
_____________________________________________________________________________________________________ 
 
*Corresponding author: E-mail: gokoye8@gmail.com; 

 
 

International Neuropsychiatric Disease Journal 
 
18(2): 15-27, 2022; Article no.INDJ.92369 
ISSN: 2321-7235, NLM ID: 101632319 

 
 

 

 

Comparison of Depressive Symptoms among 
Women with Gynecological Cancer and  

other Cancer Types Before and during the  
COVID-19 Pandemic 

 
Godwin Okoye a*, Kenechukwu Ben-Umeh b, Victor Okoye c, Shedrack Osuji d 

and Rachel Vincent e 
 

a
 University of Maryland School of Pharmacy, Department of Pharmaceutical Health Services 

Research, United States of America. 
b
 University of Utah College of Pharmacy, Department of Pharmacotherapy,  

United States of America. 
c 
Saint Louis University School of Medicine, United States of America. 

d
 University of Abuja Teaching Hospital, Nigeria. 

e
 University of Jos, Faculty of Pharmaceutical Sciences, Nigeria. 

 
Authors’ contributions 

 
This work was carried out in collaboration among all authors. All authors read and approved the final 

manuscript. 
 

Article Information 
 

DOI: 10.9734/INDJ/2022/v18i2347 
 

Open Peer Review History: 
This journal follows the Advanced Open Peer Review policy. Identity of the Reviewers, Editor(s) and additional Reviewers,  

peer review comments, different versions of the manuscript, comments of the editors, etc are available here: 
https://www.sdiarticle5.com/review-history/92369 

 
 

Received 05 August 2022  
Accepted 10 October 2022 
Published 15 October 2022 

 
 

ABSTRACT 
 

Objective: Cancer patients are at a high risk of exhibiting depressive symptoms. However, what 
remains unknown is whether gynecological cancer (GC) worsens this risk. This study seeks to 
compare depressive symptoms amongst women diagnosed with GC and women diagnosed with 
other cancer types before COVID-19 pandemic and during the COVID-19  pandemic. It also seeks 
to compare both study periods to confirm if COVID-19 influenced depressive symptoms of women 
with GC. 
Methods: A retrospective cross-sectional study was conducted to find an association between 
depressive symptoms and gynecological cancers using other cancer type diagnosis in females as a 
reference. We utilized the sample adult file of NHIS (National Health Interview Survey) data from 
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2019 (Pre-Pandemic data) and data from 2020 (Pandemic data). We also utilized the PHQ-8 scale 
to quantify major depressive disorder. Each of the 8 items were scored from 0-3. All statistical 
analysis were performed using SAS v9.4 ((SAS Institute Inc, Cary, NC), and statistical significance  
was set at α = 0.05. 
Results: A weighted population of women with GC vs other cancer types was obtained. Women 
with GC tend to have lesser Age, Educational status, Health status, Income. They also tend to be 
more obese and smokers. Women with GC tend to have had hysterectomy (68.03% vs 35.43%) 
and access to care during COVID-19 (71.63% vs 68.01%). Severe depressive symptoms were 
higher before pandemic and among women with GC OR 2.89 (95%CI 1.64 - 5.12). Moderate 
depressive symptoms were higher during the pandemic and among women with GC OR 2.19 
(95%CI 1.35 – 3.57). Among women with GC, depressive symptoms were less likely in 2020 than 
2019 with an OR 0.57 (95%CI 0.36 – 0.91) 
Conclusion: Based on the data available, women with gynecologic cancer are more prone to 
having depressive symptoms than women with other cancer types. Therefore, policies should be 
implemented to improve wellness of women with gynecologic cancer. Although, depressive 
symptoms wasn’t worsened by the COVID-19 pandemic. 
 

 
Keywords: Depressive symptoms; gynecological cancer; psychiatric disorders. 

