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INTRODUCTION

Management of  orthopedic trauma patients has undergone 
significant improvements on account of  development of  
new techniques of  fixation, better implants, and a better 
understanding of  the biomechanics of  fixation. Orthopedic 
surgeons are trained to focus on the physical aspects of  
treatment of  injured patients. Trauma care facilities are 
lacking in rural India causing many patients to travel great 
distances to receive treatment. Injury places the patient 

at a huge risk of  psychological morbidity on account of  
physical injury, anxiety related to uncertainty of  recovery, 
monetary requirements of  treatment, long distance 
transfers, and a strange hospital environment.

Depression is a common mood disorder. Depression as 
a co-morbid condition is known to worsen outcome in 
chronic conditions.1 High prevalence of  depression has 
been reported among general trauma patients2,3 as well 
as orthopedic trauma patients.4-7 To return to pre-injury 
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levels of  performance, a time and effort consuming 
rehabilitation protocol is required for patients of  
musculoskeletal injuries. Poor outcome in orthopedic 
injury patients is recognized to be associated with 
psychiatric illness.5

The Hospital Anxiety and Depression Scale (HADS) is a 
uniformly accepted instrument to screen for depression.8 
HADS has been validated on Indian population.9 A cutoff  
value of  >7 on HADS to identify a case of  depression has 
been reported to have a sensitivity of  0.67, a specificity of  
0.97.10 A mean Cronbach’s alpha of  0.82 for the depression 
subscale of  HADS has also been reported which implies 
that the depression subscale score has a high level of  
internal consistency and reliability.10 The same review 
reported HADS to perform well in assessing the severity 
of  symptoms and recognition of  cases of  depression in 
general population as well as somatic, psychiatric, and 
primary care patients.10

Few studies have focused on identifying factors associated 
with depressive symptoms in musculoskeletal injury 
patients. Factors known to be associated with a HADS 
score >7 in admitted musculoskeletal injury patients after 
initial stabilization are female gender, a lower age, greater 
pain score, and a nuclear family.7 A retrospective study done 
on admitted patients has reported visual analog scale (VAS) 
for pain, injury severity score and matrimonial status to have 
a significant association with a Huawie emotional distress 
score >8.11 A study that investigated factors associated with 
depression in musculoskeletal injury patients reporting to 
OPD on follow-up found female gender, lack of  social 
support, development of  complications, loss of  limb, and 
pain to be significant associations.12 Since the patients were 
followed up in OPD, they had a variable time duration 
since injury.

A study has identified associations for depressive 
symptoms in admitted patients after stabilization of  the 
general condition of  the patient7 in India and another 
retrospective study done in China.11 However, it is possible 
that the factors associated with depression may vary with 
time, type of  treatment and the socio-cultural milieu of  
the subjects which is very different in India compared 
to China. Therefore we decided to do a study  to record 
the presence of  depressive symptoms in patients with 
musculoskeletal injury and identify factors associated with 
an abnormal score on the depression sub-scale of  HADS 
score at 4-weeks since admission. We chose to investigate 
the effect of  type of  treatment (operative vs. non-operative) 
as a variable of  interest on depressive symptoms. Since 
patients in our setup receive definitive treatment (including 
2nd surgery if  required) by 4 weeks, we chose 4 weeks as 
the time to assess the patients.

Aims and objectives
The aim of  this study was to determine the factors associated 
with an abnormal HADS score in musculoskeletal injury 
patients at 4 weeks since admission

MATERIALS AND METHODS

This manuscript adheres to STROBE guidelines. The 
study was a part of  thesis of  one of  the authors and 
was cleared by the departmental research committee. 
A  longitudinal cohort study was undertaken enrolling 
musculoskeletal injury patients admitted to the department 
of  Orthopedics King George Medical University, Lucknow. 
A list of  random days in a week was generated using the 
command  =TEXT(RANDBETWEEN(1,7), “dddd”) 
in Microsoft Excel (Microsoft corp., Redmond, USA), 
which was used to select a random day of  the week. All 
the patients being admitted from 8 am of  the randomly 
chosen day to 8 am of  the following day were considered 
for enrollment. This was done to make sure that our sample 
was representative. Patient interviews, examination of  
past and current medical records were used to determine 
the eligibility for the study. Eligibility was determined 
after stabilization of  the general condition of  the patient. 
Patients meeting the eligibility criteria were offered 
enrolment in the study. Only those patients who agreed 
to a give a written informed consent were included in the 
study. Enrolled patients were followed up for a period of  
4-weeks either within the hospital or called for follow-up 
in the OPD.

