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INTRODUCTION
The coronavirus disease 2019 (COVID-19) continues to be of critical 
medical concern. This is attributable not only to the rapid spread of the 
pandemic throughout the world but also to the complex 
pathophysiology that has intensively engaged medical science in 
nding appropriate solutions to this problem. (Jason et al., 2021) 
Signicant mortality and morbidity are being experienced worldwide 
as a result of the SARS-CoV-2 infection (COVID-19). Within the 
affected population, 80% had mild to moderate disease, and 5% of 
those  wi th  severe  d isease  went  on to  acquire  cr i t ica l 
illness.(Raveendran et al., 2021). The majority of patients recover 
without lung damage, although a sizable proportion will experience 
long-lasting effects. The long-term consequences of COVID19, which 
can impact numerous organ systems, are the subject of developing 
scientic research. (E JOURNAL AUG 2021-18-23, n.d.)

Several weeks after the acute phase of the infection, some individuals 
continue to develop COVID-19-related new, recurring, or persistent 
symptoms. Numerous terms, including "long COVID," "long-haul 
COVID," "chronic COVID," "post-COVID syndrome," and "post-
acute COVID-19 syndrome," as well as the scientic term "post-acute 
sequelae of SARS-CoV-2 infection (PASC)," are used to describe 
these symptoms.

In 2021, the World Health Organization published a case denition of 
post-COVID conditions that was developed by Delphi consensus:-
“Post COVID-19 condition occurs in individuals with a history of 
probable or conrmed SARS-CoV-2 infection, usually 3 months from 
the onset of COVID-19 with symptoms that last for at least 2 months 
and cannot be explained by an alternative diagnosis. Common 
symptoms include fatigue, shortness of breath, cognitive dysfunction 
but also others which generally have an impact on everyday 
functioning. Symptoms may be new onset, following initial recovery 
from an acute COVID-19 episode, or persist from the initial illness. 
Symptoms may also uctuate or relapse over time. A separate 
denition may be applicable for children.” (CDC, 2021). Post-acute 
COVID-19 is a syndrome characterized by the persistence of clinical 
symptoms beyond four weeks from the onset of acute symptoms. Post-
acute COVID-19 syndrome is a multisystem disorder that commonly 
affects the respiratory, cardiovascular, and hematopoietic systems. In 
addition, neuropsychiatric, renal, and endocrine systems are also 
involved to a lesser extent.

Most common symptoms of post COVID-19 condition include 
fatigue, shortness of breath, anosmia, ageusia, irritability, depression, 
insomnia, etc.

Majority of the data available focuses on health-related incidents 
following serious infections and hospitalization during acute COVID-
19. However, as only, around 5-10% of patients were hospitalized, 
these studies did not account for the great majority of patients with a 
milder course of infection (WHO score 13).

Hence, we provide a longitudinal, prospective investigation of health 
outcomes in individuals with severe acute respiratory syndrome 
coronavirus type 2 (SARSCoV-2) infection who initially presented 
with no or minimal symptoms. As a result, we concentrate mainly on 
majority of mild COVID-19 non-hospitalized (home isolated) patients 
in our study.

This study aims to identify the range of post-COVID complications, 
it's magnitude and associated risk factors among positive COVID-19 
patients (both hospitalized and non- hospitalized).

MATERIAL AND METHODS
This follow-up study was conducted from July 2021 to Jan 2022 
among COVID-19 conrmed cases of Rural Ahmedabad districts. 250 
patients were recruited from the list of contact tracing that is being 
done by our Dept. of Community Medicine, B. J Medical College. 
These patients were telephonically interviewed by a preformed 
questionnaire to inquire about their health status post recovery of 
COVID-19 at the end of 3rd month & 6th month. Verbal consent was 
taken from respondents during telephonic interview. Prior to any 
formal interview, they were asked open-ended questions about their 
general self-reported health state and how they felt about any 
symptoms. The following post-viral symptoms were questioned about 
and noted, depending on whether they persisted: cough, persistent 
nausea/vomiting, headache, sleep issues (including insomnia and 
restless sleep), decreased appetite, chest discomfort, depressed mood, 
dizziness, palpitations, myalgias, and fatigability. After thoroughly 
analyzing prior research on symptoms linked to or attributed to post-
viral syndrome, this list of symptoms was created.