 

1. INTRODUCTION 
 
Cancer patients are at a high risk of psychiatric 
disorders including depression [1]. Depressive 
symptoms often decrease the quality of life of 
cancer patients and could decrease survival of 
these patients [2]. Depressive symptoms could 
also affect the patient’s ability to cope with 
cancer [2,3]. According to the meta-analysis 
done by Krebber et al. the prevalence rate of 
depression among cancer survivors in the U.S 
ranges between 8% to 24% [4]. Depressive 
symptoms could increase suicidality in cancer 
patients [5] and also decrease medication 
adherence [6].  Depression is the most 
commonly studied psychological variable with 
respect to cancer progression and mortality in 
cancer patients [7]. A previous study conducted 
by Klapheke et al. showed that depressive 
symptoms among Medicare beneficiaries were 
higher among older women with gynecological 
cancer (31.9%, 32.2%, 25.3% for cervical, 
ovarian and uterine cancer, respectively) when 
compared to cancer free older women [8]. 
Another study showed that younger women 
within the age of 30-49 years are at a higher risk 
of having depressive symptoms after undergoing 
hysterectomy due to gynecological cancer [9]. 
Even those who had undergone unilateral or 
bilateral oophorectomy tend to exhibit an 
increased degree of depression following 
hysterectomy [10]. Depressive symptoms was 
prevalent among individuals with cancer during 
the COVID-19 pandemic [11].  A systematic 
review by Moynihan et al. pointed out that during 
the lockdown period, there was evidence of 

decreased access to health care, job loss, and a 
general uncertainty about life [11,12]. 
 
This study seeks to compare depressive 
symptoms amongst women diagnosed with 
gynecological cancers and women diagnosed 
with other cancer types before COVID-19 
pandemic and during the COVID-19 pandemic. It 
also seeks to compare both study periods to 
confirm if COVID-19 influenced depressive 
symptoms of women with gynecological  
cancers. 
 

2. METHODS  
 

2.1 Study Design and Data Source 
 
A retrospective cross-sectional study was 
conducted to find an association between 
depressive symptoms and gynecological  
cancers using other cancer diagnosis in                
females as a reference. We utilized the sample 
adult file of NHIS (National Health Interview 
Survey) data from 2019 (Pre-Pandemic data) 
and data from 2020 (Pandemic data). NHIS is 
the principal source of information on the               
health of the civilian noninstitutionalized 
population of the United States. It is one of the 
major data collection programs of the National 
Center for Health Statistics (NCHS) which is part 
of the Centers for Disease Control and 
Prevention (CDC). The main objective of                
NHIS is to monitor the health of the United      
States population through the collection and 
analysis of data on a broad range of health topics 
[13]. 
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2.2 Study Sample 
 
We identified women who reported having a 
diagnosis of either of the following: Cervical, 
Ovarian or Uterine cancer. Women who had 
cancer but did not respond positively to having 
GC were also identified. A separate sample was 
obtained for the 2019 respondents and 2020 
respondents. 
 

2.3 Demographic and Patient 
Characteristics 

 
We hypothesized that differences in age group of 
cancer survivors should be accounted for in this 
study due to the association of age with 
depression and cancer [14,15], Marital status 
was also accounted for because people who are 
partnered tend to have more support thus 
decreasing risk of depression [16], educational 
level and income group tend to have a strong 
association with increased socioeconomic status 
[17,18]. We also included race, region, health 
status, BMI, lifestyle choices like smoking and 
type of insurance owned by people in the cohort 
[19-22]. 
 
We searched literatures of top comorbid 
conditions and surgical procedures associated 
with psychological symptoms, we resolved to 
include hypertension, diabetes, hysterectomy, 
arthritis, pain, stroke, mobility (defined as 
difficulty in walking or taking steps) and COVID-
19 [23-25]. 
 