Inclusion criterion was adult musculoskeletal injury patients 
admitted to the department of  Orthopedics, KGMU. 
The exclusion criteria for the study were head trauma 
(history of  head injury, or an abnormal GCS score), senile 
dementia, Parkinson’s disease, a history of  psychiatric 
illness, continuing medication or counseling for psychiatric 
conditions, chronic, or terminal medical illness known 
to cause cognitive impairment (motor neuron disease, 
advanced cancer, chronic renal disease, cardiomyopathy, 
chronic hepatic disease, and acquired immunodeficiency 
syndrome) and intellectual disability confirmed by a 
psychiatrist.

Sample size was calculated using the formula

N
 1
D

2

2=
−( )Ζ Ρ Ρ

The prevalence of  depression in orthopedic trauma 
patients has been reported in the literature.12 For calculating 
the sample size, P was kept at 36.1%, confidence interval 
at 95%, and relative error at 20% for 80% power of  study 
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and 10% loss to follow-up. The sample size was calculated 
to be 187 which were rounded to 190.

Patients were interviewed by a single investigator (after 
stabilization of  the general condition of  the patient) 
to record demographic data, duration since injury, 
matrimonial status (married or unmarried), insurance 
cover (present or not), level of  education, socioeconomic 
condition, familial support, tobacco abuse, alcohol abuse, 
and cannabis abuse. Educational status was recorded as 
illiterate, primary, intermediate, and college. Socioeconomic 
condition was measured by recording whether the subject 
had a below poverty line (BPL) card or not. A BPL card 
holder is entitled to free healthcare in India. Degree of  
familial support was recorded as nuclear family, joint family, 
or no support. Criteria for recording use of  cannabis as 
abuse were its consumption more than once a day for at 
least 20 days in a month.13 Criteria of  alcohol abuse was 
defined as at least 14 drinks in a week. A drink was defined 
as five ounces of  wine, or 12 ounces of  bear or one and 
half  ounces of  distilled beverages (like rum, whisky, 
tequila, or vodka).14 Diagnostic and Statistical Manual of  
mental disorders-5 criteria were used to define tobacco 
abuse.15 Patient records including examination findings, 
per-operative findings and X-rays were used to record 
abbreviated injury scale codes which were used to calculate 
ISS. Inpatients as well as discharged patients were assisted 
by a single investigator. Pain score was recorded at 4-weeks 
using VAS.

A HADS score of  0–7 was taken as normal, 8–10 as 
doubtful, and ≥11 as depression.16 Data were recorded 
using Microsoft EXCEL (Microsoft corp., Redmond, 
USA) on a password protected computer. To maintain 
confidentiality, identifiers were not recorded in the data 
sheet. Abnormal HADS score was taken as >7 on the 
depression subscale of  HADS as it is reported to have 
an ideal balance of  sensitivity and specificity.10 Factors 
associated with >0.25 significance on bivariate analysis 
were used to make a logistic regression model to predict 
an abnormal HADS score at 4-weeks after admission.

RESULTS

Two-hundred forty-six musculoskeletal injury patients were 
admitted to the orthopaedics department on a randomly 
selected day in the duration September1, 2017,to March31, 
2018. Twenty-eight patients had suffered from head injury 
in the past or had a Glasgow Coma Scale Score of  <15. 
Five patients had a history of  psychiatric illness and another 
three were under active psychiatric treatment. Three 
patients had chronic liver disease. Therefore, we excluded 
39 patients as they met the exclusion criteria. Two-hundred 

and seven patients met the inclusion criteria. Of  these, 190 
consented to be enrolled. One-hundred eighty-four of  
the enrolled 190 patients were discharged before 4-weeks. 
These reported back to OPD for follow-up at 4-weeks 
where HADS score and VAS score for pain was recorded. 
Six of  the enrolled 190 patients were still admitted in the 
hospital at 4weeks after admission. Inpatients as well as 
those reporting back in the OPD were assisted by a single 
investigator trained in HADS questionnaire to complete 
the HADS questionnaire.