96 patients were drop outs at the end of 6 months. Hence,154 patients 
had completed follow up till 6 months. Patients from all age groups 
were included except children of less than 10 years. 

Demographic data and comorbidities were recorded as frequency and 
percentages. Chi-square test was used for comparison between 
nominal variables. Z-test was used to compare differences between 
ages. The data was analyzed using SPSSv25.Clinical data and patients' 
characteristics were systematically recorded via Google forms.  
Analysis done using Microsoft Excel 2019 and SPSS.
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Post Covid complication occurs in individuals with a history of conrmed covid-19 infection, that develop within 
3months of onset of COVID-19 illness, last for at least 2months and cannot be explained by alternative diagnosis. We aim 

to estimate the magnitude of post covid complications and its association with risk factors. A follow up study was conducted among 250 COVID-
19 positive patients from July 2021 to Jan2022. These patients were interviewed telephonically at 3rd month & 6th month after recovery. 
Majority of post COVID symptoms identied were fatigue (29.6%), anosmia (26.8%) & ageusia (15.2%). At least one of these symptoms was 
present in 67.6% and 28% patients at 3rd and 6th month post infection respectively. Other clinical features included insomnia (8%), skin rashes 
(7.6%) and mood disorders (4%). Systemic involvement was seen in 1.2% as new onset hypertension. No signicant gender difference was 
identied in any of the symptoms (χ2=0.24, p=0.6). Risk factors associated in developing long COVID-19 were high BMI[RR=1.2], age >60yrs 
[RR=1.3], poor vaccination status [RR=1.45]and long duration of illness (>14 days) [RR=1.4]. 4 deaths (1.6%) were reported among 8.8% 
hospitalized patients having severe comorbidities (e.g. Coronary artery disease). Nearly 2/3rd patients were having one or the other symptoms at 
the end of the 3rd month and 1/4th at the end of 6th months. Also, death during the post COVID period, strongly suggests continuous follow up 
visits for high risk patients and spreading public awareness to seek health care facilities for follow up.
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RESULTS
Out of 500 patients from Rural Ahmedabad who were traced during 
COVID-19 illness,250 were respondents at the end of 3rd month post 
recovery. In total 96 were lost to follow up by the end of 6 months and 4 
died during follow up period. Hence, 154 patients completed the study. 
91% of all SARS-CoV-2 infected patients presented with a mild 
disease in our study.

Most of the patients studied in post COVID period belong to the age 
group of 30-39 years (23.6%) followed by 20-29 years (22%).18.4% 
were in 40-49 years and only 15.2% above 60years (Table 1).

Most of the patients were males (62%) and only 38% were females. 
Male: Female ratio was 1.6:1. This variation mirrors the variation in 
COVID positive cases, which are more frequently recoded in men.

20.4% of them had at least one co-morbid conditions among 
hypertension (12%), diabetes mellitus (10.8%), coronary artery 
disease (1.2%), hypothyroidism (1.2%) & asthma (0.4%). 4 deaths 
(1.6%) were reported among 9% hospitalized patients having severe 
comorbidities (e.g. Coronary artery disease, HTN, DM).

Most of the patients presented with fever (57.6%) and cough (35.6%) 
in their acute phase of COVID-19 illness. Other clinical features 
reported were anosmia (14.4%), body ache (5.2%) and headache (4%). 
Average duration of illness calculated was 11.6 days with majority 
(80%) suffering for about 7-14 days.

Incidence of post COVID complications was 68% at the end of 3rd 
month of acute illness. Post viral fatigue was the most prevalent 
symptom (31.2%) in all age groups. Other common complications 
were anosmia (27%), ageusia (15.2%), skin rash (8%), myalgia (6%), 
exertional dyspnea (5%), chest pain (4.4%), headache (4%), vertigo 
(3.2%) and palpitation (2%). Psychological complications include 
insomnia/sleep disturbances (8%), irritability/low mood (8%) and 
anxiety (4%). Anxiety issues were most commonly reported by 
females as one of the post COVID-19 symptoms.