2.4 Patient Health Questionnaire (PHQ-8) 
 

We utilized the self-report scale comprising of 
eight items that directly relate to eight symptoms 
of major depressive disorder as defined by the 
Diagnostic and Statistical Manual of Mental 
Disorders, Fourth edition [26,27]. According to 
the data collected by NHIS, patients were asked 
how often they had these symptoms in the past 2 
weeks: 
 

i. Little interest in things that normally 
interest them (Anhedonia) 

ii. Feeling down (Sadness) 
iii. Trouble with sleeping (Insomnia) 
iv. Feeling tired (Lethargy) 
v. Undereating  (Anorexia) 
vi. Feeling bad about oneself (Melancholia) 
vii. Trouble concentrating/forgetfulness 

(Amnesia) 
viii. Moving or speaking slow or fast 

(Psychomotor retardation) 

 
Each of the eight items were scored from 0-3, 
which results in a maximum score of 24. The 
PHQ-8 scale was classified into four categories: 
patients having none-minimal symptoms (values 
0-4), mild (values 5-9), moderate (values 10-14) 
and severe (values 15-24) [26]. 
 

2.5 Statistical Analyses 
 
Descriptive statistics were used to describe the 
baseline characteristics and outcome measures 
of nationally representative sample of the cohort. 
All baseline demographics were treated as a 
categorical variable. We reported count and 
column percentage for the categorical variables. 
The covariates were Age, Marital status, 
Educational level, Race, Health status, Income 
group, Census region, BMI (Body Mass Index), 
Smoking status, Type of Insurance. Selected co-
morbid conditions and surgeries include 
Hypertension, Diabetes, Hysterectomy, Arthritis, 
Pain, Stroke, Mobility, COVID-19. Also, access to 
care during COVID-19 pandemic was also 
recorded. Pearson’s chi square (χ

2
) test was 

used to evaluate differences in demographic          
and patient characteristics of women              
diagnosed with gynecological cancer and women 
with other types of cancer across two distinct 
period of time: 2019 (Pre-Pandemic) and 2020 
(Pandemic).  

 
A hierarchical multiple logistic regression 
analysis was performed to find the likelihood of 
depressive symptoms in women who reported 
having gynecological cancers in comparison to 
women who reported having other cancer types. 
Also, multiple logistics regression was used to 
find the likelihood of having a higher level of 
depressive symptoms during COVID-19 
pandemic as compared to the pre-pandemic 
period. . First, the outcome to be determined was 
the likelihood of depressive symptoms in 
gynecological cancer patient as compared to 
women with other cancer types. The PHQ-8 
categories were used as the predictor. 
Adjustments were made in a stepwise format 
with predictors hypothesized to be confounders. 
baseline characteristics with p<0.05 were  
utilized to make adjustments for sensitivity 
analysis. The final model had all the above 
covariates plus patient characteristics with 
p<0.05. 

 
All statistical analysis were performed using SAS 
v9.4 (SAS Institute Inc, Cary, NC), and statistical 
significance was set at α = 0.05. 
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3. RESULTS 
 
A total number of 2246 women were included in 
the cohort who reported to have had cancer 
diagnosis in 2019. Out of this numbers, 405 
women reported having a diagnosis of 
gynecological cancer with a  weighted population 
of 2694991 and 1841 women reported having a 
diagnosis of other cancer types with a weighted 
population of 10601324. For 2020, We identified 
2398 women who reported having a diagnosis for 
cancer. Out of this number, 393 women  reported 
having a diagnosis of gynecological cancer with 
a weighted population of 2607996 and 2005 
women reported having a diagnosis of other 
cancer types with a weighted frequency of 
11051152. 
 