Means of  age, pain score (VAS) and ISS were 33.8 years, 
4.9 and 6.8, respectively Table 1. Forty-nine (25.79%) had 
an abnormal HADS score (>7). A  HADS score in the 
range of  8–10 was recorded in forty-five (23.68%) patients. 
A HADs score of  >10 was recorded in four patients (2.1%). 
Average duration since injury to admission was 75.62 h.

Three patients did not turn up for follow-up and therefore 
HADS score and VAS score for pain werenot available 
for these patients. Missing data points were accounted 
using single mean imputation. On bivariate analysis, we 

Table 1: Base line characteristics of enrolled 
patients
Variable name n (%)
Sex

Male 151 (79.47)
Female 39 (21.53)

Education
Illiterate 3 (1.5)
High school 24 (12.63)
Higher secondary 95 (50)
Graduate and above 68 (35.79)

Family support
None 6 (3.16)
Nuclear family 74 (38.95)
Joint family 110 (57.89)

Insurance status
Covered 11 (5.79)
Not covered 179 (94.21)

Type of treatment
Operated 161 (84.74)
Not operated 29 (15.26)

Marital status
Married 123 (64.76)
Not married 67 (35.24)

BPL* card
Holder 6 (3.16)
Non‑holder 184 (96.84)

Tobacco abuse
Yes 92 (48.42)
No 98 (51.58)

Cannabis abuse
Yes 54 (28.42)
No 136 (71.58)

Alcohol abuse
Yes 67 (35.26)
No 123 (64.76)

*BPL: Below the poverty line
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found a lower age, greater ISS, higher pain score, nuclear 
family, alcohol abuse, and cannabis abuse to be significant 
associations of  (P<0.05) an abnormal HADS score at 
4-weeks since admission. Tables 2-4 insurance status, type 
of  treatment (operative vs. non-operative), duration since 
injury, level of  education, gender, matrimonial status, 
socioeconomic status (BPL card), and tobacco abuse were 
not found to be significant on bivariable analysis.

Multivariable analysis using the stepwise logistic regression 
identified a greater pain score, a lower age, being a part 
of  a nuclear family and cannabis abuse to be significant 
associations of  an abnormal HADS score Table 5.

DISCUSSION

In this study, the 25.79% of  the enrolled subjects had an 
abnormal HADS score. Depressive symptoms have been 
reported in 8.1–56% of  orthopedic trauma patients in 

literature.4-7,11,12,17,22 The percentage of  musculoskeletal 
trauma patients with depressive symptoms reported 
in this study is higher compared to 3.1–3.6% with 
depressive symptoms in general population reported 
by a study that investigated the prevalence of  mental 
disorders in India.18

Results of  bivariable analysis in this study identified a lower 
age, greater injury severity score, being a part of  nuclear 
family, alcohol abuse, and cannabis abuse as significant 
associations of  (P<0.05) a HADS score of  >7 at 4-weeks 
since admission. However, on logistic regression we found a 
lower age, being a part of  nuclear family and cannabis abuse 
to be significant associations of  a HADS sore of  >7. Loss 
of  limb and a higher Gustilo Anderson grade of  compound 
fractures have been reported to significantly correlate 
with BDI score.19 We have found ISS to be significantly 
associated with HADS score on bivariate analysis but the 
significance was lost on logistic regression. Since we did 
not look into the aftermath of  Gustilo Anderson grade or 
loss of  limb on HADS score, we are unable to comment 
on its effect. A study conducted on Orthopedic trauma 
patients reporting for follow-up identified female gender, 
lack of  social support, occurrence of  complications, loss 
of  limb, and pain as factors associated with depression.12 A 
previous study at KGMU on admitted orthopedic trauma 
patients reported a greater pain, nuclear family, and female 
gender to associated with a HADS score of  >7.7 However, 
this study enrolled patients after primary stabilization of  
the patient. Another study using multivariable analysis 
to recognize factors associated with HEI score of  >8 in 
admitted patients has identified a higher pain score, being 
single and a higher ISS to be significant associations of  
>8 HEI score.11