More serious complications include new onset hypertension (1.2%) 
and death (1.6%) in patients who were mostly hospitalized (9%). 11 
out of 47 asymptomatic patients during the acute phase of illness has 
also reported to develop at least one of the post COVID complications.
Only 15.2% patients were vaccinated with at least one dose of vaccine 
by the end of 6 months of follow-up.

There is signicant association between age and duration of illness 
[t=29.32, p <0.0001]; also, between gender and duration of illness [x2 
=6.38, p <0.05]. Males are having longer duration of illness than 
women. Patients below 50 years have comparatively higher duration 
of illness.

High BMI [RR=1.2,95% CI:1.05-1.48, p=0.01], Vaccination status 
[RR=1.45,95% CI: 1.26-1.67, p<0.0001], age > 60 years 
[RR=1.46,95% CI:1.26-1.69, p <0.0001] and longer duration of illness 
(>14days) [RR= 5.9,95% CI:3.58-9.75, p <0.0001] are few associated 
risk factors with development of post COVID complications. Approx. 
2 % variation in duration of illness can be predicted from the BMI of 
the patient (as per regression analysis).

4deaths (1.6%) were reported among 9% hospitalized patients having 
severe comorbidities (e.g. Coronary artery disease, HTN, DM)
23% of the asymptomatic people has reported with at least one of the 
post COVID-19 symptoms at 3rd month of follow-up.

Table No. 1- Demographic profile of COVID-19 patients in the 
study

Table No. 2 – Post COVID symptoms at the end follow-up period

Table no.3 – Risk factors associated with Long COVID syndrome

DISCUSSION
In the present study, we assessed the prevalence amplitude and 
characteristics of the Long COVID—in majority of patients suffering 
from mild to moderate symptoms during acute phase of COVID-19. 
The incidence of post-COVID-19 syndrome was 68% in this research 
out of 250 individuals by the end of 3 months. Most COVID-19 
patients survived the acute phase, but a signicant proportion of these 
patients developed variety of health problems.

The presentations varied greatly. Most of the patients in present study 
belonged to < 40 years (53.2%) and the Male: Female ratio was found 
to be 1.6 :1.

Previous studies had reported PCS in a wide range varying from 27.8% 
to 46%. The differences in the study designs (e.g., active questioning, 
analysis of outpatient clinic and readmission records, or self-reporting 
apps), study population characteristics (e.g., inpatients/outpatients, 
differences in disease severity of patients enrolled in the study), or time 
since acute infection can all be used to explain the variation in study 
results. 

Similar results were obtained by Mahmud R et al. where approx. 46% 
developed PCS with a ratio of 1.4:1 between male and female patients 
and a majority of patients were (60%) under the age of 40.(Mahmud et 
al., 2021) .

In another study by M. Augustin et al. among 442 non-hospitalized, 
mild to moderate symptom patients the median age group was 43 years 
(IQR-31-54 years). The study also reported the incidence of post 
COVID-19 syndrome to be 27.8% (123/442) and 34.8% (123/353) at 
the end of 4th and 7th month respectively. (Augustin et al., 2021). 
Another related research showed 58% of PCS in patients evaluated in 
tertiary care hospital among which about 37.5% belonged to <40 years 
of age.(Shah et al., 2022) 

The majority of studies focusing at protracted symptoms comprised 
hospitalized COVID-19 patients who had symptoms for 6-12 months 
after the onset of the disease. Hospitalized patients are more vulnerable 
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Age 
group 
(years)

Males Femals Total
N % N % N %

10-19 years-can 
be deleted

14 5.6 5 2 19 7.6

20-29 years 33 13.2 22 8.8 55 22
30-39 years 39 15.6 20 8 59 23.6
40-49 years 27 10.8 19 7.6 46 18.4
50-59 years 22 8.8 11 4.4 33 13.2
>60 years 20 8 18 7.2 38 15.2

Total 155 62 95 38 250 100
Mean ± S. D 40±16 

years

Post COVID-19 
Symptoms

 At the end of 3rd 
month (%) 

 At the end of 6th 
month (%)