Age distribution was similar in 2019 and 2020 for 
people with GC with a weighted proportion of 
43.79% and 42.6% respectively for people aged 
46-65 years. The Other cancer group tend to 
have more people with age > 65 years with a 
weighted proportion of 53.97% and 54.65% 
across 2019 and 2020 respectively. More people 
in the cohort tend to be partnered especially 
people in the other cancer category. It is 
interesting to note that people in the GC category 
tend to be less educated with most of them 
attaining less than a bachelor’s degree. There 
was no statistical significance for race in both 
groups. Those with GC tend to report having ‘bad 
or worse’ health status. Income group was 
significantly lower for people with GC maybe 
because they are less educated than those with 
other types of cancer. In both years, GC and 
other cancers were evenly spread across the 
four regions of the United States. Women with 
GC tend to be more obese than women who 
have other cancer types. Based on the data, 
smoking tends to be prevalent among women 
with GC than women with other cancer types 
across 2019 (55.37% vs 41.81%) and in 2020 
(54.41% vs 41.32%). Women in both cohorts 
have a similar distribution of insurance coverage 
with most women having private insurance. 
 
The selected comorbidities that could be 
predictors of depression in cancer patients did 
not vary across GC and other cancer types. 
Hypertension, Diabetes, Arthritis, Mobility, Pain, 
COVID-19, and Stroke were not statistically 
significant at p<0.05. However, surgical 
procedure like Hysterectomy was significantly 

greater among women with gynecological cancer 
with a weighted proportion of 68.03% versus 
35.43% for women with GC versus other cancer 
types respectively. Also, a significant proportion 
of women in the cohort were able to access care 
without delays during the pandemic period 
(71.63% vs 68.01% respectively for GC vs other 
cancer types respectively). However, access to 
cancer care wasn’t statistically significant across 
women with GC vs other cancer types. 
 
Fig. 1 A and B illustrates the comparison of 
depressive symptoms in 2019 vs 2020 time 
period which defines the pre-pandemic and 
pandemic period respectively. Women with PHQ-
8 score ranging from 0-4 were classified as 
having none/minimal depressive symptoms. 
Considering both time periods, A weighted 
percentage of 66.08% vs 72.02% was obtained 
for women with GC while 76.42% vs 79.81% was 
obtained for women with other cancer types. This 
shows that women with GC tend to have higher 
degrees of depressive symptoms although this 
lessened during the pandemic. Another striking 
result is the increased weighted percentage for 
severe depressive symptoms for women with 
gynecological cancer. 8.04% vs 3% in 2019 and 
8.03% vs 5.78% in 2020 was obtained for 
women with gynecological cancer when 
compared to women with other cancer types. 
 
Table 3 illustrates the logistic regression model 
built for four categories of depressive symptoms 
for people in the cohort.  The ‘None/Minimal’ 
group was used as the reference group. Also, 
comparison was made between women with GC 
vs women with other cancer types(reference 
group). In 2019, Mild depressive symptoms were 
consistent with an OR of 1.32 (95%CI of 0.94 -
1.85), Moderate depressive symptoms were 
consistent with an OR of 1.52 (95%CI of 0.92 – 
2.5), Severe depressive symptoms were seen to 
be strongly associated with women who have GC 
with an OR of 2.89 (95%CI of 1.64-5.12). In 
2020, Mild depressive symptoms were consistent 
with an OR of 1.59 (95%CI of 1.02 -2.48), 
Moderate depressive symptoms were seen to be 
strongly associated with women who have GC 
with an OR of 2.19 (95%CI of 1.35 – 3.57), 
Severe depressive symptoms were consistent 
with an OR of 1.62 (95%CI of 0.95-2.74). Fig. 2A 
and B illustrates the point estimates of the odds 
ratios including the upper and lower limits at 
different levels of depressive symptoms. 
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Table 1. Baseline characters of women with gynecological cancer compared to women with other cancer types in 2019 and 2020 
 

  2019 (Pre-Pandemic Period) 2020 (Pandemic Period) 