We have not found female gender to be significant 
association of  an abnormal HADS score which is in 
contrast to the results reported by other studies.7,12 We also 
found that a higher proportion of  females were present 
in the HADS >7 group (26.6%) compared to HADS ≤7 
group (18.4%). However, the difference was not found 
to be significant. This could be because of  a smaller 
proportion of  female patients in our cohort (20.52% 
females) compared to the proportion of  females in the 

Table 2: Results of bivariable analysis of 
continuous/discrete variables
Variable HADS≤7 n 

(Mean±SD)
HADS>7 n 
(Mean±SD)

P value

Age 141 (35.75±12.46) 49 (30.20±11.61) 0.042
ISS* 141 (6.51±2.56) 49 (7.71±2.57) 0.005
Pain 141 (4.60±1.56) 49 (5.69±1.23) <0.001
Duration 
since 
injury**

141 (68.61±119.27) 49 (95.80±228.60) 0.291

*ISS: Injury Severity Score. **Duration since injury‑Mann–Whitney U‑test was used 
as the data were not normally distributed

Table 3: Results of bivariable analysis of 
categorical variables
Education HAD≤7  

n (%)
HADS>7 

n (%)
P value

Illiterate 2 (1.4) 1 (2.0) 0.630
Primary 18 (12.8) 6 (12.2)
Inter 67 (47.5) 28 (57.1)
Graduate 54 (38.3) 14 (28.6)
Total 141 (100) 49 (100)
No Support 6 (4.3) 0 (0.0) <0.001
Nuclear Family 41 (29.1) 33 (67.3)
Joint Family 94 (66.7) 16 (32.7)
Total 141 (100) 49 (100)

Table 4: Results of bivariable analysis of qualitative variables
Exposed parameter HADS≤7 n (%) HADS>7 n (%) OR (95% CI) P value
Female sex 26 (18.4) 13 (26.6) 1.6 (0.74–3.43) 0.227
Single (n=67) 48 (34) 19 (38.8) 1.23 (0.63–2.40) 0.550
No Insurance coverage (n=179) 131 (92.9) 48 (98.0) 3.66 (0.45–29.39) 0.192
Operative treatment 118 (85.72) 43 (86.04) 1.39 (0.52–3.66) 0.236
No BPL card (n=184) 137 (97.2) 47 (95.9) 0.69 (0.12–3.87) 0.668
Smoking tobacco (n=92) 68 (48.2) 24 (49.0) 1.03 (0.54–1.97) 0.928
Alcohol (n=67) 43 (30.5) 24 (49.0) 2.19 (1.13–4.25) 0.020
Cannabis (n=54) 32 (22.7) 22 (44.9) 1.03 (0.54–1.97) 0.003
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population of  India (47.36% females). A lower proportion 
of  female patients in this study is likely to result in the study 
missing the effect of  female sex on occurrence of  outcome 
of  interest which is a HADS score >7.

This study identified pain to an independent predictor of  
HADS score at 4-weeks. An association of  pain with HADS 
score has been reported in follow up orthopedic trauma 
patients14 as well as in admitted orthopedic trauma patients 
after stabilization of  the general condition.7 The fact that 
pain has a significant association with an abnormal HADS 
score raises the possibility that controlling pain might 
be helpful in preventing the development of  depressive 
symptoms in patients with musculoskeletal injury. Pain 
has been reported to be a significantly associated with 
the resultant disability in orthopedic injury cases.20 Since 
disability was not investigated by us, we are not in a position 
to draw any conclusion regarding the effect of  pain on 
resultant disability.

An inverse correlation has been reported between social 
support from friends as well as family and depression.5,21 
We found that being a part of  a nuclear family is an 
independent predictor of  a HADS score of  >7. Other 
studies have also reported an association between nuclear 
family and depression.4,7,21 The level of  social support 
provided by joint families is likely to be higher than in a 
nuclear family and that may be the reason for depression 
being associated with being a part of  nuclear family.

In this study, we report a lower age as a significant 
association of  a HADS score >7 at 4-weeks on bivariable 
analysis as well as multivariable analysis. A younger age has 
been reported to be a significant predictor of  abnormal 
HADS score in orthopedic injury patients.7 In general 
population a “U” shaped relationship between age and 
occurrence of  depression has been described.23 Since 
we did not do a correlation of  age and HADS score we 
are unable to comment on the relationship of  age with 
depressive symptoms.