FATIGUE 31.2 12.90
ANOSMIA 26.80 0
AGEUSIA 15.20 1.90
INSOMNIA 8 6.40
IRRITABILITY/LOW 
MOOD

8 0.40

RASH 7.60 3.80
DYSPNOEA 4.80 1.29
CHEST PAIN 4.40 0
NASAL BLOCKADE 4.40 0
ANXIETY 4 3.89

Risk Factors RR 95% CI  P value
Age 1.46 1.26-1.69 <0.05
Duration of 
illness

5.9 3.58-9.75 <0.05

Vaccination 
status

1.45 1.26-1.67 <0.05

BMI 1.2 1.05-1.48 0.01
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to long-term symptoms than patients with moderate COVID-19, which 
are a result of mechanical ventilation or prolonged immobility but are 
not COVID-19-specic. Therefore, a prolonged convalescence period 
is anticipated for these patients. Our study has a key benet that most of 
the COVID-19 cases in our dataset are mild, and they have been 
prospectively tracked for a duration of 6 months. COVID infection, 
even if mild, can trigger an immune response that last longer than the 
initial infection and recovery. 

The ndings published in the Journal of Translational Medicine 
revealed that people with a prior infection of SARS-CoV-2, have a 
wide variety of autoantibodies up to six months after they have fully 
recovered. Some of these autoantibodies can attack the body's own 
organs and tissues over time. The study also showed that the 
percentage of asymptomatic infections was higher among group 
younger than 39 years of age than in any age groups, possibly because 
young adults were more likely to show only mild or moderate clinical 
symptoms. This indicates that those who are young adults who often 
present with mild symptoms were important and potential source of 
transmission in the community (Liu et al., 2021).

Recently, it has been apparent that certain patients, regardless of the 
severity of the disease, continue to have symptoms weeks and months 
after the onset of COVID-19(Goërtz et al., 2020 ;Mandal et al., 2021; 
Sudre et al., 2021). Neither specic terminology nor new illness entity 
itself have been dened as of yet. The terms used so far have included 
"long COVID"(Mandal  e t  a l . ,  2021) ,  "chronic  COVID 
syndrome"(Kayaaslan et al., 2021), "post-COVID syndrome" (Goërtz 
et al., 2020), and "post-acute COVID-19 syndrome"(Nalbandian et al., 
2021).

Numerous studies have documented various post-COVID-19 
symptoms. Most common post COVID-19 symptom evident in our 
study was fatigue (29.6%). Similar researches have documented 
fatigue in up to 70% of COVID patients. A study by Kayaaslan B et al. 
reported 24.3% of patients suffering from easy fatigability. Several 
other studies also emphasized fatigue as the most common symptom. 
(Kayaaslan et al., 2021; Kumar, 2021; Liu et al., 2021; Mahmud et al., 
2021). The reason for the dominance of fatigue could be explained by 
viral infection related immune dysregulation within the hypothalamus. 
(Mahmud et al., 2021; Nigro et al., 2020). We noticed that even 
individuals with initially mild symptoms may acquire fatigue as a 
primary symptom of PCS (Townsend et al., 2020), which is consistent 
with data published by Townsend et al. However, it should be 
understood that levels of fatigue can differ from person to person and 
that no one test can denitively validate a diagnosis of fatigue.

In addition, anosmia & ageusia were well described symptoms in 
COVID-19 patients which continued to persists in the post recovery 
period but it is very much evident that these symptoms gradually lessen 
over time. In our study anosmia was only noted for the rst 3months of 
recovery in 26% patients. Loss of smell / taste could be due to 
neurotropic infection to the gustatory or olfactory systems. In a study 
from western Rajasthan persistent loss of taste or smell was noted in 
only 2.4% of post COVID-19 patients (E JOURNAL AUG 2021-18-
23, n.d.); whereas in various European studies, data revealed 66.2-88% 
patients getting anosmia and gustatory dysfunctions but about 25.5% 
of them had fully recovered. (Ciaa525, n.d.; Lechien et al., 2020). So, 
the symptoms have their own geographical variations across the globe.
Neuropsychiatric disturbances were observed in as many as 16% 
patients as insomnia, irritability or low mood disorders in our survey. 
In line with earlier studies, several of the patients experienced 
neuropsychiatric issues such as anxiety, depression, and new-onset 
headaches as well as concentration or memory decits, sleeplessness 
or insomnia or hypersomnia even 20 weeks after infection. In a meta-
analysis including 55 peer-reviewed studies, the prevalence of 
depression, anxiety, and insomnia was reported as 15.97%, 15.15%, 
and 23.87% in COVID-19 patients, respectively. (Kayaaslan et al., 
2021; Lechien et al., 2020)[17,22]. Headache (4%) and anxiety (4%) 
were both slightly more prevalent in females. Shortness of breath and 
low blood oxygen levels are probably responsible for the connection to 
mental  distress and higher stress reactivi ty leading to 
neuropsychological symptoms. (Pai, 2021).