  GC  n=2.69*10
6
 Other cancer  

n=10.6*10
6
 

p-value GC                 
n=2.61*10

6
 

Other cancer      
n=11.05*10

6
 

p-value 

Age n (%) 18-45 0.65 (24.21) 1.12 (10.58) <0.001 0.58 (22.39) 1.02 (9.19) <0.001 
 46-65 1.18 (43.79) 3.75 (35.45)  1.11 (42.6) 3.99 (36.15)  
 >65 0.86 (31.99) 5.72 (53.97)  0.91 (35.01) 6.04 (54.65)  
Marital status n (%) Partnered 1.46 (54.45) 5.91 (55.77) 0.6921 1.37 (52.69) 6.6 (59.76) 0.0415 
 Not Partnered 1.22 (45.55) 4.69 (44.22)  1.23 (47.31) 4.45 (40.24)  
Educational level n (%) ≥ Bachelors 0.58 (21.68) 3.37 (31.76) <0.001 0.5 (19.24) 3.47 (31.42) <0.001 
 < Bachelors 2.11 (78.31) 7.23 (68.24)  2.11 (80.75) 7.58 (68.58)  
Race n (%) White only 2.23 (82.8) 9.05 (85.36) 0.3025 2.11 (80.95) 9.56 (86.54) 0.0312 
 Non-white 0.46 (17.2) 1.55 (14.64)  0.49 (19.05) 1.49 (13.46)  
Health n (%) Good or better 1.8 (66.95) 7.91 (74.62) 0.0148  1.83 (70.15) 8.39 (75.92) 0.0588 
 Bad or worse 0.89 (33.05) 2.69 (25.38)  0.78 (29.84) 2.66 (24.08)  
Income group n (%) <35000 1 (37.36) 3.23 (30.49) 0.0984 1.11 (42.42) 2.97 (26.85) <0.001 
 35000 - 49999 0.42 (15.73) 1.44 (13.59)  0.39 (14.98) 1.53 (13.81)  
 50000 - 74999 0.43 (15.93) 1.94 (18.33)  0.43 (16.54) 1.79 (16.27)  
 75000 - 99999 0.32 (11.83) 1.32 (12.4)  0.21 (8.05) 1.47 (13.31)  
 ≥ 100000 0.52 (19.14) 2.67 (25.14)  0.47 (18) 3.29 (29.75)   
Region n (%) Northeast 0.37 (13.8) 1.97 (18.61) 0.1875 0.37 (14.25) 2.07 (18.71) 0.3573 
 Midwest 0.61 (22.79) 2.28 (21.46)  0.59 (22.99) 2.48 (22.44)  
 South 1.13 (42.11) 3.96 (37.35)  1.08 (41.79) 4.13 (37.36)  
 West 0.57 (21.27) 2.39 (22.57)  0.55 (20.97) 2.37 (21.49)  
BMI n (%) Obese 1.02 (37.77) 3.09 (29.22) 0.0059 0.96 (36.92) 3.38 (30.62) 0.0594 
 Not Obese 1.67 (62.23) 7.5 (70.78)  1.65 (63.08) 7.66 (69.38)  
Smoke n (%) Smoker 1.49 (55.37) 4.43 (41.81) <0.001 1.42 (54.41) 4.57 (41.32) <0.001 
 Non-Smoker  1.2 (44.63) 6.17 (58.19)  1.19 (45.59) 6.48 (58.67)  
Insurance n (%) Private 1.41 (62.6) 6.07 (65.52) 0.4123 1.29 (61.96) 6.24 (64.1) 0.5676 
 Non-Private 0.84 (37.39) 3.19 (34.48)  0.79 (38.03) 3.5 (35.93)  
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Table 2. Comparison of certain factors associated with depression across women diagnosed with gynecological cancer and women with other 
cancer types within 2019 and 2020 

 

 2019 (Pre-Pandemic Period) 2020 (Pandemic Period) 