We found an association between a HADS score of  
>7 and cannabis at 4-weeks after admission. However, 
another study that investigated the association of  use of  
cannabis with HADS score at the time of  admission did 
not find any association between the two.7 Termination 
of  excessive as well as extended use of  cannabis is known 
to result in a depressed mood.24 Consistent consumption 
of  cannabis results in inactivation and downregulation 
of  cannabinoid (CB1) receptors in the brain of  humans.25 
These receptors return to normal level of  function at 
about 4 weeks of  abstinence.24 This explains the lack of  
association at admission reported in a previous study7 and 
a positive association at 4-weeks as reported in this study. 
CB1 receptor availability has been reported to be strongly 
correlated with cannabis withdrawal syndrome.

In this study, alcohol abuse was not found to be an 
independent predictor of  an abnormal HADS score at 
4  weeks. Association of  alcohol with depression is still 
a matter of  conjecture. At one end of  the spectrum is 
a longitudinal study that has reported no association 
between alcohol abuse and depression.26 On the other 
hand, a significant association has been reported between 
depression and alcohol use.27 On the basis of  the results 
of  our study, it is not possible to make any definitive 
conclusion regarding the association of  alcohol abuse with 
depression. Therefore, we suggest planning and execution 
of  more robust longitudinal studies to answer the question 
regarding the association of  alcohol abuse with depression 
in musculoskeletal injury patients.

Clinical depression is not the same as occurrence of  
depressive symptoms or an abnormal HADS score. It is 
imperative that an abnormal HADS score on screening 
followed by a referral to psychiatry for conclusive diagnosis 
and treatment.

Limitations of the study
A short coming of  using HADS score is that it uses 
questions pertaining to physical condition of  the subject. 
This raises the possibility of  confounding due to impaired 
activities of  daily living, chronic pain or the consumption 
of  narcotics. To overcome this shortcoming, we used 
logistic regression to delineate the independent predictors 
of  abnormal HADS score. A  limitation of  our study is 
that we did not explore the effect of  co-morbidities on 
depression. Another study with characterization of  co-
morbidities using the Van Walraven Index or the Charlson 
Comorbidity Index may be planned to explore the effect of  
co-morbidities on depression. Our study is limited by our 
lack of  ability to gather information regarding the extent 
of  depressive symptoms in our patients before sustaining 
injury. This precludes our capacity to draw conclusion 
regarding the effect of  injury on depressive symptoms. To 

Table 5: Logistic regression analysis showing 
the relationship of significant factors with HADS 
Status at 4‑weeks
Type Variable B P‑value Exp 

(B)/OR
Age −0.051 0.005 0.950
VAS at 4‑weeks 0.550 <0.001 1.733
Type of Family Overall <0.001

No Support −17.882 0.999 0.000
Nuclear 
Family

1.826 <0.001 6.210

Cannabis Yes −1.592 0.001 0.203
Constant −2.294 0.032 0.101

n=190, Pseudo (Nagelkerke) R2=0.394, Log likelihood: 157.66
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overcome this shortcoming, we did not include patients 
with a history of  psychiatric illness as they are at high 
risk of  pre-existing depression. The present study is also 
limited in the sense that we did not look into the role played 
by Gustilo Anderson grading of  compound fractures on 
HADS score.Another limitation of  our study is that we 
have not investigated the effect of  place of  residence (rural 
vs. urban) due to which we cannot comment as to whether 
an association exists between the place of  residence and 
an abnormal HADS score. Another shortcoming of  the 
present study is that we did not check for intra-observer 
reliability. Checking for intra-observer reliability and 
reporting correlation coefficients for the same would have 
increased the strength of  the study. The present study is 
also limited by lack of  a well-defined referral pathway to a 
trained psychiatrist for further diagnostic assessment and 
management.

CONCLUSION

Using logistic regression to test for factors associated with 
an abnormal HADS score in orthopedic trauma patients 
at 4  weeks since admission, the present study found a 
younger age, lack of  family support, and cannabis abuse 
to be independent predictors of  an abnormal HADS score 
at 4 weeks. Since orthopedic surgeons are not trained to 
diagnose and treat depression, it is important to screen 
musculoskeletal injury patients for depression using 
screening tools like HADS and those found positive for 
an abnormal HADS score should be referred to a trained 
psychiatrist for conclusive diagnosis and treatment.
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