Exertional Dyspnea was noted in 5% cases in present study. Studies 
have reported dyspnea in post COVID-19 patients ranging from 7% to 
43.4%(Kumar, 2021; Mahmud et al., 2021). COVID-19 may result in 
persistent lung issues such brosis, bronchiectasis, and cough. For 
some of the patients, the dyspnea may not totally improve. Our study 

also revealed certain cutaneous manifestations such as skin rashes in 
8% of patients during recovery. Freeman et al. found a prevalence of 
urticaria (16%) in their series of 716 cases of post COVID-19 patients. 
(Qin et al., n.d.).

New onset HTN was seen in 1.2% of hospitalized patients similar to 
nding of other studies. (Mahmud et al., 2021). 20.4% of them had at 
least one co-morbid conditions among hypertension, diabetes mellitus, 
coronary artery disease, hypothyroidism & asthma. With 9% of 
hospitalized patients having severe comorbidities, 4 deaths (1.6%) 
were documented during the convalescence period. In the 
pathophysiology of cardiovascular problems, high levels of 
circulating cytokines and mediators of toxic response, such as IL-6, 
TNF-, and nitric oxide, have been observed(Pai, 2021; Qin et al., n.d.).

Risk factors associated with development of post COVID-19 
symptoms elicited in our study were age>60 years, high BMI, poor 
vaccination status and long duration of illness (>14 days). Age and 
disease duration have a substantial correlation; gender and illness 
duration as well. Males tend to be sicker for longer than females. 
Patients under 50 years old typically experience illnesses for a longer 
period of time. In a study by Mahmud et al. respiratory distress, 
lethargy, long duration of illness, and moderate severity of the disease 
were predicted as the risk factors. A similar study by M. Augustin et al. 
showed a lower SARS-CoV-2 IgG titre at the beginning of the 
observation period was associated with a higher frequency of PCS. 
(Augustin et al., 2021; Mahmud et al., 2021).

The main strength of the study is in discovering the post COVID-19 
symptomatology in mild to moderate illness patients, which was not 
apparent in previous studies as they mostly included severely ill 
hospitalized patients. Elevation of auto-antibodies following mild or 
asymptomatic infection dysregulates the immune system and results in 
long haul COVID-19 symptoms.

The study has few limitations. This study is based on patient's self-
declaration. There could be variations in how patients' symptoms were 
perceived, expressed, or treated.96 were drop outs by the end of 6th 
month which might have diluted the incidence of PCS slightly. Lastly it 
was conducted in a single center, thus proportion of complications may 
not be applicable to the whole population.

CONCLUSION
Long COVID is the parallel pandemic which needs to be addressed and 
assessed properly by continuous monitoring of patients especially 
ones with co-morbidities. Our ndings demonstrated that a signicant 
percentage of COVID-19 patients continued to experience symptoms 
up to 6 months following mild-to-moderate illness. While some 
patients visited the outpatient clinics specically for respiratory or 
cardiovascular issues, patients with neuropsychiatric symptoms may 
have been less conscious of their symptoms and choose to ignore them. 
Patients should be enlightened about the long-term effects of COVID-
19 and awareness about post recovery follow-up should be raised. Post 
COVID-19 OPD Clinics must be set to evaluate patients even after 
recovery and spread awareness in public to seek healthcare facilities. 
Continuous Follow- up visits till 6 months after COVID-19 illness is 
recommended for all high-risk category patients. A systematic, 
multidisciplinary rehabilitation programme that includes specic 
suggestions for physical activity, diet, psychiatric treatment, along 
with routine follow-up seems to be necessary.
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