 GC                      
n=2.69*10

6
 

Other cancer  
n=10.6*10

6
 

p-value GC                 
n=2.61*10

6
 

Other cancer      
n=11.05*10

6
 

p-value 

Hypertension n (%) 1.17 (43.45) 4.97 (46.89) 0.3014 1.19 (45.46) 5.08 (45.97) 0.8852 
Diabetes n (%) 0.47 (17.48) 1.54 (14.54) 0.2362 0.5 (19.19) 1.49 (13.44) 0.0184 
Hysterectomy n (%) 1.83 (68.03) 3.75 (35.43) <0.001 - - - 
Arthritis n (%) 1.03 (38.21) 3.99 (37.65) 0.854 1.21 (46.25) 5.11 (46.23) 0.9955 
Mobility n (%) 0.98 (37.25) 3.94 (38.28) 0.75 0.99 (38.49) 4.11 (37.94) 0.8669 
Pain n (%) 1.06 (39.27) 3.55 (33.45) 0.0529 1.03 (39.45) 3.89 (35.21) 0.2009 
Stroke n(%) 0.14 (5.27) 0.8 (7.57) 0.1723 0.18 (7) 0.69 (6.29) 0.6561 
Covid n (%) - - - 0.04 (1.66) 0.16 (1.46) 0.8062 
Access to care during 
COVID-19 n (%) 

- - - 0.96 (71.63) 3.83 (68.01) 0.3886 
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Fig. 1. A-B. Pyramid Plot Comparing Depressive Symptoms Across 2019 (Pre-Pandemic) vs 
2020(Pandemic) Period 

Key: 0 – none/minimal depressive symptoms, 1 – mild depressive symptoms, 2 – moderate depressive 
symptoms, 3 – severe depressive symptoms. 

GC=0 (women with other cancer types) GC=1 (women with gynecological cancer) 
SRVY_YR – Survey Year 

 
Table 3. OR comparing different levels of depressive symptoms among women with 

gynecological cancer and women with other cancer types 
 

 2019 (Pre-Pandemic)  2020 (Pandemic)  

 OR (95%CI) adj OR (95%CI) OR (95% CI) adj OR (95%CI) 
None/Minimal - - - - 
Mild 1.32 (0.94 - 1.85) 1.13 (0.79 - 1.61) 1.59 (1.02 - 2.48) 1.35 (0.84 - 2.16) 
Moderate 1.52 (0.92 - 2.5) 0.9 (0.48 - 1.68) 2.19 (1.35 - 3.57) 1.96 (1.16 - 3.29) 
Severe 2.89 (1.64 - 5.12) 1.93 (1.01 - 3.71) 1.62 (0.95 - 2.74) 1.28 (0.73 - 2.22) 

N/B: Women with other cancer type are the reference group. 
OR: Odds ratio, CI: Confidence Interval, adj: Adjusted 

 

 
 

Fig. 2. A-B. Forest Plots Illustrating OR with 95%CI of Various Levels of Depressive Symptoms 
Comparing Women with Gynecological Cancer vs Other Cancer type in 2019 and 2020 

respectively 
Key: 0 – none/minimal depressive symptoms, 1 – mild depressive symptoms, 2 – moderate depressive 

symptoms, 3 – severe depressive symptoms 
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Table 4. OR comparing different levels of depressive symptoms among women with 
gynecological cancer in 2020 vs 2019 

 

 2020 vs 2019  

 OR (95% CI) adj OR (95%CI) 
None/Minimal - - 
Mild 0.57 (0.36 - 0.91) 0.56 (0.35 - 0.89) 
Moderate 1.22 (0.7 - 2.12) 1.15 (0.67 - 1.97) 
Severe 0.94 (0.54 - 1.62) 0.87 (0.5 - 1.51) 

Key: Global reference group was 2019. Internal reference group was none/minimal depressive symptoms. 
OR: Odds ratio, CI: Confidence Interval, adj: Adjusted 

 

 
 

Fig. 3. Forest plot illustrating or with 95%ci of various levels of depressive symptoms 
comparing women with gynecological cancer in 2020 vs 2019 

Key: 0 – none/minimal depressive symptoms, 1 – mild depressive symptoms, 2 – moderate depressive 
symptoms, 3 – severe depressive symptoms 

