and emotional
balance, and the impact of confinement on circadian rhythm
and well-being®. These findings reinforce the role of lifestyle-
related behaviors, the intermediate layer of the Dahlgren and
Whitehead model, in modulating quality of life during the
post-COVID-19 period.

Smoking showed low prevalence, corroborating studies that
point to a greater concern with respiratory diseases during the
health crisis®. The absence of smoking and non-consumption
of alcohol acted as protective factors for overall quality of life,
contradicting trends of increased consumption during the
pandemic®?9,

Within social and community networks, cohabitation with a
greater number of people or at-risk groups negatively impacted
vitality and pain, reflecting the difficulty of isolation and the
overload of care in those environments®?), In terms of housing
conditions, access to basic sanitation (water and sewage) proved
fundamental for recovery in almost all areas of quality of life®?.
Low family income is a significant indicator of vulnerability
that can increase the risk of exposure and hinder access to
essential resources®. Nevertheless, this study revealed that
families earning up to three minimum wages showed better
results in physical and social aspects, while those with higher
incomes stood out only in the vitality domain. This nuance
suggests that income, while a critical SDH, may have complex
interactions with other factors of protection or vulnerability
post-COVID-19.

Interpreting the findings in light of the Dahlgren and
Whitehead model® allows us to understand that the SDH act
interdependently in the recovery of QoL after COVID-1962),
Individual factors, such as age, sex, and race/color, interact with
lifestyle-related behaviors, social and community networks,
as well as housing and income conditions, distinctly influen-
cing the physical and mental domains of QoL throughout the
follow-up period. In this regard, it was observed that lifestyle,
housing conditions, income, and support networks modulated
the recovery trajectory, showing that individuals exposed to
more favorable social contexts presented better evolution in
certain domains of the SF-36. These findings reinforce the
idea that post-COVID-19 recovery is not homogeneous, being
permeated by social inequalities that influence the rehabilita-
tion process.

'The positive evolution of SF-36 scores over the six months is
consistent with international studies**¥, indicating a progres-
sive restoration of health. Monitoring over a six-month period
was essential to determine the impacts of the SDH over time, as
well as to observe the trend in the QoL evolution of individuals
affected by COVID-19. The influence of the SDHs reinforces
the need for intersectoral strategies focusing primarily on the
SDH that have a direct impact on individuals’QoL. In Primary
Care, Nursing should lead the planning of care that integra-
tes the promotion of healthy habits and the strengthening of

RESUMO

support networks, considering regional inequalities to ensure
equitable rehabilitation®?.

It is important to acknowledge the limitations of this
study. The geographical restriction to the states of Ceard and
Maranhio limits the generalization of the findings at the natio-
nal level. Furthermore, potential intervening factors during
tollow-up, such as COVID-19 reinfection, worsening of clinical
status, access to rehabilitation services, or changes in partici-
pants’ living conditions, which could influence the observed
quality of life scores, were not controlled for. The discontinu-
ation of participants throughout the follow-up period (from
391 to 179 participants), although expected in the sample size
calculation, may have weakened the strength of some associa-
tions. Despite this, the findings provide relevant insights for
public management and clinical practice in the post-pandemic
context.

CONCLUSION

It is concluded that the QoL of individuals in post-
COVID-19 condition showed progressive and statistically
significant improvement over time, with this trajectory being
intrinsically influenced by the SDHs. Factors related to lifestyle,
housing conditions, income, and support networks modulated
the recovery of physical and mental domains, demonstrating
that the rehabilitation process does not occur homogeneously,
but is permeated by social inequalities that impact the evolution
of QoL.

These findings reinforce the need for nursing and public
management to implement longitudinal strategies that go
beyond the clinical management of the post-COVID-19 con-
dition. In this regard, intersectoral actions aimed at promoting
healthy habits, encouraging physical activity, providing health
education on nutrition and sleep, strengthening social support
networks, as well as public policies aimed at improving housing
conditions, basic sanitation, and equitable access to health and
rehabilitation services stand out.

As a scientific contribution, this study advances the longi-
tudinal analysis of the influence of SDH on post-COVID-19
QoL, highlighting how different layers of the Dahlgren and
Whitehead model interact in the recovery process. These results
contribute to a broader understanding of inequalities in the
post-pandemic context and provide support for the planning
of Nursing interventions in Primary Health Care, guided by
equity and health promotion. It is recommended that the study
be replicated in other contexts to broaden the understanding
of the pandemic’s impact on the Brazilian population and to
support health policies guided by equity.
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Objetivo: Verificar a associagdo entre os determinantes sociais da saide e os dominios de qualidade de vida em pessoas em condigdo pés-
COVID-19. Métodos: Estudo longitudinal, realizado com 179 pessoas dos estados do Ceard e Maranhio, acompanhadas por seis meses
ap6s diagnéstico confirmado de COVID-19. A coleta de dados ocorreu por meio do /ink do soffware de monitoramento de pacientes com
COVID-19, enviado mensalmente via aplicativo de mensagens telefénicas. Consideram-se as varidveis relativas aos determinantes sociais da
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satde e aos dominios do questiondrio SF-36 para avaliagio da qualidade de vida. Dados analisados mediante estatistica descritiva e inferencial.
Resultados: Mulheres apresentaram melhorias no dominio dor entre 0 2° ¢ 4° més (p = 0,038), vitalidade entre o0 4° ¢ 6° (p = 0,035) e saide
mental entre 0 2° ¢ 6° més (p = 0,005). Homens apresentaram melhor recuperagio no estado geral de satide no 2° e 4° més (p = 0,029) e nos
aspectos sociais no 2° e 6° més (p = 0,040). Conclusio: Observou-se melhora progressiva da qualidade de vida ao longo do seguimento, com
diferencas entre homens e mulheres nos dominios dor, vitalidade, satide mental, estado geral de satide e aspectos sociais.

DESCRITORES
COVID-19; Determinantes Sociais da Satude; Qualidade de Vida; Enfermagem; Saude Publica.

RESUMEN

Objetivo: Verificar la asociacién entre los determinantes sociales de la salud y los dominios de la calidad de vida en personas en situacién
posterior a la COVID-19. Métodos: Se realizé un estudio longitudinal con 179 personas de los estados de Ceard y Maranhio, a quienes se les
dio seguimiento durante seis meses después de un diagnéstico confirmado de COVID-19. La recopilacién de datos se realizé a través de enlace
de software de seguimiento de pacientes con COVID-19, enviados mensualmente a través de una aplicacion de mensajeria mévil. Se consideran
variables relacionadas con los determinantes sociales de la salud y los dominios del cuestionario SF-36 para evaluar la calidad de vida. Los datos
se analizaron utilizando estadistica descriptiva e inferencial. Resultados: Las mujeres mostraron mejoras en el dmbito del dolor entre el segundo
y el cuarto mes (p = 0,038), en la vitalidad entre el cuarto y el sexto mes (p = 0,035) y en la salud mental entre el segundo y el sexto mes (p =
0,005). Los hombres mostraron una mejor recuperacion en el estado de salud general a los 2 y 4 meses (p = 0,029) y en los aspectos sociales a los
2y 6 meses (p = 0,040). Conclusién: Durante el periodo de seguimiento se observé una mejora progresiva en la calidad de vida, con diferencias
entre hombres y mujeres en las dreas de dolor, vitalidad, salud mental, estado de salud general y aspectos sociales.

DESCRIPTORES
COVID-19; Determinantes Sociales de la Salud; Calidad de Vida; Enfermeria; Salud Publica.
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