 
Table 4 compared depressive symptoms in 2019 
and 2020 for only women in the cohort who had 
GC. The reference group are women who were 
categorized as having ‘None/Minimal’ symptoms 
based on the PHQ-8 guideline. Also, 2019 was 
used as the global reference group. The result 
obtained showed that women with GC were less 
likely to show mild depressive symptoms in 2020 
than in 2019 with an OR of 0.57 (0.36 – 0.91).  
moderate depressive symptoms were consistent 
with an OR of 1.22 (0.7 – 2.12), severe 
depressive symptoms were consistent with an 
OR of 0.94 (0.54 – 1.62). Sensitivity analysis was 
done by adjusting for potential confounders in the 
cohort selected. Fig. 3 was also essential to 
graphically illustrate the point estimates of the 
odds ratios at various levels of depressive 
symptoms including the upper and lower limits. 
 

4. DISCUSSION 
 

This retrospective cross-sectional study used 
NHIS data for two distinct year periods: 2019 

(pre-pandemic) and 2020 (pandemic) period to 
assess depressive symptoms among women 
who have GC compared to women who have 
other cancer types. This study also compared 
depressive symptoms among women with GC in 
2020 vs 2019. In this study, GC refers to women 
who have at least one diagnosis of cervical, 
uterine, and ovarian cancer. 
 
From our baseline statistics, we compared 
women with GC versus women with other cancer 
types. In 2019, the weighted proportion for GC 
survivors tilted towards people who are 46-65 
years but in 2020, most of the study population 
were >65 years. The age distribution is in 
accordance with the statistics presented by the 
CDC on prevalence of GC [28]. Also, there was a 
statistically significant difference between the 
age distribution of women in the population who 
have GC versus other cancer types this is similar 
to a previous study conducted with NHIS data 
[29]. Most women across both study period was 
partnered and in 2020, women with other cancer 
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types tend to have partners than women with 
GC. Previous studies have attributed this to 
decreased sexual functions, body dysmorphia 
and lesser social functioning due to 
chemotherapy and radiotherapy [30]. Women 
across both study population tend to have less 
than a bachelor’s degree. However, the impact of 
lesser education tends to tilt towards women with 
GC. There was a strong correlation between 
lesser education and income group of women in 
the cohort. An outcome consistent with a 
previous study [31]. Women with GC tend to 
have lesser income than women with other 
cancer types.  4 out of 5 women in this study are 
non-hispanic white women. This is uniform 
across cancer type and study period. Most 
women in the cohort reported havw ing good or 
better health status. However, women with GC 
tend to report having bad or worse health status 
similar to this web based study by Shirali et al. 
[32]. Body Mass Index of women in this cohort 
explains that they were mostly not obese. 
However, in comparison to women with other 
cancer types, women with GC tend to be more 
obese [19,33]. Women with GC tend to be 
smokers than women with other cancer types 
despite smoking being a prevalent risk factor 
across people diagnosed with cancer [34,29]. 
Although most women in this cohort tend to have 
more private insurance, there was no statistically 
significance difference between the insurance 
type utilized by women with GC versus women 
with other cancer types.  
 
From past literatures, certain conditions have 
been found to be associated with depression [23-
25,35]. We selected a few to find out if there was 
any difference between GC and other cancer 
types. Hypertension wasn’t statistically different 
between both groups. However, less people in 
the study population have been diagnosed with 
it. Also, most people in the study population have 
never had a diagnosis of diabetes. Fewer women 
reported having arthritis, chronic pain, and 
difficulty with mobility. Also, a very small number, 
about 1:20 reported having stroke. We only got 
data for those who have had hysterectomy in 
2019. It is not surprising to see that a significant 
number of women with GC have had 
hysterectomy and this number was two times 
more than women with other cancer types. In 
2020, we discovered that only about 2% of 
women with GC and other cancer types reported 
testing positive to COVID-19. We also found out 
that a significant number also reported having 
access to care during the COVID-19 pandemic. 
This result is surprising because previous studies 

shows that there was a decline in access to care 
for cancer patients during COVID-19 pandemic 
leading to increased mortality [36,37]. 
 
We sought to understand the likelihood of having 
different hierarchies of depressive symptoms 
given when a patient report having GC versus 
when a patient report having other cancer types 
(reference group). To do this, a logistic 
regression model was built. None/minimal 
depressive symptom used as the reference 
group. Women with GC were seen to have more 
likelihood of having mild, moderate, and severe 
depressive symptoms when compared to women 
with other cancer types. In 2019, women with GC 
were seen to be more likely to have severe 
depressive symptoms ranging from an odds ratio 
of 1.64 to 5.12. In 2020, moderate depressive 
symptoms were the most statistically significant 
depressive symptom. Ranging from an odds ratio 
of 1.35-3.57. In 2019, a sensitivity analysis was 
done by adjusting for age, educational status, 
smoking and if the woman has undergone a 
hysterectomy. In 2020, depressive symptoms 
were adjusted for age, educational status, and 
smoking. The odds ratios obtained were 
comparable to the initial values. However, a 
narrower confidence interval was obtained. 
 
The second aim of this study was to compare 
depressive symptoms in 2020 versus 2019 
among women who reported having a diagnosis 
of GC. The logistic regression model built had 
2019 as the global reference group. 
None/minimal depressive symptoms was used 
as the reference group for the other depressive 
symptoms. Based on our result, In 2020, women 
with GC were less likely to have mild depressive 
symptoms when compared to the women in 
2019. This result was surprising given the 
expectation of the pandemic to have influenced 
depressive symptoms. Conversely, In 2020, 
women with GC were more likely to have 
moderate depressive symptoms but this result 
wasn’t statistically significant. 
 

4.1 Clinical Implications of this Study 
 
This study demonstrates that gynecological 
cancer patients are more likely to have severe 
depressive symptoms than women with other 
cancer types and by extension, the larger 
population of healthy women. Measures should 
be taken to include mental health evaluation as 
part of therapy for women diagnosed with 
gynecological cancers. They should also be 
monitored over time to ensure adherence to 
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medications and eventual remission of 
depressive symptoms. 
 

4.2 Strengths 
 
Some strength of this study lies on the fact that 
we utilized the NHIS (National Health Interview 
Survey) data which is the principal source of 
information on the health of civilian 
noninstitutionalized population in the United 
States. Secondly, weighting the sample makes it 
more nationally representative and closely 
captures many demographic and socioeconomic 
characteristics of women living with cancer [38]. 
Also, this study sets a precedent on comparison 
of depressive symptoms gynecological cancer 
survivors versus women with other cancer types 
before and during the widespread COVID-19 
pandemic. This research is highly scalable and 
can be built upon. 
 

5. LIMITATIONS 
 
Despite trying to minimize bias in this study, we 
still had limitations. The most important being 
that hysterectomy was not accounted for in the 
2020 data. It is our belief that this might have 
affected our sensitivity analysis for 2020. Also, 
the pattern of coding for depressive symptoms in 
2020 was different from 2019. Thirdly, data for 
this study were largely obtained via patient-
reported questionnaire. This is subject to non-
response and reporting bias. Also, the style of 
reporting may also be biased. However, there is 
some agreement between patient-reported 
questionnaires and medical records according to 
Rosenman et al. [39]. lastly, due to the seemingly 
short time for survival in gynecological cancer 
patients [40] and the fact that minority groups are 
less likely to seek medical help due to being 
uninsured [41], the population-based survey may 
have underestimated the prevalence. 
 

6. CONCLUSION 
 
This study showed that women with 
gynecological cancer were more likely to exhibit 
depressive symptoms when compared to women 
diagnosed with other cancer type. Although, the 
depressive symptoms exhibited wasn’t worsened 
by COVID-19 pandemic. Programs should be set 
up to evaluate the mental health of women living 
with gynecological cancer. They should also get 
support that could alleviate their depressive 
symptoms to improve their health outcomes and 
overall quality of life. 
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